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The

Abstract

Thailand Research Fund (TRF) has supported research projects through Prof. Chitr Sitthi-amorn,

TRF Senior Research Scholar. The projects were classified into 2 clusters: 1) Technology

assessment and appropriate technology for quality of care of the hospitals and 2) Multidisciplinary

research for solving public health problems. These research projects aimed to strengthen research

capacity and research management for solving public health problems Thailand. There were 17

research projects undertaken by various institutions.

The

cluster of the technology assessment projects to improve quality of care in the hospitals

composed of 10 sub-projects:

1)

2)
3)
4)
5)
6)
7)

8)
9)

10)

The

The cost effectiveness of early detection of bancroftion filarasis in Myanmar Migrants using
antigen-capsule ELISA, IgG4 antibody assays and PCR technique (Phase |, II)

Screening models for Thalassemia and Hemoglobin patients

The effectiveness of shared care for patients with epilepsy in Nakhonratchasima province
INTER-HEART: a global study of risk factors in Acute Myocardial Infraction

A study of Unexpected Death Syndrome

Trend of cardiopulmonary resuscitation patients with terminal illness in Chiang Mai

Attitude towards advance directives and the impact of prognostic information on the preference
for cardiopulmonary resuscitation on medical inpatients in CMU Hospital, Thailand

Annual health examination among elderly in rural areas of Khon Kaen Province
Comprehensibility, reliability, validity, and responsiveness of the Thai version of the Health
Assessment Questionnaire in Thai patients with rheumatoid arthritis

Prevalence, severity, determinants and consequences of tissue necrosis among victims
envenomed by Naja kaouthia (Thai Cobra) and Calloselasma rhodostoma (Malayan Pit Viper)

and its prevention in an experimental model

cluster of the multidisciplinary research projects which sought to identify solutions to public health

problems consisted of 7 sub-projects:

1) Healthy food choices in accordance with seasonal diets in Sukothai province

2) Adolescent health needs and accessibility of services in congested community

3) A study of effect of PM,, and PM, 5 of population in Chiang Mai

4) Friend media to prevent drug addict of adolescent in congested community

5) Partnership of civil society in a strategy to reduce the use of antibiotics in the treatment of
adults with Upper Respiratory Infection (URIs) from viral origins at the household and

community levels: A comparison study in congested community, Bangkok Thailand



6) An analysis of population cohort: Risk of Hypertension, Stroke, and Death of residence in
Klong Toey Slum

7) Influenza A infections at the human animal interface.

The indicators of the achievement of these research projects included several research reports,
national and international publications, fundraising and the utilization of findings to inform public policy
and improve the quality of care. The results shown that many sub-projects supported by the TRF
Senior Research Scholar (Prof. Chitr Sitthi-amorn) met the objectives. There were 16 publications from
17 research projects: 14 international publications and two national publications. In addition, five
research projects were presented in international and national conferences; four research projects
were awarded additional external funding to explore findings further; four projects have initiated
institutional collaborations; eight principal investigators have become recognized experts in their area,

and three principal investigators have since been appointed as university lecturers.

Furthermore, research findings of some TRF projects were applied to diagnose disease in hospitals,
for example, the development of Thalassemia diagnosis and determination of the cost effectiveness of
diagnosis bancroftion filarasis. In addition, some research projects have identified alternative methods
to address community health issues, including improving adolescent health, improving nutritional

status, better ensuring rational use of drugs and forming public health policy.

Keywords: Appropriate technology, Hospital care, Multidisciplinary, Health problem
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Chain Reaction (PCR) 1AHALINGEN1TATIA 16% (34/202) uae 6% (13/202) MNE1AL 1a8A1TATIA
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VIMABARAMNENGL GeiumMInTIam Ag 30lluisA cost effectiveness ﬁq@ usiazdarlganalunns

#779§9n9137 Blood smear technique UAZNTATIINT Ab AATY
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3. miamamuitujisognlslndwetise
4. n1391333 W. bancrofti-specific circulating anigen
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N139979 anti-filarial IgG4 antibody
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184.53 UNWAT 697.24 UM mﬁswmgdmnﬁmnﬁu AIRUNTIE Mf+ uaz/wsa Ag+ Tudn

°

m'vm@ﬂﬁiﬁﬁaﬁﬂiiﬂﬁduwazﬁwnu LLa:ﬁﬁizaﬂ%Na1umﬁﬁadfﬂs@1@i”gnﬁm alatd q@Iﬂ AN

o A

fgane 75.12 UN§ia case

msnld 1z losiuasnisinauns

WA ATUN TN LT I 891



m‘ﬁ’?ﬁ?ﬂmﬂa ana. A.uw.3as anfaus

d' e A A = a a a
galasenislng 2 JdunumiamensesmwimzaasnaadidouazdlalnadufioUnd
#alasan1309naH Screening models for Thalassemia and Hemoglobinpatients
WNAVYRAN UW.NAR AT

]
~

=< a a A
N3n¥ A.UN.I07 NN
wé’nmmazmqwa

lialdeniemaadily (thalassemia) Dudlymilngjuszdraynisdummsnguuasdszna
e Lﬁaammﬂﬂsﬂﬁuﬁqmmﬁfaﬁqﬁ'@m*x‘gm’mhﬂi:mﬂvlﬂU tszanasasas 20-30 vaddvznsd
fiu oL — thalassemia Sogaz 3-9 U8u [B- thalassemia uazwuduvasdlulndafaUnd 2 wiia Slulnds
3 (Hb E) lasadowulszanmiasas 13 wdluradmunugatiaiasas 3040

aniviianudmdiauegduuuniianinsaiminzrasnasdiliouszglulnaduliauUnd
3% OF test, DCIP (KKU-DCIP Clear) 18z modified Hb inclusion laglnsasiauuy serial screening
test BemanIndszndaldsng ﬁ%umauvl,&isjamﬂmmmﬁﬂﬁlﬂsawmmaqmmm:ﬂ'&ﬁwgmmu
msasransasimnsasniuduuuulumiaransssdmiumitlossunssdiislulssmalnoasng

a =Y =Y
JUTZENTAIN

Tandszasan1side
1. %1 sensitivity 9849 serial screening test MNIATIINTBIN ML BIUF A ETINHBRN TG FD
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Rosengren, A., Hawken, S., Ounpuu, S., Sliwa, K., Zubaid, M., Almahmeed, W. A., et al. (2004).
Association of psychosocial risk factors with risk of acute myocardial infarction in 11119
cases and 13648 controls from 52 countries (the INTERHEART study): case-control study.
Lancet, 364(9438), 953-962.

Yusuf, S., Hawken, S., Ounpuu, S., Dans, T., Avezum, A., Lanas, F., et al. (2004). Effect of
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%afﬂidnﬁﬁanQE Trend of Cardiopulmonary resuscitation performed in Patients with Terminal

lliness and the effectiveness of advance directive for terminal care in Chiang Mai University Hospital
WNITUUAN HA.a7.§01301 FnTaud
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Wé’l’ﬂﬂ'ﬁtta:m(ﬂwa The key hypothesis behind advance directives (ADs) proposes that, if an
intervention enhances a person's right to choose, a dying person will not opt for expensive, life-

prolonging medical care and an ethically acceptable saving of resources will result.

'qa'@lqﬂizmﬁ To assess the acceptability and effectiveness of ADs in reducing cardiopulmonary
resuscitation (CPR) attempts and in-hospital death among terminally ill patients in a tertiary care

hospital in northern Thailand

adq

521881735798 Non-randomized controlled study

waasg] The majority of the terminal ill patients and the surrogates preferred to employ ADs in
expressing their preferences on CPR and there was a high level of agreement between the subjects
and surrogates on the decision. The use of ADs appeared to be effective in reducing futiie CPR
attempts and the in-hospital mortality rate among subjects during the index hospitalization. Advance

directives were accepted well in this study setting.
mywa ldlgUselambinsinaunsuann

Sittisombut, S., Love, E. J., & Sitthi-Amorn, C. (2001). Cardiopulmonary resuscitation performed in
patients with terminal illness in Chiang Mai University Hospital, Thailand. Int J Epidemiol,
30(4), 896-898.

Sittisombut, S., Maxwell, C., Love, E. J., & Sitthi-Amorn, C. (2008). Effectiveness of advance
directives for the care of terminally ill patients in Chiang Mai University Hospital, Thailand.

Nurs Health Sci, 10(1), 37-42.

10



m‘ﬁ’?ﬁ?ﬂmﬂa ana. A.uw.3as anfaus

lﬂ' s a o A e Aa v v tﬂ‘ 1 A = U
‘ﬁatﬂidﬂ"ﬁ1‘ﬂ&l 7 ‘Y]?I%ﬂ@](ﬂaﬂ’]i‘ﬂ’]W%Uﬂii&l‘D”N]LLE]:ﬂ"I{L%“lI?J}_DIEILiadNﬂTadﬂWTﬁ’JUﬂ%“ﬁWl%aﬂﬁSJ

21 Sﬁﬂiﬁll TJG‘W PNLNANRIINENAY L%UGI%&i

%afﬂidnﬁﬁanQE Attitude towards advance directives and the impact of prognostic information on

the preference for cardiopulmonary resuscitation on medical inpatients in CMU Hospital, Thailand
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Wﬁnﬂ'ﬁuazmqwa Our previous study revealed that cardiopulmonary resuscitation (CPR) was
performed in 65.7% of 411 terminally ill patients who died in a tertiary-care university hospital in
northern Thailand. Advance directives (ADs) are needed to ensure that life-sustaining therapies are

used more appropriately.

%mqﬂ‘ixaaﬁ( To investigate inpatients’ attitudes regarding ADs for CPR and the impact of providing

prognostic information on treatment preferences for CPR

adq

s21iau35798 Descriptive study

Naatgﬂ Most patients had a positive attitude towards ADs for CPR. The majority preferred to have
CPR when no information was provided on the chance of survival. However, this proportion
decreased depending on the prognostic scenarios. Our investigation suggested that the preference
of patients for CPR should be assessed individually and gradually, with adequate information given

on the chance of survival.
nvua td s Taninisina NI na 1w

Sittisombut, S., Love, E. J., & Sitthi-Amorn, C. (2005). Attitudes toward advance directives and the
impact of prognostic information on the preference for cardiopulmonary resuscitation in
medical inpatients in Chiang Mai University Hospital, Thailand. Nurs Health Sci, 7(4), 243-
250.

Sittisombut, S., Maxwell, C., Love, E. J., & Sitthi-Amorn, C. (2009). Physicians' attitudes and
practices regarding advanced end-of-life care planning for terminally ill patients at Chiang

Mai University Hospital, Thailand. Nurs Health Sci, 11(1), 23-28.
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%afﬂ‘s&ﬂ’ﬁé’dﬂﬂu Comprehensibility, reliability, validity, and responsiveness of the Thai version of
the Health Assessment Questionnaire in Thai patients with rheumatoid arthritis

wnddanan wy.umsy lad

2.

=< a a A
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wﬁ’nmiuazmqwa The Health Assessment Questionnaire Disability Index (HAQ-DI) is a commonly
used instrument to assess functional status of patients with rheumatoid arthritis (RA). Translations
and adaptations of the HAQ-DI have been carried out for use with RA patients in several countries.
The objective is to evaluate the psychometric properties of the Thai version of the HAQ-DI (Thai

HAQ) in Thai patients with RA.

giJLL‘lJ‘.IJﬂ’Iﬁé'ﬂ Comprehensibility of the Thai HAQ was assessed by126 patients with RA from 6
medical centers in Thailand. Another group of 115 patients with active RA was enrolled to test the
reliability (internal reliability and 1-week test-retest reliability), construct validity (correlations with
other measures of RA disease activity), floor and ceiling effects, and sensitivity to change of the Thai
HAQ at 3 months of treatment with diseasemodifying

antirheumatic drugs.

waa;ﬂ The Thai HAQ is comprehensible, reliable, valid and sensitive to change in the evaluation of
functional status of Thai patients with RA. The Thai HAQ is an essential tool to measure treatment
effects and progression of disability in RA patients and should be applied in both clinical trials and

routine clinical care settings.
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Osiri, M., Wongchinsri, J., Ukritchon, S., Hanvivadhanakul, P., Kasitanon, N., & Siripaitoon, B.
(2009). Comprehensibility, reliability, validity, and responsiveness of the Thai version of the
Health Assessment Questionnaire in Thai patients with rheumatoid arthritis. Arthritis Res

Ther, 11(4), R129.
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%afﬂsamiﬁanms} Prevalence, severity, determinants and consequences of tissue necrosis among
victims envenomed by Naja kaouthia (Thai Cobra) and Calloselasma rhodostoma (Malayan Pit

Viper) and its prevention in an experimental model
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Prevalence of Epilepsy in Rural Thailand : A Population-
Based Study

THANIN ASAWAVICHIENJINDA, M.D.*,
CHITR SITTHI-AMORN, M.D., Ph.D.**,
WACHARIN TANYANONT, MS.***

Abstract

Background : A study of the community-based burden of illness based upon prevalence is
needed to plan intervention strategy.

Purpose : To determine the prevalence of epilepsy in a rural population in Thailand.

Method : From January to June, 2000, all of the people in Talardkav sub-district were invited
to be interviewed and examined by a neurologist who visited their village.

Results : Of the 2,069 people in 553 households who gave information (72.2% of the total
households), 43 had a history of seizure and of the 43, 15 were epileptics. The prevalence of epilepsy
was estimated at 7.2 per 1,000 population. The highest two peaks were in the age groups of 5-9 and
25-34 years (17.0, 17.4/1,000, respectively).

Conclusion : The prevalence of epilepsy in rural Thailand is low, although probably under-
estimated, but it is the best to date for rural Thailand.

Key word : Epilepsy, Epidemiology, Population-Based Study, Prevalence, Thailand
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Epilepsy is a disorder with significant social
and economic consequences(1). In Thailand, it is the
third commonest neurological disease after cerebro-
vascular disease and headache(2).

Prevalence, as a measure of the disease
burden in the community, should be considered when
planning the health needs at local, regional and
national levels(3). The only previous study of the pre-
valence of epilepsy in Thailand reported a very low
prevalence rate (2.8/1,000 population in those aged
15 years or more)(4).

The objective of this study was to determine
the prevalence of epilepsy in a rural community in
Thailand.

MATERIAL AND METHOD

This study was conducted in Nakhon Ratcha-
sima province, the second largest of the 76 provinces
in Thailand, located 254 km northeast of the capital,
Bangkok. The province has an area of 20,494 km2,
divided into 26 districts, 287 sub-districts and has
a total population of 1.77 million. The sub-district
Talardkav, an average rural area, was chosen to sur-
vey people with a history of epilepsy because of its
proximity (within 40 kilometers) to the Provincial
Hospital. This sub-district has a population of 3,258,
residing in 766 households in 11 villages in an area
of 25 km2. This population estimate is based upon
a survey done by health volunteers and sub-district
health officers every six months.

In this study, EPILEPSY was defined as two
or more clinical afebrile seizures

- Unrelated to acute metabolic derangement
or to withdrawal from alcohol or drugs(5).

- Excluding those which occur within a 24-
hour period(9).

- Excluding those in which the diagnosis of
epilepsy was questionable.

Each village in Talardkav sub-district was
visited between January and June, 2000. In prepara-
tion, the authors met with all sub-district health offi-
cials, health volunteers and teachers in each village
to discuss the objective and rationale of the survey.
For seven days before the study, the sub-district
health officers announced the date of study by the
village intercom and the health volunteers went from
door to door to tell all of the people whether they
had or did not have a health problem, the date that
the neurologist would visit their village to examine
the people health, providing free common drugs and
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education related to their health problems and to invite
them to have an examination on that date.

On the study day, a team consisting of sub-
district health officials, health volunteers conducted
general examinations (body weight and blood pres-
sure) of all of the people and then the neurologist
administered the screening questionnaire (Placentia
et al)(6) in groups, consisting of six to eight persons
from two to three families. They provided informa-
tion about themselves and their children, and about
those who were mentally retarded, demented or psy-
chotic or who were not present. If the screening was
suggestive of epilepsy, the neurologist conducted
an in-depth interview with the individual; for those
retarded, demented, psychotic or absent and for young
children, with the parents or caregivers; for school
aged children with both their parents and teachers.
All of them were examined by the neurologist and
provided with common drugs and education related
to their health problems.

RESULTS
Population and sample characteristics

During the survey, 2,069 (69.5%) in 553
households of the total 3,258 people in 766 house-
holds gave the information. The remaining 1,189 did
not because nobody in the household came and it was
not possible to determine why they did not.

The gender and age specific response rates
of receiving the information are shown in Table 1.
Overall and in all but the age group 25-34 years, the
response rates were higher among the females; signi-
ficantly so only for the overall response rate and for
the response rates in the age groups 10-14 and 55-
64 years. There was a reversal of this observation in
the age group 25-34 years, where the response rate
was higher but not significantly so among the males.
The response rates were lowest among those aged 15-
44 years, (56.9%), with higher rates in the children
(74.5%) and in the older adults (65.9%); p-value
<0.001.

Seizure and epilepsy distribution

Among the 2,069 subjects who gave infor-
mation, there were 43 (20.8/1000) with a history of
seizure (Table 2). Of these 43, only 15 were diag-
nosed as epileptics. More of the 28 non-epileptics
were male (52.9%) and most (82.1%) had had a febrile
convulsion. Seizures related to withdrawal from alco-
hol were only found in the males.



1068 T. ASAWAVICHIENJINDA et al. J Med Assoc Thai October 2002
Table 1. Gender and age specific response rates.
Age group Males Females Both genders P-value
(year) n/N % n/N % n/N % (age specific)
0-4 83/110 75.5 96/115 83.5 1791225 79.6 ns
5-9 82/120 68.3 94/129 729 176/249 70.7 ns
10-14 94/137 68.6 97/122 79.5 191/259 737 <0.05
15-24 159/278 57.2 164/272 60.3 323/550 58.7 ns
25-34 1487250 59.2 140/267 524 288/517 557 ns
35-44 128/234 54.7 150/262 513 278/496 56.0 ns
45-54 100/163 61.3 123/179 68.7 223/342 65.2 ns
55-64 76/126 60.3 105/141 74.5 1817267 67.8 <0.05
65+ 89/149 59.7 1417204 69.1 230/353 65.2 ns
All age groups 959/1,567 61.2 1,110/1,691 65.6 2,069/3,258 63.5 <0.01
n = Respondents
N = Population
ns = not significant
Table 2. Distribution by gender in those with seizures and epilepsy.
Seizure classification Male Female Total
N % N % N %
A. Total Epileptics 5 100.0 10 100.0 15 100.0
I. Generalized type 3 60.0 3 30.0 6 40.0
- Generalized tonic clonic 3 60.0 1 10.0 4 26.6
- Absence 0 0 1 10.0 1 6.7
- Generalized tonic 0 0 1 10.0 1 6.7
II. Localization related type 1 20.0 6 60.0 7 46.7
- Simple partial 0 0 1 10.0 1 6.7
- Complex partial 0 0 1 10.0 1 6.7
- Partial with secondarily generalized 1 20.0 4 40.0 5 333
II1. Unclassified 1 20,0 1 10.0 2 13.3
B. Total Non-epileptics 17 100.0 11 100.0 28 100.0
1. Febrile convulsion 14 824 9 81.8 23 82.1
IL. Single seizure 0 0 1 9.1 1 36
II1. Seizure related to
a) Acute Metabolic condition 2 11.8 1 9.1 3 10.7
b) Withdrawal from alcohol 1 59 0 0 1 36

In contrast, most of the 15 epileptics were
female (66.7%). Slightly more of the epileptics were
classified as having a localization related type of
epilepsy (46.7%).

Prevalence rates

Of the 2,069 who gave information, only 15
were considered to be epileptics. This would yield a
crude prevalence rate of epilepsy of 7.2 per 1,000
population (15/2,069) or a rate of 4.6/1,000 (15/3,258)
if all the non-givers were assumed to have no history
of epilepsy.

As shown in Table 3, the prevalence in
females (9.0/1,000) was nearly twice that of the males
(5.2/1,000); with the difference greatest in three age
groups: 5-9 years (21.3 vs 12.2/1,000); 25-34 years
(28.6 vs 6.8/1,000) and 45-54 years (16.3 vs 0/1,000).

DISCUSSION

Although examination was offered to all
residents of Talardkav Sub-District, the response rate
of receiving information was only 69.5 per cent. Most
Thai people in a rural area are likely to visit a mobile
medical service to obtain medication even if they
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Table 3. Gender and age specific prevalence of epilepsy.
Age group Males Females Total P-value
(year) ny/n ny/1,000 ny/n ny/1,000 ny/n n /1,000
0-4 0/83 0 096 0 0/179 0 -
5-9 1/82 12.2 2/94 21.3 3/176 17.0 ns
10-14 0194 0 1197 10.3 1/191 52 ns
15-24 1/159 6.3 0/164 0 17323 3l ns
25-34 17148 6.8 4/140 28.6 5/288 17.4 ns
35-44 17128 7.8 0/150 0 17278 3.6 ns
45-54 0/100 0 2/123 16.3 2223 9.0 ns
55-64 1176 13.2 1/105 9.5 2/181 11.0 ns
65+ 0/89 0 0/141 0 0/230 0 -
Total 51959 52 10/1,110 9.0 15/2,069 7.2 ns

n = Respondents
n; = Epileptics
ns = not significant

have no definite medical complaint. They would only
miss this opportunity when they thought their health
was good and had something more important to do.
It is possible that those not attending were concerned
that their history of epilepsy would become known
to either health officers or the community and, as a
result, they or their family may become stigmatized.
The same may be true for those who attended because
the questionnaire was administered in a group setting.
Epilepsy is a clinical diagnosis. Patient and eye-
witness's information, therefore, is the key to making
the diagnosis. However, most types of epilepsy
involved loss of consciousness and then amnesia.
Most of the time, the diagnosis, hence, can be made
from only eyewitness’s information.

There were 43 people with a history of
seizures but only 15 were considered to be epileptic.
In the non-epileptics, there was no marked difference
between the males and females in the percentage of
febrile convulsion and of seizure related to an acute
metabolic condition.

Localization-related type of epilepsy was
more common (46.7%) than the generalized type of
epilepsy (40.0%). Neurocysticercosis, birth and acci-
dent related to head trauma might contribute to this
high prevalence of partial epilepsy(3). Generalized
epilepsy has been the most common type reported in
most community-based surveys(3.7-18). This varia-
tion may be related to a lower level of case ascertain-
ment of partial epilepsy, misclassification of a pro-
portion of seizure(3,9), the time(3) and the method
of diagnosis(13).

The crude prevalence rate of epilepsy in
this study ranged from 4.6 to 7.2 per 1,000 population,
which was quite low. However, similar prevalence
rates have been reported by all community-based
studies in Asia(3,4,7,19) (APPENDIX 1). Most studies
in developing countries excluding Asia have found
prevalence rates ranging from 8.5-57/1,000(8-13,20-
23). In developed countries, prevalence rates range
from 7.5-10.4/1,000(14,24,25) The exceptions are
the studies done in Igbo-Ora, Nigeria (5.3/1,000)(20)
and Riposto, Italy (2.7/1,000)(15). Moreover, the dif-
ference in prevalence rates between developing and
developed countries as shown in APPENDIX 1, are
not marked. In the hospital-based studies, the pre-
valence rates showed wide variations ranging from
2.0-20.3/1,000(16-18,26,27),

In a previous study in Thailand, the preva-
lence of diagnosed epilepsy in the population aged
> fifteen years was 2.8/1,000(4), which is considerably
lower than that found in the present study (4.6-7.2/
1,000). The reason might be that the previous study
was done by asking people whether they had been
diagnosed as epileptic and that different definitions
and criteria for making the diagnosis of epilepsy were
used by the physicians who examined the patients(4).

The reasons for the low prevalence ratio of
epilepsy in the present study might be the method of
questionnaire administration and of receiving infor-
mation. Epileptics with no obvious convulsion might
be missed. Recall bias is possible; maybe intentional,
possibly due to the fear of stigmatization or uninten-
tional ‘because of the forgetfulness or ignorance of
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people to recall their previous symptoms. Incomplete
information for making the diagnosis and the diag-
nostic method [e.g. no access to electroencephalo-
graphy (EEG)] may also be responsible.

Most studies(3.7.11,13,15,19,20,24) have
reported a higher prevalence of epilepsy in men, pro-
bably due to a higher frequency of head injury(13),
In the present study, gender-specific prevalence in
women was nearly twice as high as in men (9.0/1,000
versus 5.2/1,000) without statistical difference. One
of the reasons for the difference from many reported
studies is the lower response rates among the males,
possibly because even if they have epilepsy they need
to work to support their household. The other maybe
men do not admit the occurrence of seizures as fre-
quently as women in community surveys(13),

The age-specific prevalence of epilepsy in
this study classified in accordance with some other
studies demonstrated that the prevalence of epilepsy
was highest in two peaks, 5-9 and 25-34 age groups
(17.0 and 17.4/1,000, respectively), which was similar
to the data from the community of Riposto, Ttaly(15).
A possible cause of the highest two peaks’ preva-
lence rate is the common onset of epilepsy in child-
hood and in young adult life(7). In developing coun-
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tries, most peaked in the second decade(3,9-11,13,
14,19-21). However, in developed countries, it has
been shown to be higher with increasing age(14,16-
18,27), The lower prevalence rate of epilepsy in the
elderly in developing countries may be related to
multiple factors such as lower life expectancy(3),
higher seizure-related mortality(3), and under-ascer-
tainment of seizure disorders in this population(3),

The prevalence of epilepsy in rural Thailand
was quite low compared to studies in developing
countries(8,10,12,13,21-23) " Although this figure is
the best to date, it is likely an underestimate of the
true prevalence.
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Country Year Prevalence rates/1,000 Authors Reference
of study Male Female Total number

I. In developing countries
Africa

- Igbo-Ora, Nigeria 1982 5.1 5.6 53 Osuntokun BO, et al 20

- Aiyete, Nigeria * 28.0 44.0 37.0 Osuntokun BO, et al 21

- Rural area, Tanzania 1989 9.2 11.1 10.2 Rwiza HT, et al 11

- Zinvie, Africa 1997 . . 33.5-35.1 Debrock C, et al 22

- Nakuru, Kenya 1985-86 * x 18.2 Kaamugisha J, et al 23
Latin America

- Republic of Panama 1988 * * 57.0 Gracia F, et al 8

- Guatemala * L L 8.5 Mendizabal JE, etal 9

- Bogota, Columbia 1974 15.5 229 19.5 Gomez JG, et al 10

- Ecuador 1986-87 * . 12.2-19.5 Placencia M, et al 12

- Cordillera Province, Bolivia 1996 11.4 13.1 12.3 Nicoleeti A, et al 13
Asia

- Republic of China 1983 5.0 4.1 4.6 Li SC, et al 7

- Kerala, South India 1996 5.2 4.6 49 Radhakrishnan K, et al 3

- Thailand, Nationwide 1991-92 * * 28 Chuprapawan C 4

- Haryana, North India 1992-94 4.9 33 4.2 Singh A, et al 19
IL In developed countries

- Sydney, Australia 1980 . . 1.5 Beran RG, et al 25

- Copiah County, Mississippi 1978 12.4 8.6 10.4 Haerer AF, et al 14

- Silivri, Turkey 1994 10.4 10.0 10.2 Keraagac N, et al 24

- Riposto, Italy 1987 2.6 2.8 2.7 Reggio A, et al 15
B. Hospital-based studies
Country Year of study Prevalence rates/1,000 Authors Reference

Male Female Total number

Bradford, England 1996-98 * * 7.3 Wright J, et al 18
South Glamorgan, UK 1996 * » 2.0-134 Morgan CLI 26
Rural Iceland 1993 4.6 9.4 7.3 Olafsson E, et al 17
Tonbridge, UK 1983 15.4 26.5 20.3 Cockerell OC, et al 16
England and Wales 1995 ¥ ¥ 5.15 Wallace H, et al 27

* = Not mentioned
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Compliance with Treatment of Adult Epileptics in a Rural
District of Thailand
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Abstract

Background : Epilepsy, a disease when seizures can occur from antiepileptic drug with-
drawal, requires regular drug taking. Non-compliance, therefore, is a major factor contributing to sub-
optimal control of the seizures.

Purpose : To determine the factors associated with noncompliance in epileptics in rural
Thailand.

Method : All epileptics, registered in the Pak Thong Chai District and their caregivers were
invited to be interviewed and examined by a neurologist in their village.

Results : Of a total of 93 epileptics registered, 83 with their caregivers were interviewed and
examined by the neurologist (T.A.) and of those 72 were adults. Of the 72 adult epileptics, 41 (56.9%)
were 100 per cent compliant and factors found to be significantly associated with compliance were
gender, household income and patient’s health insurance (p-value < 0.05). The major reasons for non-
compliance were misunderstanding (48.4%), forgetfulness (16.1%) and economic problem (12.9%).

Conclusion : To improve patient-compliance, the real factors for non-compliance, which are
unique to patients in a specific area, need to be identified.

Key word : Epilepsy, Compliance, Adult, Reason for Non-Compliance, Thailand
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Epilepsy is one of the commonest problems
encountered in neurological clinics in developing
countries(!) and needs long-term treatment(2). Com-
pliance, including attendance at appointments and
adherence to antiepileptic drug regimens (AED) is
very important in the management of epilepsy(3).
The reason being that neglect of medical treatment
may cause epileptic seizures(4), which, in turn, may
result in increased direct medical costs(3), physical
injury to self and others(5) and a decrease in the quality
of life(6), The frequency of noncompliance with treat-
ment in epileptics has been reported ranging from 19
per cent to 75 per cent(7-9),

The problem of compliance with treatment
in chronic diseases is not selective but rather is perva-
sive and affects a broad range of illnesses(10), How-
ever, compliance in epilepsy has not been studied
extensively(4),

The objectives of this study were to deter-
mine the frequency of non-compliance and the factors
associated with non-compliance in epileptics in a
rural district of Thailand.

MATERIAL AND METHOD

The study was conducted in Pak Thong Chai,
one of the 26 districts of Nakhon Ratchasima Pro-
vince, the principal province of Northeastern Thai-
land. The district is around 32 kilometers Southwest
of the provincial capital and 286 kilometers from
Bangkok. It covers 1,352 square kilometers with a
population (in 1997) of 74,177 and is divided into 16
sub-districts with a total of 20 Sub-District Health
Care Offices (SDHCO) and one Community Hospital.

In the district, like all districts in Nakhon
Ratchasima Province, there is a Registry of Epileptics
who have visited either the SDHCO or the Commu-
nity Hospital; the Registry is updated yearly by sub-
district health care officials. In 1997, 93 epileptics
were registered in the district. All of the patients
with their caregivers were informed of the study and
invited, after informed consent, for an interview and
examination by sub-district health care officials and
a neurologist (T.A) from January-May 1998.

The data collected included: age; gender;
socio-economic data; whether the patient had health
care insurance which would entitle them to free health
care including AEDs.

The data related to epilepsy included: age
at first onset of epilepsy; duration of epilepsy and of
treatment; frequency of seizures; the AED regimens;

COMPLIANCE WITH TREATMENT OF ADULT EPILEPTICS, THAILAND 47

alcoholic intake and the need to be escorted for treat-
ment.

The outcome variable measured was whether
the level of compliance with AED regimens over the
past year was 100 per cent (defined as taking the AED
on time, without fail and without manipulating their
dosage)(3), as determined during an in-depth inter-
view of the patient and their caregiver. During the
same interview, the major reason for non-compliance
was determined.

The authors defined Epilepsy as two or more
clinical afebrile seizures unrelated to acute metabolic
derangements or to withdrawal from alcohol or drugs
(11), Seizures, which occur within a 24-hour period,
were excluded(11).

In the data analysis, the sample based upon
the interview of the epileptic and of their caregivers,
each group was further stratified into those considered
compliance and non-compliance. The differences
were, then, analyzed by univariate and multivariate
analysis.

RESULTS

Of the 93 epileptics registered in Pak Thong
Chai District, only 83 (89.2%) and their caregivers
were interviewed and examined. The gender and age
response rate is shown in Table |. The non-respon-
dents of ten epileptics, although it could not be veri-
fied, were presumably less affected by their epilepsy.

Of the 83 epileptics examined, only 11 were
children (age 0-14 years); so, further analyses was
restricted to the adults. Of the 72 adult epileptics, the
average age was 36.3 years (SD = 14.0; median = 36;
range: 16-75 years) and 59.7 per cent were female.
The patient's characteristics and clinical characteristics
are shown in Table 2.

The patient-compliance (100%) over the
past one-year was 56.9 per cent. The differences be-
tween those considered to be compliant or non-com-
pliant by each of the demographic, socio-economic
and clinical variables are shown in Table 2.

By univariate analysis, none of the analyzed
variables were significantly associated with com-
pliance. However, by multivariate analysis, gender,
household income and patient’s health insurance had
a significant association with compliance (shown in
Table 2).

The major reasons for non-compliance were
misunderstanding of the need for long-term treatment
(48.4%); forgetfulness (16.1%) and economic pro-
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blem (12.8%). The other reasons were continuity of
seizures despite treatment (9.7%); misbeliefs (6.5%)
and not having a caregiver to escort them to hospital
(6.5%).

DISCUSSION

In this study, compliance with AED regi-
mens over the past one year was measured by self-
report of the patients or their caregivers. The data
collection method and the cross-sectional design
employed precluded the possibility of any pill count-
ing procedures or blood level testing. Although, it
was quite difficult for them to recall the degree of
compliance with their physician’s prescriptions, the
authors used 100 per cent compliance rates; even
though compliance of 80 per cent is sufficient for
optimal treatment in patients with epilepsy(12). The
frequency of the patients with 100 per cent com-
pliance in the present study was only 56.9 per cent,
which is similar to reports from other studies(6,13),

On multivariate analysis, gender, household
income and patient’s health insurance had a statis-
tically significant relationship to compliance. The
possible reasons for this finding is that, in Thailand
any patient who holds any kind of health insurance
card can get medical service including drugs free of
charge at any level of government health care offices.
In addition, most poor patients trust their physicians
and strictly follow the physicians’ suggestions. Eco-
nomic status is still a major factor for patient com-
pliance(10). Male gender is another variable because
male patients usually work outside.

Other factors can affect compliance. How-
ever, the relationship of these factors to compliance
has not been consistent. Age and number of AED
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taken had a statistically significant relationship with
compliance in Buck’s study(14) but were not in
Gopinath’s study(5). Seizure frequency and duration
of epilepsy were related to compliance in three studies
(Kyngas(4), Gopinath(5) and Loiseau(15)) but were
not in Buck’s study(14). However, gender and seizure
type have consistently been shown to have no rela-
tionship with compliance(5.14.15), The patient’s
education in Gopinath’s study(3) and of age at first
onset of epilepsy in Loiseau’s study(13) showed
no significant relationship to compliance. Alcoholic
intake in Kyngas ‘s study(4) and of higher income
in Shope’s study(16) revealed a significant associa-
tion with compliance.

Not only the factors mentioned earlier but
also several personal reasons may contribute to non-
compliance including: patient’s life style(14.17);
patient's feeling of stigma(14); denial of their illness
(18); individual's perception of causality(3); relation-
ship between patient and health care staff(4,5,14);
misconceptions regarding the goal of the treatment
and the consequences of missing a prescribed drug
dose(4); misunderstanding the doctor’s instructions
(18), fear of addiction(19) ; general dissatisfaction
with treatment(5:19); trouble with remembering(18)
and forgetfulness(18). Some studies have found that
the following altered drug taking behavior: adverse
side effects(4:18,19); patient’s personal experience
(14); family relationships(3); the support of parents(4).

Finally, no single measure represents a com-
pletely valid indicator of the risk of non-compliance.
Mitchell et al stated in their paper that dealing with
compliance in children that "It is multidimensional
and includes related but somewhat distinct facets
of socio-cultural, medical, behavioral, environmental

Table 1. Gender and age specific response rates.

Age group Males Females Both genders
(year) n/N %o n/N % n/N o
0-4 111 100.0 0/0 - 1/1 100.0
59 n 100.0 2R 100.0 4/4 100.0
10-14 KTk} 100.0 3 100.0 6/6 100.0
15-24 911 §1.8 il 100.0 16/18 88.9
25-34 1710 70.0 10711 90.9 17721 80.9
35-44 6/10 60.0 18/18 100.0 24/28 85.7
45-54 5/5 100.0 22 100.0 mn 100.0
55-64 /1 100.0 4/4 100.0 5/5 100.0
65+ 1/1 100.0 212 100.0 33 100.0
All age groups 35/44 79.5 48/49 97.9 83/93 89.2

n = Respondents, N = Registered epileptics
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Table 2. Factors and their relationship with patient-compliance in adult epileptics.

Factors c NC Total P-value P-value

(41) (31 n %o (Univariate) (Multivariate)

Gender
Male 16 13 29 40.3 0.99 < (.05
Female 25 18 43 59.7

Patient's education
<6 yrs 36 28 64 88.9 1.00 0.68
> 6 yrs 3 8 11.1

Caregiver's education
<06 yrs 39 31 70 97.2 0.50 0.89
>6yrs 2 0 2 2.8

Patient’s employment
Unemployed 19 13 32 44.4 0.89 0.91
Employed 22 18 40 55.6

Household income (monthly) in Baht
< 2.800 28 15 43 59.7 0.14 <0.05
> 2,800 1 16 29 403

Alcohol intake
Regular or occasional 8 10 18 25.0 0.34 0.49
Not at all or quit 33 21 54 75.0

Need to be escorted
Yes 16 14 30 41.7 0.78 0.23
No 25 17 42 583

AED regimens
Monotherapy 28 24 52 72.2 0.55 0.45
Multiple AED regimens 13 7 20 27.

Patient’s health insurance
Yes (one or more cards) 36 2 57 79.2 0.07 <0.05
No ) 1 15 20.8

Age at first onset of epilepsy
<20 yrs 25 18 43 59.7 0.99 0.66
220 yrs 16 13 29 40.3

Durtion of epilepsy
<6 yrs 5 2 7 9.7 0.69 0.77
> 6 yrs 36 29 65 90.3

Duration of treatment
<6yrs 5 7 12 16.7 (.39 0.79
>6yrs 36 24 60 833

Seizure frequency
< once a week i6 24 60 833 0.39 0.06
> once a week 3 7 12 16.7

C = Compliance, NC = Non-compliance

(i.e. family), and individual characteristics"(10). In
the present study, the reasons for non-compliance
with AED regimens: misunderstanding, forgetfulness
and economic problem were compatible with the
results reported by other studies(15,16,18)_This sug-
gests how patient-compliance can be improved.
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Association of psychosocial risk factors with risk of acute
myocardial infarction in 11 119 cases and 13 648 controls
from 52 countries (the INTERHEART study): case-control
study

Annika Rosengren, Steven Hawken, Stephanie Ounpuu, Karen Sliwa, Mohammad Zubaid, Wael A Almahmeed, Kathleen Ngu Blackett,
Chitr Sitthi-amorn, Hiroshi Sato, Salim Yusuf, for the INTERHEART investigators*

Summary

Background Psychosocial factors have been reported to be independently associated with coronary heart disease.
However, previous studies have been in mainly North American or European populations. The aim of the present
analysis was to investigate the relation of psychosocial factors to risk of myocardial infarction in 24767 people from
52 countries.

Methods We used a case-control design with 11119 patients with a first myocardial infarction and 13 648 age-
matched (up to 5 years older or younger) and sex-matched controls from 262 centres in Asia, Europe, the Middle
East, Africa, Australia, and North and South America. Data for demographic factors, education, income, and
cardiovascular risk factors were obtained by standardised approaches. Psychosocial stress was assessed by four
simple questions about stress at work and at home, financial stress, and major life events in the past year. Additional
questions assessed locus of control and presence of depression.

Findings People with myocardial infarction (cases) reported higher prevalence of all four stress factors (p<0-0001). Of
those cases still working, 23-0% (n=1249) experienced several periods of work stress compared with 17-9% (1324) of
controls, and 10-0% (540) experienced permanent work stress during the previous year versus 5-0% (372) of controls.
Odds ratios were 1-38 (99% CI 1-19-1-61) for several periods of work stress and 2-14 (1-73-2-64) for permanent
stress at work, adjusted for age, sex, geographic region, and smoking. 11-6% (1288) of cases had several periods of
stress at home compared with 8-6% (1179) of controls (odds ratio 1-52 [99% CI 1-34-1-72]), and 3-5% (384) of cases
reported permanent stress at home versus 1-9% (253) of controls (2-12 [1-68-2-65]). General stress (work, home, or
both) was associated with an odds ratio of 1-45 (99% CI 1-30-1-61) for several periods and 2-17 (1-84-2-55) for
permanent stress. Severe financial stress was more typical in cases than controls (14-6% [1622] vs 12-2% [1659]; odds
ratio 1-33 [99% CI 1-19-1-48]). Stressful life events in the past year were also more frequent in cases than controls
(16-1% [1790] vs 13-0% [1771]; 1-48 [1-33-1-64]), as was depression (24-0% [2673] vs 17-6% [2404]; odds ratio 1-55
[1-42-1-69]). These differences were consistent across regions, in different ethnic groups, and in men and women.

Interpretation Presence of psychosocial stressors is associated with increased risk of acute myocardial infarction,
suggesting that approaches aimed at modifying these factors should be developed.

Introduction in different countries and ethnic groups, because

Popular opinion holds that stress is an important risk
factor for coronary heart disease. However, compared
with other major risk factors, psychosocial variables
such as stress are difficult to define objectively, and
stress consists of several different (and inter-related)
elements. Therefore, measurement of stress is complex
and difficult. Despite this drawback, several constructs
within the broad conceptual framework of stress are
increasingly regarded as being causally related to
coronary heart disease."™

The concept of stress encompasses several factors,
from external stressors such as job stress,**"*" adverse
life events’ and financial problems, to potential reactions
to stress such as depression,'” vital exhaustion,”
anxiety,” psychological distress,” and sleeping
difficulties. The same construct might not be applicable

www.thelancet.com Vol 364 September 11, 2004

cultural influences can vary. Perceived mental stress,
measured by response to a single-item question, was
associated with increased mortality from coronary
disease in a large study of Japanese men and women.’
Apart from this study,’ previous investigations have
been done in mainly North American or European
populations. Thus, limited data are available about
psychological variables and coronary heart disease in
other countries and ethnic groups. The aim of the
INTERHEART study, undertaken in a large number of
patients with a first acute myocardial infarction and
controls matched for age and sex, was to investigate the
associations of several psychosocial stressors with the
risk of acute myocardial infarction globally, and in
different populations characterised by age, sex,
geographic region, and ethnic origin.
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Patients and methods
Study population
12461 incident cases of acute myocardial infarction
from 262 centres in 52 countries representing all
geographic regions, and 14637 age-matched, sex-
matched, and site-matched controls free of clinical heart
disease, took part in the study."®” Centres attempted to
recruit consecutive patients. Recruitment was from
February, 1999, until March, 2003. Patients admitted to
the coronary care unit or equivalent cardiology ward of
participating centres were screened to identify incident
cases of acute myocardial infarction and enrolled within
24 h. Details of criteria used for the definition of acute
myocardial  infarction are described in the
accompanying paper.'® At least one control was recruited
and matched to every case of acute myocardial infarction
by age (up to 5 years older or younger) and sex. Eligible
control sources were community-based (visitor or
relative of a patient from a non-cardiac ward, or an
unrelated visitor of a cardiac patient) or hospital-based.*
INTERHEART was approved by appropriate
regulatory and ethics committees in all participating
countries and centres. All participants provided
informed consent before taking part in the study.

Procedures

We obtained data for demographic factors (country of
origin, first language), socioeconomic status (education,
occupation, income), lifestyle (tobacco use, physical
activity, dietary patterns), personal and family patterns of
cardiovascular disease, and risk factors.”® Staff were
trained in study procedures with standard manuals,
videotapes, and instructions at meetings or at site visits.
Trained staff administered the questionnaire before
patients left the hospital. A standard yet simple set of
questions that inquired about psychosocial conditions
during the previous 12 months was included in the
interview. Complete data on psychosocial variables were
available for 11119 cases and 13 648 controls.

We assessed psychological stress with two single-item
questions relating to stress at work and home. Stress was
defined as feeling irritable, filled with anxiety, or as
having sleeping difficulties as a result of conditions at
work or at home. Patients were specifically asked to
respond about their condition before their acute
myocardial infarction. For every question, we asked
participants to report how often they had felt stress,
using the following response options: 1) never; 2) some
periods; 3) several periods; or 4) permanent stress. These
two questions are an adaptation of a single question that
has been used in multiple studies in Goteborg, Sweden
since 1970. For example, in a prospective study of
Swedish men,* permanent stress, according to this
question, was associated with an increased risk of acute
myocardial infarction, stroke, and death. Because stress
at work and at home were highly intercorrelated, and
because only 48-8% (5426) of cases and 54-1% (7387) of

controls were currently working, we created a general
stress scale that combined stress at work, home, or both
and was graded as follows: 1) never experienced stress;
2) experienced some periods at home or at work;
3) experienced several periods at home or at work;
4) experienced permanent stress at home or at work.

We defined level of financial stress as: 1) little or none;
2) moderate; or 3) high or severe. Occurrence of major
adverse life events was documented by asking
participants whether they had experienced any specified
life events in the past year—marital separation or
divorce, loss of job or retirement, loss of crop or business
failure, violence, major intrafamily conflict, major
personal injury or illness, death or major illness of a
close family member, death of a spouse, or other major
stress.

Generalised locus of control—that is, the perceived
ability to control life circumstances—was determined by
responses to a questionnaire containing six scale items
that have been used extensively in studies in eastern
Europe.” Responses from controls were used to provide
a summary score that was divided into quartiles, of
which the first quartile represented the lowest and the
fourth quartile the highest score.

We assessed depression by asking whether, during the
past 12 months, the participant had felt sad, blue, or
depressed for 2 weeks or more in a row, and if yes,
graded by a set of seven no-yes questions—lose interest
in things, feel tired or low on energy, gain or lose weight,
trouble falling asleep, trouble concentrating, think of
death, feeling worthless—of which five or more positive
responses were defined as clinical depression. This
questionnaire is an adaptation of the short form DSM-IV
CIDI questionnaire for depression.”

Standard physical measurements were done in
duplicate, by the same examiner, on every participant:
height, weight, and waist and hip circumference. Waist
and hip circumferences were measured with a non-
stretchable standard tape measure. We recorded relevant
items, including history of tobacco use, diabetes, family
history, physical activity, and patterns of alcohol and
food consumption. In 292 controls, we readministered
the questionnaire after a median interval of 409 days.
The weighted « statistic was 0-53 for global stress, 0-66
for financial stress, 0-43 for life events, 0-60 for locus of
control, and 0-44 for depression.

Statistical analysis

Details of statistical analysis are provided in the
accompanying paper.” Briefly, we accounted for the
potential differences in age structure of the populations
(subdivided by region or ethnic origin) by direct
standardisation of the frequencies to the overall
INTERHEART age distribution, using a five-level age
stratification factor (<45, 45-55, 56-65, 66-70, >70).*” We
calculated means and medians to summarise
continuous effects and compared them with t tests, or

www.thelancet.com Vol 364 September 11, 2004
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Region Number Case (%) Control (%)
Overall 24767 273 201
Western Europe 1375 397 295
Central and eastern Europe 3473 266 237
Middle East 2892 302 23.0
Africa 1259 29.5 217
South Asia 3300 259 174
China and Hong Kong 5894 15-6 77
Southeast Asia 1921 29.8 242
Australia and 1255 42:9 313
New Zealand

South America 2783 402 246
and Mexico

North America 615 43-8 353
Ethnic group

Overall 24767 273 20-1
European 6737 341 273
Chinese 6034 157 79
South Asian 3825 253 175
Other Asian 1770 306 25.5
Arab 2538 315 234
Latin American 2652 397 247
Black African 471 338 239
Coloured African 601 29.5 16-6

0dds ratio (99% Cl) ,

1:55 (1-42-168) =

170 (1-23-2:34) _:._
111 (0-89-1:37) .

127 (1.01-1.58) +E

151 (1.07-2-12) _._
159 (1-28-1.98) _'._

2.10 (1.66-267) : —
127 (0:96-167) -

182 (1:32-2:51) _E—.—
201 (1:6-2:52) E+
165 (1-05-2-59) +

1.55 (1.42-168) =

1-37 (1-18-1-59) -
2.08 (1-64-2-62) E _._
1.51(1-23-1-85) _.I_
125 (0-94-1-66) __._é
131 (1-03-1-66) » :
2.03 (1-60-2-56) : .
1-64 (0-91-2:95) I
2:09(1-25-3:50) —I—
I . T 1
05 1.0 2.0 4.0
0dds ratio (99% Cl)

Figure 1: Moderate or severe general stress in cases and controls by geographic region and ethnic origin
Percentages and controls are age adjusted. Odds ratios are adjusted for geographic region, age, sex, and smoking.

appropriate non-parametric tests when distributional
assumptions were in doubt. When testing for
associations between stress subgroups, linear regression
was used for continuous variables and the Cochran-
Armitage trend test for frequencies. The findings
presented are for models fitted with unconditional
logistic regression, adjusted for age, sex, geographic
region, and potential confounders.

Relative risk estimates are reported as odds ratios and
accompanying 99% Cls. We produced statistical analyses

www.thelancet.com Vol 364 September 11, 2004

and graphics with SAS version 8.2 (SAS, Cary, NC, USA)
and S-Plus version 6 (Insightful, Seattle, WA, USA). All
statistical tests of hypotheses are two-sided. Population
attributable risks (PARs)—ie, the proportion of all cases
attributable to the relevant factor if causality were
proven—and 99% Cls were calculated for various risk
factors in the study, using the methods of Benichou and
Gail.” The PARs presented are adjusted for confounders
in a similar fashion to the corresponding logistic
regression models for odds ratio estimates. PAR estimates
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Region Number Case (%) Control (%)
Overall 24767 241 176
Western Europe 1375 284 229
Central and 3473 173 157

eastern Europe

Middle East 2892 24-5 15-2
Africa 1259 30-3 197
South Asia 3300 300 190
China and Hong Kong 5894 20-4 97
Asia 1921 194 123
Australia and 1255 25.6 221
New Zealand

South America 2783 349 30-2
and Mexico

North America 615 237 193

Ethnic group

Overall 24767 241 17:6
European 6737 22:1 186
Chinese 6034 202 96
South Asian 3825 295 184
Other Asian 1770 201 135
Arab 2538 25.5 15.7
Latin American 2652 345 29.8
Black African 471 352 219
Coloured African 601 269 17-8

0Odds ratio (99% Cl)

155 (1-42-1:69) =

120 (0-87-1-66) -

1.04 (0-82-1-33) —a—

1:95 (1:51-2:52) ——
169 (1:20- 2:39) — -
1.62(13-2:02) ——
238(1:94-2:92) o —i—
1.70 (1-21-2-39) —
1.18 (0-82-1-69) — -

120 (0-96-1-50) -
1:37(0:80-2:35) -

1.55 (1-42-169) =
1.16 (0-98-1-36) —— ,
2:38(1:95- 2.92) E ——
164 (1:34-2-02) —:I—
159 (113-2.25) —
2.03 (1:55-265) .—-—
121 (0-96-1-52) -—.—E
163 (091-293) -
172 (1.03-2:88) —I—:
I : T 1
0-5 10 20 4.0
Odds ratio (99% Cl)

Figure 2: Depression in cases and controls by geographic region and ethnic origin

Percentages of cases and controls are age adjusted. Odds ratios are adjusted for geographic region, age, sex, and smoking.

were calculated with the Interactive Risk Attributable
Program software (US National Cancer Institute, 2002).”

Role of the funding source

The sponsor of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all data and had final responsibility for the
decision to submit for publication.

Results

The mean age of cases was 58-2 years (SD 12-2) and of
controls 57-1 years (12-1); 24-2% (2686) of cases and
26-5% (3619) of controls were women. Figure 1 outlines
the distribution of cases and controls by region and
ethnic origin and provides the odds ratios associated
with high general stress. We defined high general stress
as several periods of or permanent stress, at work, home,
or both. Figure 2 shows corresponding data for

www.thelancet.com Vol 364 September 11, 2004
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depressive mood, which we defined as feeling sad, blue,
or depressed for 2 weeks or more in a row during the
past 12 months.

Table 1 presents analyses among controls by general
stress score. Individuals with high general stress were
younger, heavier, and more usually smokers, had a
slightly lower waist/hip ratio, and were less likely to have
low income and low education. Strong associations were
noted between perceived general stress and financial
stress, having had two or more life events, depression,
and low control. Inter-relations between the different
psychosocial variables were very similar among cases
and controls.

Half the study population (5426 cases [48-8%] and
7387 controls [54-1%]) were working outside the
home. Higher ratings for work stress were more usual
in cases than controls (table 2). For example, during
the previous year, just over a third more cases
experienced several periods of work stress compared
with controls (odds ratio 1-38 [99% CI 1-19-1-61]),
and permanent work stress was experienced by twice
as many cases than controls (2-14 [1-73-2-64]), after
adjustment for age, sex, geographic region, and
smoking. The PAR among those working was 9% (99%
CI 1-18). Further adjustment for education and
income, hypertension, diabetes, level of physical
activity, waist/hip ratio, dietary patterns, alcohol, or
raised plasma lipids did not alter these results to a
significant degree. Therefore, we report results from
the most parsimonious model.

Compared with controls, cases also reported more
frequent periods of stress at home during the previous
12 months (table 2). For example, more cases than
controls experienced several periods of stress (odds ratio
1-52[1-34-1-72]), whereas twice as many cases reported
permanent stress at home compared with controls (2-12
[1-68-2-65]). The PAR for stress at home was 8% (4—12).
Reports of severe financial stress were also more typical
in cases than controls (adjusted odds ratio 1-33
[1-19-1-48]; table 2). The PAR for financial stress was
11% (7-14). Two or more stressful life events were
reported by about a half more cases compared with
controls (odds ratio 1-48 [1-33-1-64]; PAR 10% [8-13];
table 2). Of these events, business failure (1-60
[1-42-1-80]) and major intra-family conflict (1-55
[1-41-1-70]) had the highest risks, whereas job loss
(1-36 [1-22-1-52]), death of spouse (1-37 [1-11-1-69))
and violence (1-31 [1-13-1-53]), although still
significant, were associated with lower risk. Divorce,
injury, and death of other family members were similar
among cases and controls.

High locus of control was a significant protective
factor. After adjustment for age, sex, geographic region
and smoking, the odds ratio was 0-72 (99% CI
0-65-0-79) for the second highest quartile of the
population relative to those in the lowest quartile for
locus of control, and 0-68 (0-61-0-76) for the highest

www.thelancet.com Vol 364 September 11, 2004

Never Some Several Permanent p*
(n=3688)  (n=7193)  (n=2183)  (n=584)
Risk factor
Age (years) 60-7(12:01)  56.7(12.0) 536 (11-4) 52.5(10-6)  <0-0001
Body-mass index (kg/m?) 25.7 (4-0) 25-8(4-1) 26-0 (4-3) 266 (4-5) <0-0001
Waist/hip ratio 0918 (0-082) 0-906 (0-084)  0-906 (0-082) 0-912 (0-085) <0-0001
Systolic blood pressure (mm Hg) 131(18) 129 (17) 128(17) 128 (18) <0-0001
Serum cholesterol (mmol/L) 5-03(1-31) 5.04(1-22) 5-22(1-22) 532(1-17) <0-0001
Serum triglyceride (mmol/L) 1-90 (1-29) 1-96 (1-35) 205 (1-65) 2-:03(1-32) 0-0003
Serum HDL (mmol/L) 108(038)  1.07(038)  1.08(041)  111(0-40) 067
ApoB/ApoA1 ratio 0790 (0-374) 0-791(0-326) 0-806(0-327) 0-800 (0-243) 0-16
Smoking 25.6% (943)  27-2%(1952) 30-2% (658)  34-0%(197) <0-0001
Sedentary leisure time physical activity 52:3% (1927) 55-1% (3963) 51-8% (1131) 49-9% (291) 0-48
Diabetes 7:9% (291)  7:0% (503) 7-2%(157)  7-2% (42) 0-28
Hypertension 24-0% (885)  21-7%(1559) 20-1%(438)  23-1%(135) 0-006
Income
Lowest two-fifths 52.3% (1901) 49-2% (3494) 46:7% (1001) 44-1% (254) <0-0001
Education
Fewer than 8 years 44.5% (1639) 37:5% (2693) 30-5% (666) 26-7% (156)
College or university 29-6% (1093) 36-2% (2605)  482% (1052) 49-5% (289) <0-0001
Other psychosocial variables
High or severe financial stress 4-8% (177) 11-6% (832) 21-7% (473) 30-3% (177) <0-0001
Two or more events 72%(266)  10-7%(771)  250%(546)  32-2%(188) <0-0001
Depression 10-1% (374) 157% (1132)  29:4% (642)  43-8% (256) <0-0001
Low locus of control 16:0% (590)  187%(1343) 22:7%(496)  32:5%(190) <0-0001
Data are mean (SD) or percentage of controls (n). Missing data for smoking in 46 controls, diabetes in nine, hypertension in
eight, physical activity in eight, income in 192, and education in five. Spearman correlation coefficients (cases/controls)
between global stress and financial stress 30-0/25.7, two or more life events 26-2/22-2, depression 22:7/19-5, locus of control
-12-1/-5-6. *Test for trend.
Table 1: Cardiovascular risk factors, income, education, and other psychosocial variables in controls
(both working and non-working) by general stress score

relative to the lowest quartile (table 2). However, after
full adjustment for all risk factors, the apparent effect
was substantially attenuated, with an estimated odds
ratio of 0-75 (0-65-0-86) in the fourth quartile relative to
the first. The PAR for low locus of control was 16%
(10-22).

More cases than controls reported feeling sad, blue, or
depressed for more than 2 weeks or more in a row (odds
ratio 1-55 [1-42-1-69]; table 2), and this difference did
not change substantially after adjustment for other
factors. No relation was reported between number of
items with positive responses for the depression
question and risk of acute myocardial infarction. The
PAR associated with sadness and depression was 9%
(7-10).

The general stress measure—combining work and
home stress—was associated with an odds ratio of 1-45
(1-30-1-61) for several periods and 2-17 (1-84-2-55) for
permanent stress (table 2). Adding financial stress, locus
of control, life events, and reports of feeling sad, either
as single elements or in combination with this scale, did
not improve its discriminatory power. For general stress,
the PAR was 12% (7-17); however, combining any
exposure to general stress, financial stress, stressful life
events, depression, and low locus of control, a PAR of
29% (22-35) was estimated after adjustment for age, sex,
geographic region, and smoking. Further adjustment for
all risk factors as above changed the PAR estimate to
33% (25-41).
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Number of
controls (%)

Number of
cases (%)

Odds ratio (99% Cl) PAR (99% Cl)

Stress at work (n=12 813)

Never

Some of the time

Several periods

Permanent

Stress at home (n=24767)
Never

Some of the time

Several periods

Permanent

General stress* (n=24767)
Never

Some period, home or work

Several periods, home or work 2139 (19-2%)

Permanent, home or work
Financial stress (n=24767)
Little or none

Moderate

Severe

Stressful life events (n=24 767)

None

1

2 ormore

Locus of control (n=24767)
Q1

Q2

Q3

Q4

Feeling depressedt (n=24767)

No

Yes

Depression (n=24 767)
Not depressed
0-1items

2-4 items

5 or more items

All associations are significant at p<0-0001. Q=quartile, where Q1 is lowest locus. *Includes both working and non-working
participants. tFelt sad, blue, or depressed for more than 2 consecutive weeks in past year.

1138(21.0%) 1768 (23-9%) 1

2499 (46-1%) 3923 (53-1%) 0-95 (0-84-1.08)
1249 (23-0%) 1324 (17-9%) 138 (1:19-1-61)

540 (10-0%) 372 (5-0%) 2:14(1-73-2:64) 9% (1-18)
4086 (36-8%) 5343 (39:2%) 1
5361(48-2%) 6873 (50-4%) 1.05(0-97-1-13)
1288(11-6%) 1179 (8:6%) 1.52(1:34-1.72)

384 (3-5%) 253 (1-9%) 2:12(1-68-2-65) 8% (4-12)
2777 (25:0%) 3688 (27-0%) 1
5352 (48-1%) 7193 (52:7%) 1.05 (0-96-1-14)

2183 (16-0%) 1-45(1-30-1-61)

851 (7-7%) 584 (4-3%) 2.17 (1-84-2-55) 12% (7-17)
4872 (43-8%) 6628 (48-6%) 1
4625 (41-6%)  5361(393%) 119 (1-11-1-29)
1622 (14-6%) 1659 (12-2%) 133(1-19-1-48) 11% (7-14)

6425 (57-8%) 8528 (62-5%) 1
2904 (261%) 3349 (24-5%) 123 (1-13-134)
1790 (161%) 1771 (13-0%) 1-48 (1:33-1-64) 10% (8-13)

2620(236%)  2619(192%) 1

2938 (26-4%) 3265 (23-9%) 0-89 (0-80-0-98)
3614 (325%) 4839 (35-5%) 072 (0-65-0-79)
1947 (17-5%) 2925 (21-4%) 0-68 (0-61-0-76) 16% (10-22)

8446 (76:0%) 11244 (82-4%) 1
2673 (24-0%) 2404 (17-6%) 1.55(1:42-169) 9% (7-10)
8446 (76:0%) 11244 (82-4%) 1
346 (3-1%) 298 (2-2%) 1.50 (1-21-1-86)
1369 (123%) 1145 (8:4%) 165 (1-47-1-85)
958 (8-6%) 961 (7-0%) 1-44 (1-27-1-65)

Table 2: Psychosocial risk factors in cases and controls
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Separate analyses in men and women showed that, by
contrast to men, work stress did not seem to be
associated with acute myocardial infarction in women
(p=0-006, for interaction; table 3). However, this
apparent interaction should be interpreted cautiously
because several subgroup analyses were done. For all
other factors, effects among women were similar to
those seen among men, with no significant
heterogeneity. A separate analysis in the 435 patients
who died while still in hospital showed the same relation
with stress as the total population of patients with acute
myocardial infarction (not shown).

Table 4 presents results of the effect of general stress
in various subgroups stratified by age, smoking, income,
and education. The association with acute myocardial
infarction did not differ greatly by any of these factors.
Permanent stress was less prevalent in older versus
younger participants, but no significant interaction was
recorded between age and stress (p=0-13). The effect of
general stress was similar across different strata defined
by age, income, or education and among smokers and

non-smokers. Table 5 describes the combined effects of
general stress and depression, and of general stress and
locus of control.

The prevalence of moderate or severe general stress
ranged from 7-7% among controls in China to 35-3% in
North America (figure 1). Despite this difference, stress
was more common among cases than controls in all
geographic regions, with odds ratios varying between
1-3 and 2-1, with the exception of central and eastern
Europe, where the difference in rates of stress between
cases and controls seemed to be only minor. Almost all
ethnic groups were characterised by more general stress
in cases than controls (figure 1). Although the
prevalence of sadness and depression also varied
between regions and various ethnic groups (figure 2), it
was related to acute myocardial infarction in various
subgroups examined.

Discussion

Our study shows that several elements reflecting
psychosocial stress are associated with increased risk of
acute myocardial infarction. These factors include those
that are subjective and perceived by the patients, such as
stress, defined as tension or anxiety due to external
influences. Some of these measures—eg, locus of
control or depression—are not generally perceived by lay
people to be stressors. Further, discrete external events
(eg, major life events), which are less subjective and less
likely to be subject to any biases, were also more
frequent in cases than controls. The effect of stress is
independent of socioeconomic status and smoking, and
is by and large consistent across geographic regions, in
different age groups, and in men and women. The
excess risk of acute myocardial infarction associated with
high levels of stress was still significant after adjusting
for other cardiovascular risk factors.

During the past two decades, considerable evidence
has accumulated with respect to the association of
markers of stress and other psychosocial factors with
coronary disease.*” However, compared with many
other biological and lifestyle risk factors, stress is a more
difficult construct in that no consensus exists with
respect to either definition or measurement. Further,
stress is inevitably a subjective measurement, and hence
is potentially open to biases and confounding.
Nevertheless, the strong relation between self-reported
stress and other more objective markers, such as life
events or depression, and constructs such as locus of
control (which is not associated by lay people as being
related to stress) suggests face validity for the measures
used in the study.

To date, most studies have dealt with stress at work,
with stress outside the workplace receiving less
attention. Both cross-sectional and prospective studies
have shown a positive association between level of work
stress and disease.*"*"” Number of work stressors has
been associated with increased cardiovascular mortality
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Men Women
Cases (%) Controls (%) Odds ratio (99% Cl) Cases (%) Controls (%) Odds ratio (99% Cl) p*

Stress at work

Never 993 (20:3) 1504 (24-1) 1 145 (267) 264(233) 1

Some of the time 2265 (46-4) 3315 (53-0) 1.00 (0-88-1-15) 234 (43-0) 608 (53-6) 0-68 (0-48-0-96)

Several periods 1125(23-0) 1117 (17:9) 145 (1-23-1.70) 124(22-8) 207 (18-2) 1.02 (0-68-1-54)

Permanent 499 (10-2) 316(5:1) 2:34(1:86-2:93) 41(75) 56 (4-9) 1-11 (0-60-2:06) 0-006

Stress at home

Never 3314(393) 4171 (41-6) 1 772(287) 1172 (324) 1

Some of the time 4008 (475) 5005 (49-9) 1-01 (0-93-1-10) 1353 (50-4) 1868 (51-6) 1-16 (0-99-1-35)

Several periods 862 (10-2) 718(7:2) 153 (1-32-1.78) 426 (15.9) 461(127) 1-53 (1-23-1-90)

Permanent 249 (3-0) 135(1-4) 2:36 (1.75-3-17) 135(50) 118(33) 1-88(1:31-2:69) 0-12

General stresst

Never 2074 (246) 2682 (26.7) 1 703(262) 1006 (27-8) 1

Some period, home orwork 4024 (47-7) 5322 (53-1) 1.02 (0-93-1-13) 1328(494)  1871(517) 1-10 (0-94-1-30)

Several periods, home orwork 1654 (19-6) 1601 (16:0) 1-46 (1-29-1-66) 485 (18-1) 582 (16-1) 1-40 (1-13-1-73)

Permanent, home or work 681 (8-1) 424 (4-2) 2-32(1-93-2-80) 170 (6-3) 160 (4-4) 1.74 (1-25-2-40) 0-091

Financial stress

Little or none 3707 (44-0) 4921 (49-1) 1 1165 (43-4) 1707 (47-2) 1

Moderate 3495 (41-4) 3918(39-1) 119 (1-09-1-29) 1130 (42-1) 1443 (39-9) 122 (1:05-1-41)

Severe 1231 (14-6) 1190 (11:9) 1:33 (1-17-1-50) 391 (14-6) 469 (13-0) 1-33 (1-08-1-64) 0-74

Stressful life events

None 4857 (576) 6242 (62-2) 1 1568(584) 2286 (63-2) 1

1 2186 (25.9) 2483 (24-8) 1-21(1-10-1-33) 718(267) 866 (23-9) 130 (1-11-1-52)

2 or more 1390 (16:5) 1304 (13-0) 1-51 (1-34-1.70) 400 (14-9) 467 (12.9) 137 (1-12-1-68) 017

Locus of control

Q1 1843 (21:9) 1780 (17-8) 1 777 (28-9) 839(23-2) 1

Q2 2130(253) 2304 (23:0) 0-89 (0-79-1-00) 808 (30-1) 961 (26-6) 0-89 (0-74-1-07)

Q3 2835(33-6) 3668 (36-6) 0-73(0-65-0-81) 779 (29:0) 1171 (324) 0-71(0-60-0-85)

Q4 1625 (19-3) 2277 (22.7) 0-72 (0-63-0-82) 322(12:0) 648 (17-9) 0-55 (0-44-0-69) 0-019

Feeling depressed in past 2 weeks

No 6532 (77-5) 8387 (83-6) 1 1914 (71-3) 2857 (78:9) 1

Yes 1901 (225) 1642 (16-4) 153 (1-38-1-69) 772(287) 762 (21-1) 1.60 (1-37-1-88) 017
*Interaction with sex. tIncludes both working and non-working participants.
Table 3: Psychosocial risk factors in cases and controls by sex

in the Multiple Risk Factor Intervention Trial.* During a
9-year follow-up period of 12336 men, those with three
or more work stressors had an increased risk of
cardiovascular death (relative risk 1-26 [95% CI
1-07-1-48]), and the experience of divorce also
increased risk (1-37 [1-09-1-72]) relative to those who
remained married or single). In one prospective study of
women with coronary heart disease,” level of marital
stress, according to the Stockholm Marital Stress Scale,
was associated with a higher risk of recurrent events. By
contrast, data from a large North American study of
nurses” showed no association between a measure of
work strain and subsequent coronary heart disease.
However, this study had low power (only 146 events) and
in view of the homogeneity of the population studied (all
nurses) there might have been little variation in the
distribution of stress levels.

Other general measures of stress have also been used.
In a prospective survey of middle-aged Swedish men,*
self-reported permanent stress over a defined period in
the recent past (as measured by a single-item question
similar to that used in INTERHEART) was associated
with an increased risk of incident coronary heart disease
(odds ratio 1-5 [95% CI 1-2-1.9], after adjustment for
conventional coronary risk factors) during the 12-year

www.thelancet.com Vol 364 September 11, 2004

follow-up. Similar results were noted in a large
prospective study involving 281 cases in 73 424 Japanese
men and women,” which reported an association
between perceived mental stress and coronary heart
disease mortality. The consistency of results that has
been reported across multiple studies using different
study designs and approaches provide a body of evidence
that supports an association between various types of
stress and coronary disease. In view of the large number
of cases in the study, INTERHEART provides robust
results, even in subgroups. Furthermore, the effect of
stress on acute myocardial infarction in the present
study was by and large consistent across different
geographic regions, in different ethnic groups, in men
and women, and at all ages.

Depression has been associated with an increased risk
of coronary heart disease in both men and women.”” In
the present study, we showed that feeling sad, blue, or
depressed for 2 weeks or more in a row was associated
with acute myocardial infarction across different
populations and across groups of people with different
ethnic origins. A meta-analysis of 11 studies concluded
that depression predicts the development of coronary
heart disease in initially healthy people (odds ratio 1-64
[95% CI 1-29-2-08]).* Sensitivity analysis showed that
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Cases Controls 0Odds ratio Cases Controls Odds ratio Cases Controls 0Odds ratio
(%) (%) (99% CI) (%) (%) (99% CI) (%) (%) (99% C1)
Age (years) <56 56-64 >64
General stress
Never 782(162) 1179(187) 1 794 (26-5) 1106 (29-7) 1 1201 (36-4) 1403 (38-8) 1
Some period, home or work 2224(462) 3436 (545) 0-98(0-85-1-13) 1502 (50-0) 1956 (52:6)  1-11(0-95-1-30) 1626 (49-3) 1801 (49-8) 107 (0-94-1-23)
Several periods, homeorwork 1263 (26-2) 1301 (20-6)  1-49 (1-26-1-76) 500 (16-7) 537 (14-4) 137 (1-11-1-69) 376 (11-4) 345 (9-5) 1:37 (1-10-1-71)
Permanent, home or work 548 (11-4) 391(6-2)  2:10(1-69-2:62) 206 (6-9) 122(33) 250 (1-80-3-47) 97 (2-9) 71(2-0) 1.82(1-19-2-78)
Smoking Never Former Current
General stress
Never 1062 (28:0) 1919 (27:5) 1 641 (28-9) 816(284) 1 1047 (21-:0)  897(249) 1
Some period, home or work 1909 (50-3) 3789(54-3) 1.01(0-89-1-14) 1017 (45-9) 1429 (49-7) 1.01 (0-84-1-20) 2369 (47-6) 1888 (52-4) 1-12 (0-97-1-30)
Several periods, home or work 618 (16-3) 1017 (14-6) 1-41(1-19-1.67) 391(17-6) 499 (17-4) 1-25(0-99-1-57) 1099 (22:1)  629(17-5) 1.65 (1-37-1-98)
Permanent, home or work 208 (5-5) 251(3-6)  2:07(1.59-2-71) 169 (7-6) 132 (4-6) 217 (1-54-3-04) 465 (9-3) 189 (5-3) 2:33(1-79-3-02)
Income 1-2 (low) 3 4-5 (high)
General stress
Never 1424(25:0) 1901 (286) 1 541(227) 729(263) 1 779(27-0) 1007 (25:0) 1
Some period, home or work 2802 (49-1) 3494 (52-5) 1-13(1-00-1-27) 1248 (52-3) 1562 (56-4)  1-09 (0-91-1-31) 1248 (43-2) 2043 (506)  0-88(0-75-1-04)
Several periods, home orwork 1071 (18:8) 1001 (151)  1-52 (1-30-1.77) 444 (18.6) 384(13-9)  1.74(1-36-2:21) 586(20-3) 759(188)  1.21(1-00-1-48)
Permanent, home or work 410(7-2) 254(38)  2-40(1-90-3-04) 154 (65) 97 (3-5) 2:23(1-52-3-28) 274(9'5) 225 (5-6) 1.91 (1-45-2-52)
Education <8 years 9-12 years Trade/college/university
General stress
Never 1387(281) 1639(31-8) 1 711(24-2) 955 (27°7) 1 679(20-9) 1093 (21-7) 1
Some period homework 2483 (50-4) 2693 (52-3) 1-11(1-01-1-22) 1435 (48-9) 1891 (54-8)  1.07 (0-94-1-21) 1432 (44-0) 2605 (51-7)  0-94 (0-83-1-06)
Several periods 798(16-2)  666(12:9) 1.53(1-34-1.75 548 (187) 465(13-5) 172 (1-46-203) 793(24-4) 1052(20.9) 128 (1-11-1-47)
Perrmanent home or work 262 (53) 156 (3-0)  2.23(1:79-2:79) 240 (8-2) 139 (4-0) 2:53(1:99-3-22) 348(10-7)  289(57) 2:02 (1-67-2-45)

Table 4: General stress by age, smoking, income, and education in cases and controls

clinical depression was a stronger predictor than
depressive mood. Contrary to the findings in this meta-
analysis, we did not find a so-called dose-response
relation, because the risk of a myocardial infarction was
similarly increased irrespective of the number of items
in the depression scale that were positive. The
prevalence of clinical depression among the controls in
our study (7-0%) was comparable with estimates of
mood disorders worldwide,” but lower than that for
depressive mood (17-6%). This difference between
studies suggests that those who were classified as being
depressed in our study include some individuals with
true clinical depression and some with a less specific
reaction to stressors, which could account for the
similarity of findings for depressive mood and stress.
Few studies have investigated the effect of external
influences like financial stress or life events on risk of
coronary disease. Findings of a case-control study"

showed that experience of one life event or more during
the year preceding an acute myocardial infarction, and
dissatisfaction with one’s financial situation, was twice
as common in cases than controls among men, but no
significant relation was found among women. However,
the lack of effect in women in the above study” might
have been because it contained few women. Our study,
which includes 2686 female cases and 3619 female
controls, shows consistent relations in both men and
women. In a Danish registry-based study,” an extreme
external stressor, such as the death of a child, was shown
to be associated with increased risk of future acute
myocardial infarction; this finding is consistent with the
present study, in which business failure, major
intrafamily conflict, job loss, death of spouse, and
violence were associated with increased risk.

Our questionnaires were derived from items that were
previously shown in longitudinal studies to predict

General stress category
Never Some periods, at home or work Several periods, at home or work Permanent, at home or work
Cases Controls  Odds ratio (99% Cl) Cases Controls Odds ratio (99% Cl)  Cases Controls Odds ratio (99% Cl) Cases Controls  Odds ratio (99% Cl)
Depression
No 2359 3314 1.0 4319 6061 095 (0-80-1-14) 1333 1541 1.19(0-97-1-45) 435 328 1.71(1-32-2-21)
Yes 418 374 1.41(1-21-1-64) 1033 1132 134 (1-07-1-68) 806 642 167 (1.33-2:11) 416 256 240 (1-83-3-15)
Locus of control
Q4 619 917 10 867 1481 0-96 (0-80-1-15) 327 427 122(1.00-149) 134 100 1.78 (1:38-2:30)
Q3 900 1186 1.03 (0-87-1-21) 1896 2693 0-99 (0-78-1-25) 605 780 1-26 (0-98-1-61) 213 180 1-84 (1-36-2-47)
Q2 781 995 134(112-162) 1434 1676 1-29 (1-00-1-66) 535 480  164(126-213) 188 114 2-40 (1.76-3-26)
Q1 477 590 1.55(1-28-1-89) 1155 1343 149 (1-15-1-93) 672 496 1.90(1-46-2:47) 316 190 277 (2:05-3-75)
Odds ratios adjusted for age, sex, smoking status, and geographic region.
Table 5: 0dds ratios for combined effect of general stress and depression or locus of control on risk of acute myocardial infarction
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cardiovascular ~ events.* Because INTERHEART
intended to recruit a large number of cases and controls
from 52 countries, our questionnaires had to be simple
and brief. The fact that such simple questions are
informative across such diverse settings is a particular
strength of our study.

Levels of stress, depression, and locus of control
reported by INTERHEART controls varied substantially
across regions. The differences in rates of these factors
could be attributable to variations in interpretation of the
questions in different cultures and the extent of social
desirability with respect to responses, but this difference
would not be expected to affect the comparisons between
cases and controls, because both groups of participants
were recruited within the same centre in every country.
The validity of our conclusions is supported by the
excess risk associated with most of the measures we
used, and it is consistent in various regions. The odds
ratios in various subgroups are essentially in the same
direction, and the CIs generally overlap the overall odds
ratio for every construct examined. Although we cannot
exclude that self-reported stress might be subject to
biases by cases spuriously reporting stress more often
than controls, this is less likely to be a problem with
measures such as low locus of control, life events, or
perhaps depression, which are not typically judged to be
associated with stress by lay individuals. The coherence
of the results across both types of questions increases
the plausibility of our findings, and the consistency
across various geographic regions adds robustness and
internal replication. Although quantification of any
potential biases is difficult because of the case-control
design we used, the similarity of our overall findings
with those from several cohort studies is reassuring.

The present study has two additional potential
limitations. First, we did not enrol patients who died
before they could be interviewed. However, a separate
analysis of the 435 patients who died in INTERHEART
showed the same relation with stress as the total
population of patients with acute myocardial infarction.
Second, the experience of the acute myocardial
infarction could theoretically alter a patient’s perceptions
about recent stress and mood. Even so, previous studies
have shown that although perception of risk factor status
may change, confirmatory search after the discovery of
disease only moderately influences the recollection of
symptoms in the month preceding disease.® A
retrospective design has the advantage of assessing
stress during the recent past, whereas longitudinal
studies can underestimate the effects of a past period of
intense stress owing to the long interval between an
interview and the occurrence of an event, nor can they
explore the relation of stress in the period just before the
myocardial infarction. Also, true levels of stress might
vary over time in the same individual. In 292 individuals,
repeat measures obtained at an interval of greater than a
year indicated a moderate correlation of 0-5 (compared
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with, for example, 0-7 for apolipoprotein B and 0-9 for
smoking). This finding suggests that the effect of an
analysis adjusting for variability (eg, regression-dilution
bias) could indicate an even stronger relation than that
described in the present article. However, adjustment
for regression-dilution bias simultaneously across
multiple variables is complex, and we are not aware of
any study that has done that.

Not all prospective studies have reported a significant
relation between psychological stress and ischaemic
heart disease.®?' The lack of an association could be
attributable to low power because of few events” in
several studies and potential waning of an effect when
events arise after measurement of stress.”* Residual
confounding of low socioeconomic status has been
proposed as a potential explanation.® However, in
INTERHEART, all associations recorded Dbetween
psychosocial stress factors and myocardial infarction
were unchanged after adjustment for income and
education.

The mechanism by which psychosocial factors
increase the risk of myocardial infarction is complex. In
experimental studies, worsened coronary athero-
sclerosis” and endothelial dysfunction® happen in
response to social disruption. Several studies have
shown links between psychosocial variables and vascular
function,”* inflammation,* increased blood clotting,
and decreased fibrinolysis.””* The exact
pathophysiological nature of the influence of
psychosocial factors remains to be determined, as does
the temporal sequence of events.

In conclusion, our study indicates that psychosocial
stressors are related to increased risk of acute
myocardial infarction. For severe global stress, the size
of the effect was less than that for smoking but
comparable with hypertension and abdominal obesity.'
Our study is unique in having evaluated simultaneously
multiple elements of stress, in inclusion of perception of
stress and life events, and in objective constructs such as
locus of control. In view of the large number of
participants and inclusion of multiple populations and
ethnic groups, we have shown that the effects of stress
on acute myocardial infarction are similar in men and
women, in people of various ages, and in all geographic
regions of the world that we studied. The PAR for each
of the measures ranged from 8% to 16%, and collectively
adds up to 33% for all variables. If this effect is truly
causal, the importance of psychosocial factors is much
more important than commonly recognised, and might
contribute to a substantial proportion of acute
myocardial infarction.
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Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART

study): case-control study

Salim Yusuf, Steven Hawken, Stephanie Ounpuu, Tony Dans, Alvaro Avezum, Fernando Lanas, Matthew McQueen, Andrzej Budaj, Prem Pais,
John Varigos, Liu Lisheng, on behalf of the INTERHEART Study Investigators*

Summary

Background Although more than 80% of the global burden of cardiovascular disease occurs in low-income and
middle-income countries, knowledge of the importance of risk factors is largely derived from developed countries.
Therefore, the effect of such factors on risk of coronary heart disease in most regions of the world is unknown.

Methods We established a standardised case-control study of acute myocardial infarction in 52 countries,
representing every inhabited continent. 15152 cases and 14820 controls were enrolled. The relation of smoking,
history of hypertension or diabetes, waist/hip ratio, dietary patterns, physical activity, consumption of alcohol, blood
apolipoproteins (Apo), and psychosocial factors to myocardial infarction are reported here. Odds ratios and their
99% CIs for the association of risk factors to myocardial infarction and their population attributable risks (PAR) were

calculated.

Findings Smoking (odds ratio 2-87 for current vs never, PAR 35-7% for current and former vs never), raised
ApoB/ApoA1 ratio (3-25 for top vs lowest quintile, PAR 49-2% for top four quintiles vs lowest quintile), history of
hypertension (1-91, PAR 17-9%), diabetes (2-37, PAR 9-9%), abdominal obesity (1-12 for top vs lowest tertile and
1-62 for middle vs lowest tertile, PAR 20-1% for top two tertiles vs lowest tertile), psychosocial factors (2-67, PAR
32-5%), daily consumption of fruits and vegetables (0-70, PAR 13- 7% for lack of daily consumption), regular alcohol
consumption (0-91, PAR 6-7%), and regular physical activity (0-86, PAR 12-2%), were all significantly related to
acute myocardial infarction (p<0-0001 for all risk factors and p=0- 03 for alcohol). These associations were noted in
men and women, old and young, and in all regions of the world. Collectively, these nine risk factors accounted for

90% of the PAR in men and 94% in women.

Interpretation Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption
of fruits, vegetables, and alcohol, and regular physical activity account for most of the risk of myocardial infarction
worldwide in both sexes and at all ages in all regions. This finding suggests that approaches to prevention can be based
on similar principles worldwide and have the potential to prevent most premature cases of myocardial infarction.

Introduction

Worldwide, cardiovascular disease is estimated to be the
leading cause of death and loss of disability-adjusted life
years.! Although age-adjusted cardiovascular death rates
have declined in several developed countries in past
decades, rates of cardiovascular disease have risen
greatly in low-income and middle-income countries,"?
with about 80% of the burden now occurring in these
countries. Effective prevention needs a global strategy
based on knowledge of the importance of risk factors for
cardiovascular disease in different geographic regions
and among various ethnic groups.

Current knowledge about prevention of coronary heart
disease and cardiovascular disease is mainly derived from
studies done in populations of European origin.?
Researchers are unsure to what extent these findings
apply worldwide. Some data suggest that risk factors for
coronary heart disease vary between populations—eg,
lipids are not associated with this disorder in south
Asians,’ and increases in blood pressure might be more
important in Chinese people.* Even if the association of a
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risk factor with coronary heart disease is similar across
populations, prevalence of this factor might vary,
resulting in different population attributable risks
(PAR)—eg, serum cholesterol might be lower in Chinese
populations.* On the other hand, these apparent
variations between ethnic populations could be
attributable to differences between studies in their design
and analysis, information obtained, and small sample
sizes.

To clarify whether the effects of risk factors vary in
different countries or ethnic groups, a large study
undertaken in many countries—representing different
regions and ethnic groups and using standardised
methods—is needed, with the aim to investigate the
relation between risk factors and coronary heart
disease. Such a study could also estimate the
importance of known risk factors on the PAR for acute
myocardial infarction. This aim, however, needs either
very large cohort trials or case-control studies with
many events—eg, several thousands of cases of
myocardial infarction in whom all (or most) currently
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known risk factors are measured. We judged the latter
most practical.

INTERHEART is a large, international, standardised,
case-control study, designed as an initial step to assess
the importance of risk factors for coronary heart disease
worldwide (slides available at http://www.phri.ca/
interheart).” We aimed to include about 15000 cases
and a similar number of controls from 52 countries,
representing all inhabited continents. Specific
objectives are to determine the strength of association
between various risk factors and acute myocardial
infarction in the overall study population and to
ascertain if this association varies by geographic region,
ethnic origin, sex, or age. A key secondary objective is to
estimate the PAR for risk factors and their
combinations in the overall population and in various
subgroups. This report focuses on the association of
nine easily measured protective or risk factors

(smoking, lipids, self-reported hypertension or
diabetes, obesity, diet, physical activity, alcohol
consumption, and psychosocial factors) to first

myocardial infarction.

Methods

Participants

Study participants were recruited from 262 centres from
52 countries in Asia, Europe, the Middle East, Africa,
Australia, North America, and South America (web-
table 1; http://image.thelancet.com/extras/04art8001web
tablel.pdf). The national coordinator selected centres
within every country on the basis of feasibility. To identify
first cases of acute myocardial infarction, all patients
(irrespective of age) admitted to the coronary care unit or
equivalent cardiology ward, presenting within 24 h of
symptom onset, were screened. Cases were eligible if they
had characteristic symptoms plus electrocardiogram
changes indicative of a new myocardial infarction
(webappendix 1; http://image.thelancet.com/extras/
04art8001webappendix1.pdf).

At least one age-matched (up to 5 years older or
younger) and sex-matched control was recruited per
case, using specific criteria. Exclusion criteria for
controls were identical to those described for cases, with
the additional criterion that controls had no previous
diagnosis of heart disease or history of exertional chest
pain. The overall median interval from recruitment of
cases to inclusion of controls was 1-5 months. Hospital-
based controls (58%) were individuals who had a wide
range of disorders unrelated to known or potential risk
factors for acute myocardial infarction and were
admitted to the same hospital as the matching case.
Community-based controls (36%) were attendants or
relatives of a patient from a non-cardiac ward or an
unrelated (not first-degree relative) attendant of a cardiac
patient. In the remaining controls, 3% were from an
undocumented source and 3% were recruited through
the WHO MONICA study.®

Procedures

Structured questionnaires were administered and
physical examinations were undertaken in the same
manner in cases and controls. Information about
demographic factors, socioeconomic status (education,
income), lifestyle (smoking, leisure time, physical activity,
and dietary patterns), personal and family history of
cardiovascular disease, and risk factors (hypertension,
diabetes mellitus) was obtained. Psychosocial factors
(depression, locus of control, perceived stress, and life
events) were systematically recorded and integrated into
one score: details are provided in the accompanying
paper.” Height, weight, waist and hip circumferences, and
heart rate were determined by a standardised protocol.
Waist and hip circumferences were measured with a non-
stretchable standard tape measure: waist measurements
were obtained over the unclothed abdomen at the
narrowest point between the costal margin and iliac crest,
and hip circumferences over light clothing at the level of
the widest diameter around the buttocks. Although blood
pressure at the time of examination was recorded in both
cases and controls, the levels in cases would be
systematically affected by the myocardial infarction and
treatments—eg, B blockers, nitrates, and angiotensin-
converting-enzyme inhibitors—that could lower blood
pressure. Therefore, only self-reported history of
hypertension is used in the analysis.

Non-fasting blood samples (20 mL) were drawn from
every individual and centrifuged within 2 h of
admission, separated into six equal volumes, and
frozen immediately at —20°C or —=70°C after processing.
Centres were instructed to draw blood from cases
within 24 h of symptom onset. However, because of
delays in patient presentation, especially in some low-
income countries, blood samples could only be
obtained within 24 h in two-thirds of cases. Samples
were shipped in nitrogen vapour tanks by courier from
every site to a blood storage site, where they were stored
at -160°C in liquid nitrogen (Hamilton, Canada) or at
-70°C (India and China). Blood samples from all
countries other than China were analysed in Hamilton
for total cholesterol, HDL cholesterol, and
apolipoproteins B (ApoB) and Al (ApoA1l).

Immunoturbidimetric assays were used to measure
apolipoprotein  concentrations  (Roche/Hitachi 917
analyser with Tina-quant ApoB version 2 and ApoAl
version 2 kits; Roche Diagnostics, Mannheim, Germany).
The ApoB method was standardised against the IFCC
SP3-07 reference standard® and the ApoAl method
against the IFCC SP1-01 reference preparation.” The
same measurement kits and a Roche/Hitachi 911
analyser were used in Beijing, China. Both laboratories
measured the same lot numbers of Precinorm and
Precipath controls (Roche Diagnostics) in every run, and
in every patient sample analysis run in China, two study
patients and two serum reference pool samples (pool A
and B) were measured that had previously been analysed
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in the central core laboratory in Canada. Because
apolipoprotein concentrations are not affected by the
fasting status of the individual (unlike calculated LDL),
we used the ApoB/ApoAl ratio as an index of abnormal
lipids in the current analysis.”® Moreover, this ratio was
predictive of myocardial infarction in subsets of patients
(<12 h, 12-24 h, and >24 h after symptoms) in the
present study (data not shown). Detailed information on
lipoprotein fractions will be reported separately.

All data were transferred to the Population Health
Research Institute, McMaster University, and Hamilton
Health Sciences, Canada, where quality-control checks
and statistical analyses were done. Data on smoking
were missing in 1-1% of participants, hypertension in
0-6%, diabetes in 0-7%, psychosocial variables in 11%,
physical activity in 1-1%, dietin 2-1%, and waist and hip
measurements in 3-5%. Blood samples were available in
21508 (79%) of 27 098 cases and controls.

INTERHEART was approved by appropriate
regulatory and ethics committees in all participating
countries and centres. All participants provided
informed consent before taking part in the study.

We defined current smokers as individuals who smoked
any tobacco in the previous 12 months and included those
who had quit within the past year. Former smokers were
defined as those who had quit more than a year earlier.
For waist/hip ratio, tertiles were calculated separately for
men and women based on the overall control data. The
cutoffs used were 0-90 and 0-95 in men and 0-83 and
0-90 in women, to divide participants into thirds. Cutoffs
for ApoB/ApoAl ratios (deciles and quintiles) were
derived from all controls (men and women). Region-
specific cutoffs did not alter the results. Individuals were
judged to be physically active if they were regularly
involved in moderate (walking, cycling, or gardening) or
strenuous exercise (jogging, football, and vigorous
swimming) for 4 h or more a week. Regular alcohol use
was defined as consumption three or more times a week.
The combined psychosocial index was devised with a
combination of the parameter estimates from the
completely adjusted multivariate logistic regression
model. The score was based on a combination of
depression versus none, stress at work or at home (general
stress variable) versus none, moderate or severe financial
stress versus minimal or none, one or more life events
versus none, and a locus of control score in the lower three
quartiles versus the top quartile of the distribution.

Statistical analysis

Simple associations were assessed with frequency tables
and Pearson’s x* tests for two independent proportions.
For comparison of prevalence across distinct
subgroups—eg, by region, country, or ethnic group—
potential differences in age structure of the populations
were accounted for by direct standardisation of the
frequencies to the overall INTERHEART age
distribution with a five-level age-stratification factor
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(<45, 46-55, 56-65, 66-70, >70)."" Means and medians
were calculated to summarise continuous effects and
were compared by t tests or appropriate non-parametric
tests when distributional assumptions were in doubt.
When data have been categorised by tertiles, quintiles, or
deciles, these were based on the overall control data. For
waist/hip ratio, sex-specific cutoffs were used. For
protective factors (exercise, diet, and alcohol), the PAR is
calculated for the group without the exposure.

The findings presented are for models fitted with
unconditional logistic regression, adjusted for the
matching criteria, for two reasons. First, unmatched
analyses were used because for 14% (1763/12461) of cases
of myocardial infarction and 5% (738/14637) of controls,
perfect matching was not possible. Undertaking a strict
matched analysis would mean relevant loss of information
because of the exclusion of these participants. Moreover,
when data on a risk factor were missing in a case or
control, the entire pair would be excluded from all
analyses. Therefore, we widened the age-matching criteria
and used frequency matching of cases and controls, using
age and sex strata. Second, there was general agreement
for key results among the many methods compared
(conditional logistic regression, mixed models, and
unconditional logistic regression, with adjustment for
matching criteria). Estimated odds ratios and Cls
calculated with the different methods were within 5% of
each other, with a slight attenuation of effect estimates in
the unconditional versus conditional models (webtable 2;
http://image.thelancet.com/extras/04art8001webtable2.
pdf)." Hence, findings presented are adjusted for age, sex,
geographic region, and potential confounders, and should
be interpreted as providing a slight underestimation of
effect sizes for most comparisons.

Adjusted odds ratios for combinations of risk factors can
be derived from their respective model coefficients in the
multivariate logistic model. By summation of model
coefficients and taking the antilog (panel) the combined
effect of combinations of exposures can be estimated.
Estimates of odds ratios and accompanying 99% Cls are
presented for every risk factor and their combinations.
Statistical analyses and graphics were produced
with SAS version 82 (SAS, Cary, NC, USA) and
S-Plus version 6 (Insightful, Seattle, WA, USA). All
statistical tests of hypotheses are two-sided. PARs and
99% Cls were calculated for various risk factors in the
study by a method based on unconditional logistic
regression.” The PARs presented are adjusted for
confounders in a similar manner to the corresponding
logistic regression models for odds ratio estimates and,
where indicated, are stratified by subgroups of interest.
PAR estimates were calculated by the interactive risk
attributable program software (US National Cancer
Institute, 2002).”

For a simple dichotomous exposure and disease, and
no adjustment for confounding, the usual formula for
PAR was used (panel).” PAR adjusted for confounding
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where Pr(E) is probability of exposure to the risk factor and R is the relative risk of the
disease in exposed versus unexposed individuals.
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Where

and 1w Pr

Xis the exposure level, Cis the confounder level, and D is disease status (D=0, disease is
absent; D=1, disease is present).

is also shown in the panel. For variance estimates, the
reader is referred to Benichou and Gail” since the
derivations and formulae are complex. CI calculations
were based on this method using a logit transformation
approach, apart from when PAR estimates were
negative, in which case conventional Wald type CIs
were used.

Role of the funding source

The sponsors of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

Between February, 1999, and March, 2003, 15152 cases
and 14820 controls were enrolled. 1531 cases were
diagnosed as having unstable angina, 260 had insufficient
data, 205 did not have coronary artery disease, and 695
had a previous myocardial infarction. For 74 controls data
were missing and 109 had previous coronary heart
disease. Therefore, 12461 cases and 14637 controls are
included in the analysis. Table 1 shows the distribution of
participants by region and ethnic origin. 9459 cases (76%)
and 10851 controls (74%) were male.

Table 2 shows the median age of presentation of cases.
The overall median age of cases with first acute
myocardial infarction is about 9 years lower in men than
in women in all regions of the world. However, the
proportion of male cases was highest in countries with a
younger age of presentation of acute myocardial
infarction—eg, 85% of cases in south Asia and 86% in the
Middle East were male compared with 74% in western
Europe, 68% in central and eastern Europe, and 70% in

Cases (n=12461)  Controls (n=14637)

Geographic region

Western Europe 664 767
Central and eastern Europe 1727 1927
Middle East 1639 1786
Africa 578 789
South Asia 1732 2204
Chinaand Hong Kong 3030 3056
Southeast Asia and Japan 969 1199
Australia and New Zealand 589 681
South America and Mexico 1237 1888
North America 296 340
Ethnic origin

European 3314 3710
Chinese 3130 3167
South Asian 2171 2573
Other Asian 871 1073
Arab 1306 1479
Latin American 1141 1834
Black African 157 369
Coloured African 311 339
Other 60 93

Table 1: Distribution of study population

China. Among regions, striking variations were noted in
the age of first presentation of acute myocardial
infarction, with the youngest patients in south Asia
(median age 53 years) and the Middle East (51 years), and
the oldest patients in western Europe, China, and Hong
Kong (63 years). The highest proportion of cases with first
acute myocardial infarction at age 40 years or younger was
in men from the Middle East (12-6%), Africa (10-9%),
and south Asia (9-7%) and the lowest proportion was in
women from China and Hong Kong (1-2%), South
America (1-0%), and central and eastern Europe (0-9%).

Overall effect of risk factors

Table 3 provides the overall odds ratios for individual risk
factors adjusted for age, sex, smoking status, and region
and by multivariate adjustment for all risk factors. All
risk factors were significantly (p<0-0001) related to acute
myocardial infarction, except alcohol, which had a
weaker association (p=0-03). After multivariate analysis,
current smoking and raised ApoB/ApoAl ratio (top vs
lowest quintile) were the two strongest risk factors,
followed by history of diabetes, hypertension, and
psychosocial factors (table 3). Body-mass index was
related to risk of myocardial infarction, but this relation
was weaker than that of abdominal obesity (waist/hip
ratio), with body-mass index becoming non-significant
with the inclusion of waist/hip ratio in the multivariate
model (data not shown). Before multivariate adjustment,
abdominal obesity (top vs lowest tertile) doubled the risk
of acute myocardial infarction, but the effects were
substantially diminished after adjustment for other risk
factors, especially apolipoproteins. Daily consumption of
fruits or vegetables, moderate or strenuous physical
exercise, and consumption of alcohol three or more
times per week, were protective (table 3).
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Overall Men Women

Number Median age (IQR) % <40 years (n) Number Median age (IQR) % <40 years (n) Number Median age (IQR) % <40 years (n)
Geographic region
Western Europe 664 63 (54-72) 27 (18) 493 61(53-70) 2.8(14) 171 68 (59-76) 23(4)
Central and eastern Europe 1727 62 (52-70) 2:9(51) 1173 59 (50-68) 3-9(46) 554 68 (59-74) 0-9(5)
North America 296 59 (50-71) 40(12) 210 58 (49-68) 33() 86 64 (52-75) 5-8(5)
South America and Mexico 1237 60 (51-70) 3-4(42) 926 59 (50-68) 42 (39) 311 65 (56-73) 1.0(3)
Australia and New Zealand 589 60 (51-69) 5-3(31) 464 58 (50-67) 56 (26) 125 66 (59-74) 4.0 (5)
Middle East 1639 51(45-59) 11-2(184) 1410 50 (44-57) 12:6(177) 229 57 (50-65) 31(7)
Africa 578 54 (47-62) 97 (56) 385 52 (46-61) 109 (42) 193 56(49-65) 7:3 (14)
South Asia 1732 53 (46-61) 89 (54) 1480 52 (45-60) 97 (143) 252 60 (50-66) 4-4(11)
China and Hong Kong 3030 63 (53-70) 4.5(135) 2131 60 (50-68) 5-8(124) 899 67 (62-72) 12(11)
Southeast Asia and Japan 969 57 (49-65) 7-0(68) 787 55 (47-64) 8-3(65) 182 63 (56-68) 1.7(3)
Ethnic origin
European 3314 62 (52-71) 3-2(107) 2371 59 (51-69) 3-8(89) 943 68 (58-75) 1.9 (18)
Chinese 3130 63 (53-70) 4-4(139) 2217 60 (50-68) 5.8(128) 913 67 (61-72) 1.2 (11)
South Asian 2171 52 (45-60) 106 (231) 1889 50 (45-60) 117 (220) 282 60(51-66) 3.9(11)
Other Asian 871 57 (48-65) 7-0 (61) 705 55 (47-64) 8.2 (58) 166 63 (56-68) 1.8(3)
Arab 1306 53 (46-60) 9-0(118) 1083 52 (45-59) 10-3(111) 223 57 (50-65) 31(7)
Latin American 1141 60 (51-69) 37 (42) 854 58 (50-67) 45 (38) 287 64 (55-72) 14(4)
Black African 157 52 (46-61) 140(22) 98 52 (46-59) 174(17) 59 54 (48-67) 85(5)
Coloured African 311 54 (47-63) 87(27) 196 52 (46-62) 9.7 (19) 115 58 (49-65) 7:0(8)
Other 60 57 (48-64) 67(4) 46 53(48-62) 6-5(3) 14 63 (59-73) 71(1)
Overall 12461 58 (49-67) 6:0(751) 9459 56 (48-65) 7-2 (683) 3002 65 (56-72) 2:3(68)

Table 2: Median age (years) of presentation of cases

A strong and graded relation was noted between
numbers smoked and risk of myocardial infarction, with
the risk increasing at every increment, so that individuals
smoking greater than 40 cigarettes per day had an odds
ratio of 9-16 (99% CI 6-18-13.58; figure 1). The
ApoB/ApoA1 ratio also showed a graded relation with
myocardial infarction risk, with no evidence of a threshold,
with an odds ratio of 4-73 (99% CI 3-93-5-69) for the top
versus the lowest decile of ApoB/ApoAl ratio (figure 1).

Cumulative effect of risk factors

Figure 2 shows the effect of multiple risk factors on
increased risk of myocardial infarction. Together, current
smoking, hypertension, and diabetes increased the odds
ratio for acute myocardial infarction to 13-01 (99% CI
10-69-15-83) compared to those without these risk
factors, and they accounted for 53% of the PAR of acute
myocardial infarction. Addition of ApoB/ApoAl ratio (top
vs lowest quintile) increased the odds ratio to

Prevalence

Controls (%) Cases (%)

Odds ratio (99% Cl) adjusted for age,
sex, and smoking (OR 1)

PAR (99% CI)
for all other risk factors (OR 2)

0dds ratio (99% Cl) adjusted additionally

PAR 2 (99% CI)

Risk factor

Current smoking* 2676 45-17 2:95(2-72-3-20)
Current and former smoking* 4812 6519 2:27 (2:11-2-44)
Diabetes 7-52 1845 308 (2:77-3-42)
Hypertension 2191 39-02 2-48(2-30-2-68)
Abdominal obesity (2 vs 1)t 33:40 30-21 1-36 (1-24-1-48)
Abdominal obesity (3 vs 1)t 3332 4631 2-24(2-06-2-45)
All psychosocialf - - 2.51(2-15-2-93)
Vegetables and fruit daily* 4236 35.79 0-70 (0-64-0-77)
Exercise® 19.28 1427 0-72 (0-65-0-79)
Alcohol intake* 24-45 24-01 0-79 (0-73-0-86)
ApoB/ApoAL ratio (2 vs 1)§ 19.99 14-26 1-47 (1-28-1-68)
ApoB/ApoA1 ratio (3 vs 1)§ 20-02 18-05 2-00(1-74-2-29)
ApoB/ApoAL ratio (4 vs 1)§ 19-99 2422 2.72(2-38-3-10)
ApoB/ApoAL ratio (5 vs 1)§ 20-00 33-49 3-87(3-:39-4-42)

- 2-87 (2:58-3-19)
36-4% (33-9-390) 2:04 (1-86-2:25)
12:3% (11-2-13-5) 2.37(2:07-271)
23:4% (21:7-25-1) 191 (1-74-2-10)
1.12 (1.01-1-25)
1-62 (1-45-1-80)
2.67(2:21-322)
0-70 (0-62-0-79)
0-86 (0-76-0-97)
0-91 (0-82-1-02)
1-42 (1-22-165)

- 1-84 (1-58-2-13)

- 2:41(2:09-279)
54-1% (49-6-58-6) 3-25(2:81-3.76)

33.7% (30-2-37-4
28.8% (22:6-35-8
12:9% (10-0-16-6
25.5% (20-1-31-8
13-9% (9:3-20-2)

)
)
)
)

35:7% (32:5-39-1)
9:9% (8-5-11-5)
17-9% (15:7-20-4)

20-1% (15:3-26-0)
32:5% (25-1-40-8)
13:7% (9-9-18-6)
122% (5-5-25-1)
6-7% (2:0-20-2)

492% (43-8-54-5)

All above risk factors combined€] - - 129:20 (90-24-184-99) 90-4% (88-1-92-4) 129-20 (90-24-184-99) 90-4% (88-1-92-4)

The median waist /hip ratio was 0-93 in cases and 0-91 in controls (p<0-0001), and the median ApoB/ApoA1 ratio was 0-85 in cases and 0-80 in controls (p<0-0001). Percentage of controls with four or five factors positive is
22-2% compared with 29-2% in cases. *PARs for smoking, abdominal obesity, and ApoB/ApoAT1 ratio are based on a comparison of all smokers vs never, top two tertiles vs lowest tertile, and top four quintiles vs lowest quintile.
For protective factors (diet, exercise, and alcohol), PARs are provided for the group without these factors. Top two tertiles vs lowest tertile. +A model-dependent index combining positive exposure to depression, perceived
stress at home or work (general stress), low locus of control, and major life events, all referenced against non-exposure for all five factors. §Second, third, fourth, or fifth quintiles vs lowest quintile. The model is saturated, so
adjusted and unadjusted estimates are identical for all risk factors. The odds ratio of 129-20 is derived from combining all risk factors together, including current and former smoking vs never smoking, top two tertiles vs lowest
tertile of abdominal obesity, and top four quintiles vs lowest quintile of ApoB/ApoA1. If, however, the model includes only current smoking vs never smoking, the top vs lowest tertile for abdominal obesity, and the top vs lowest
quintile for ApoB/ApoA1, the odds ratio for the combined risk factors increases to 333-7 (99% Cl 230-2-483-9).

Table 3: Risk of acute myocardial infarction associated with risk factors in the overall population
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ApoB/A1 ratio (deciles)
Number of controls 1210 1206 1208 1207 1210 1209 1207 1208 1208 1209
Number of cases 435 496 610 720 790 893 1063 1196 1366 1757
Median 0-43 0-53 060 066 072 078 085 0-93 1.04 1.28

Figure 1: Odds of myocardial infarction according to number of cigarettes smoked and ApoB/ApoA1 ratio
Note the doubling scale on the y axis for both figures.
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42-3 (33-2-54-0), and the PAR for these four risk factors
together (top four quintiles of ApoB/ApoA1 ratio vs lowest
quintile) was 75-8% (99% CI 72-7-78-6). Addition of
abdominal obesity (top two tertiles vs lowest tertile)
further increased the PAR to 80-2% (77-5-82-7).

Figure 3 shows the effects of multiple risk factors on
reduced risk of acute myocardial infarction associated
with healthy lifestyles. Daily consumption of fruit and
vegetables and regular physical activity conferred an
odds ratio of 0-60 (99% CI 0-51-0-71). Further, if an
individual avoided smoking, the odds ratio would be
0-21 (0-17-0-25; figure 3), suggesting that
modification of these aspects of lifestyle could
potentially reduce the risk of an acute myocardial
infarction by more than three-quarters compared with a
smoker with a poor lifestyle.

Incorporation of all nine independent risk factors
(current or former smoking, history of diabetes or

hypertension, abdominal obesity, combined psycho-
social stressors, irregular consumption of fruits and
vegetables, no alcohol intake, avoidance of any regular
exercise, and raised plasma lipids) indicates an odds
ratio of 129-20 (99% CI 90-24-184-99; table 3),
compared with not having any of these risk factors.
Substituting the odds ratios for current smoking, the
extremes of abdominal obesity (top vs lowest tertile) and
ApoB/ApoAl ratio (top vs lowest quintile) increases the
combined effect of all nine risk factors to 333-7 (99% CI
230-2-483-9; figure 2). This represents a PAR of 90-4%
(99% CI 88-1-92-4), suggesting that these risk factors
account for most of the risk of acute myocardial
infarction in our study population. In view of the overlap
in the effect of the nine risk factors, most of the PAR
could be accounted for by a combination of various risk
factors, as long as they included smoking and the
ApoB/ApoAl ratio (PAR for their combination is 66-8%
[99% CI 62-8-70-6]). The estimate of the combined
effect of all nine risk factors is derived from a model,
since very few individuals had zero risk factors or all
nine risk factors. However, confidence that the majority
of risk is indeed accounted for by these risk factors is
lent support by the fact that of the 18708 individuals
with complete data on all risk factors, 43 controls and
24 cases had no risk factors and 49 cases and 11 controls
had eight or more. Also, just five risk factors (smoking,
lipids, hypertension, diabetes, and obesity), which a
large proportion of individuals had, accounted for about
80% of the PAR.

Risk in men and women

Figure 4 presents odds ratios and PARs for risk of acute
myocardial infarction in men and women. Similar odds
ratios were recorded in women and men for the
association of acute myocardial infarction with smoking,
raised lipids, abdominal obesity, composite of
psychosocial variables, and vegetable and fruit
consumption. However, the increased risk associated
with hypertension and diabetes, and the protective effect
of exercise and alcohol, seemed to be greater in women
then in men (figure 4).

Table 4 also shows PARs by sex for the various risk
factors, adjusted for age and region only and the fully
adjusted model. In men, smoking was associated with
42-7% of the PAR for acute myocardial infarction
compared with 14-8% in women in the fully adjusted
model. Abnormal lipids had the highest PAR in both
men (49-5%) and women (47-1%), with high
contributions from psychosocial risk factors (28-8% vs
45-2%) and abdominal obesity (19-7% vs 18-7%).
Hypertension contributed to PAR in women to a greater
extent (29-0%) compared with men (14-9%), partly
because of a higher prevalence of hypertension in
women who were about a decade older. Collectively, all
nine risk factors accounted for 90% of the PAR in men
and 94% in women (table 4).
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Risk by age

Smoking, adverse lipid profile, hypertension, and
diabetes had a greater relative effect on risk of acute
myocardial infarction in younger than older individuals
(table 5). Overall, abnormal lipids was the most
important risk factor with respect to PAR in both young
and old individuals (table 5). Collectively, the nine risk
factors accounted for a significantly greater (p<0-0001)
PAR in younger than older individuals; these patterns
were consistent in males and females.

Regional and ethnic variations in importance of risk
factors

When the odds ratio (adjusted for age, sex, smoking,
and geographic region) for association of acute
myocardial infarction with a risk factor is around 2 or
more, eg, for smoking, lipids, hypertension, diabetes,
abdominal obesity, and the combined psychosocial
index, subgroup analyses are likely to be fairly robust.
We recorded a clear, significant, and consistent excess
risk of acute myocardial infarction associated with
these risk factors in most regions of the world and in
every ethnic group (figures 5-10). By contrast, when
odds ratios were weaker (0-70-1-50; alcohol
consumption, exercise, or diet), greater variability was
noted across regions (data not shown). This apparent
variability could be attributable to chance, because
subgroup analyses are likely to be less reliable when
smaller overall differences are subdivided across
multiple subsets of the populations. Similar results
were noted for analyses across various subgroups
defined by ethnic origin, with consistent and clear
excess risks being reported for tobacco use, abnormal
lipids, history of hypertension, diabetes, and
abdominal obesity (data not shown).

Population attributable risk by geographic region

Table 4 also presents overall PARs and values by sex
across different geographic regions. In all regions, the
nine risk factors account for between three-quarters
and virtually all the PAR for acute myocardial
infarction. The relative importance of every risk factor
varied, and was largely related to its prevalence.
However, raised lipids, smoking, and psychosocial
factors were the most important risk factors in all
regions in the world. It is noteworthy that in western
Europe, North America, and Australia and New
Zealand (representing high-income countries) and
southeast Asia (mostly middle-income countries),
abdominal obesity was associated with a PAR greater
than that associated with smoking. A similar pattern
was seen for Africa, but most of our data are drawn
from South Africa, which is a middle-income country.
However, obesity was less important in other parts of
the world, where it is less prevalent. For example,
obesity accounted for only 5-5% of the PAR in China
compared with 35-8% for smoking (where 41% of
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Figure 2: Risk of acute myocardial infarction associated with exposure to multiple risk factors

Smk=smoking. DM=diabetes mellitus. HTN=hypertension. Obes=abdominal obesity. PS=psychosocial. RF=risk

factors. Note the doubling scale on the y axis. The odds ratios are based on current vs never smoking, top vs lowest
tertile for abdominal obesity, and top vs lowest quintile for ApoB/ApoAL. If these three are substituted by current
and former smoking, top two tertiles for abdominal obesity and top four quintiles for ApoB/ApoA1, then the odds

ratio for the combined risk factor is 129-20 (99% Cl 90-24-184-99).

male and 4% of female controls smoked). Subdividing
the population by ethnic origin, these nine risk factors
accounted for a very high proportion of the PAR in
every ethnic group (Europeans, 86%; Chinese, 90%;
south Asians, 92%; black Africans, 92%; Arabs, 93%;
and Latin Americans, 90%).

035 070 0-86 091 0-24 0-21 0-19
(031-039) (0-62-0-79) (0:76-097)  (0-82-1.02)  (0-21-0-29)  (0-17-0-25)  (0-15-0-24)
1.0 * *
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Risk factor (adjusted for all others)

Figure 3: Reduced risk of acute myocardial infarction associated with various risk factors

Smk=smoking. Fr/vg=fruits and vegetables. Exer=exercise. Alc=alcohol. Note the doubling scale on the y axis. Odds

ratios are adjusted for all risk factors.
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Risk factor Sex Control (%) Case (%) Odds ratio (99% Cl)  PAR (99% Cl)
Current smoking F 93 20-1 2-86 (2-:36-3-48) 15-8% (12:9-19-3) .

M 330 531 3-05(2:78-333) 44:0% (40-9-47-2) -
Diabetes F 79 255 426 (3:51-518) 19-1% (16-8-21.7) .

M 74 16-2 2:67 (2:36-3.02) 10-1% (8:9-11-4) -
Hypertension ~ F 283 53-0 2:95(2:57-3-39) 35-8% (32:1-39:6) -

M 19-7 346 2:32(2:12-2:53) 19-5% (17-7-21-5) »
Abdominal F 333 456 226 (1-90-2-68) 35-9% (28-9-43-6) —-—
obesity M 333 465 2:24(2:03-2+47) 32:1% (28:0-36-5) »
Psychosocial F - - 349 (2:41-5-04) 40-0% (28-6-52-6) — m
index M - - 2.58(2-11-3-14) 25:3% (18-2-34-0) -
Fruits/veg F 503 394 0-58(0-48-0-71) 17-8% (12:9-24-1) I

M 396 34.7 0-74 (0-66-0-83) 103% (6-9-15-2)
Exercise F 16:5 93 0-48 (0-39-0-59) 37-3% (26-1-50-0) =

M 203 15-8 0-77 (0-69-0-85) 22.9% (16-9-30-2) »
Alcohol F 112 63 0-41(0-32-0-53) 46-9% (34-3-60-0) e m

M 29-1 296 0-88 (0-81-0-96) 10-5% (6-1-17-5) -
ApoB/ApoAl  F 141 270 4-42 (3-43-570) 52.1% (44-0-60-2) -
ratio M 219 355 376(323-438)  538%(483-59-2) -

[ I I I T 1
0-25 05 1 2 4 8 16
Odds ratio (99% Cl)

Figure 4: Association of risk factors with acute myocardial infarction in men and women after adjustment for age, sex, and geographic region
For this and subsequent figures, the odds ratios are plotted on a doubling scale. Prevalence cannot be calculated for psychosocial factors because it is derived from a

model.

Consistency of results

Subgroup analyses with both types of controls (hospital-
based and community-based) showed consistent odds
ratios for current smoking (hospital-based 3-1 vs
community-based 2-8), for the top quintile versus lowest
quintile of lipids (4-2 vs 3-9), for diabetes (2-7 vs 3-4),
for hypertension (2-1 vs 3-0), for abdominal obesity (1-7
vs 1.9), for psychosocial factors (1-6 ws 1-5), for
consumption of fruits (0-78 vs 0-93) and vegetables
(0-78 vs 0-83), for regular physical activity (0-79 vs0-79),
and for alcohol use (0-79 vs 0-86).

583 cases of acute myocardial infarction subsequently
died in hospital. Odds ratios for fatal myocardial
infarction associated with various risk factors were
similar to those overall—smoking (2-1 for fatal
myocardial infarction vs 3-0 overall), diabetes (4-0 vs
3-1), hypertension (2-4 vs 2-5), abdominal obesity (1-5
vs 2-2), and lipids (2-6 vs 3-9).

Family history

Family history of coronary heart disease was associated
with an odds ratio of 1-55 (99% CI 1-44-1.67),
adjusted for age, sex, smoking, and geographic region.
Adjustments for the nine previously described risk
factors slightly reduced the odds ratio to 1-45
(1-31-1-60). The PAR was 12:-0% (99% CI

9:2%-15-1%), which fell to 9-8% (7-6-12-5) after full
adjustment. However, when family history is added to
the information from other nine risk factors, the
overall PAR rose from 90-4% to only 91-4%,
indicating that although family history is an
independent risk factor for myocardial infarction, most
of the associated risk burden can be accounted for
through the other risk factors studied. Family history
seemed to be slightly more important in young (PAR
14-8% [11-7-18-5]) compared with old individuals
(10-4% [8-3-13-0]).

Repeat measures

Repeat measures of risk factors were made in 279 controls
at a median interval of 409 days. The agreement rates for
smoking (Cohen’s kappa'® k=0-94), history of diabetes
(k=0-90), ApoB/ApoAl (intraclass correlation=0-74),
hypertension (k=0-82), depression (k=0-44), abdominal
obesity (intraclass correlation=0-68), regular physical
activity (k=0-56), and consumption of fruits (k=0-66),
vegetables (k=0-52), and alcohol (k=0-52) were high to
moderate. These data suggest that the association of
myocardial infarction with smoking and diabetes is closer
to the real effect, whereas the association of other risk
factors measured with greater variability are probably
underestimates due to regression-dilution bias.”
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Region Lifestyle factors Other risk factors

Smoking (%) Fruitsand Exercise (%) Alcohol (%)  Alllifestyles (%) Hypertension (%) Diabetes (%) Abdominal  All psychosocial (%) Lipids (%) All nine risk

vegetables (%) obesity (%) factors (%)

Men
Western Europe 39-0 133 377 141 69-6 205 128 686 23.7 36-7 920
Central and eastern Europe  40-4 76 -0-4 10-4 489 159 58 317 -0-9 387 719
Middle East 514 5-8 19 -27 50-7 58 131 239 37:2 727 94-8
Africa 452 -4-4 159 241 637 26-8 116 60-4 338 737 979
South Asia 420 16-0 255 -57 581 17-8 105 360 139 60-2 88-4
China 453 15-1 16-6 4-2 637 199 79 49 320 413 88-8
Southeast Asiaand Japan ~ 39-2 85 314 246 696 343 191 579 269 687 937
Australia and New Zealand  46-1 80 20-6 11-2 610 183 56 495 316 487 875
South America 424 71 276 -74 577 281 97 352 36-1 416 86-1
North America 309 22:4 247 66 539 139 61 64-7 637 60-0 100
Overall 1 44-0 10-3 229 105 63-8 195 101 321 253 53-8 89.8*
Overall 2 427 117 93 51 565 149 8.0 19-7 288 49-5 89.8*
Women
West Europe 111 84 383 342 65-2 259 210 50-6 671 479 971
Central and eastern Europe  13-1 128 427 299 65-4 427 15.7 20-0 15.0 268 861
Middle East 81 159 391 59-0 80-3 301 303 389 774 633 99-4
Africa 27:6 21.0 -379 288 61-2 351 275 546 54-9 74-6 933
South Asia 71 306 45-0 260 59-8 28.9 205 487 292 521 99-3
China 12:5 23:6 335 358 786 27:6 15-0 63 432 483 93-6
Southeast Asiaand Japan  14-8 199 328 695 845 563 292 58.0 270 645 965
Avustralia and New Zealand 407 15-8 336 47-4 80-0 370 11.7 672 17-2 14-9 T
South America 258 59 274 44-1 718 479 222 630 378 593 961
North America 253 128 272 733 869 302 12:4 44-5 327 322 T
Overall 1 15-8 17-8 373 469 750 358 191 359 40-0 521 94-1*
Overall 2 14-8 19-1 271 221 60-6 29:0 161 187 452 471 94-1*
Men and women
West Europe 293 12:4 384 187 67-6 219 15.0 63-4 389 446 939
Central and eastern Europe  30-2 10-2 113 129 49-6 245 91 280 4.9 35.0 72:5
Middle East 45.5 73 4-2 -1.0 476 9:2 155 259 41-6 70-5 95.0
Africa 389 48 10-1 266 634 29-6 167 584 40-0 741 97-4
South Asia 374 183 271 -55 56-6 193 118 377 159 587 89-4
China 359 18.0 20-3 57 623 221 10-0 55 354 43-8 899
Southeast Asiaand Japan ~ 36-2 112 314 279 699 384 210 58.0 267 67-7 937
Australia and New Zealand 44-8 111 23-8 186 66-0 22:6 72 61-3 289 43-4 895
South America 383 66 276 -37 56-6 327 127 45-5 356 476 89-4
North America 261 198 256 255 599 190 80 595 514 505 98-7
Overall 1 364 129 25.5 139 629 234 12-3 337 28-8 54-1 90-4*
Overall 2 357 13.7 122 67 546 179 99 201 325 492 90-4*

PAR estimates in women in some countries are based on small numbers and so they are less reliable . Overall 1= adjusted for age, sex, and smoking, Overall 2=adjusted for all risk factors. An extended version of this table with
99% Cls is shown in webtable 3 (http://image.thelancet.com/extras/04art8001webtable3.pdf). *Saturated model, no difference between adjusted and unadjusted models. TNon-estimatable.

Table 4: PARs associated with nine risk factors in men and women by geographic region

Discussion

Our study shows that nine easily measured and
potentially modifiable risk factors account for an
overwhelmingly large (over 90%) proportion of the risk
of an initial acute myocardial infarction. The effect of
these risk factors is consistent in men and women,
across different geographic regions, and by ethnic
group, making the study applicable worldwide. The
effect of the risk factors is particularly striking in young
men (PAR about 93%) and women (about 96%),
indicating that most premature myocardial infarction is
preventable. Worldwide, the two most important risk
factors are smoking and abnormal lipids. Together they
account for about two-thirds of the PAR of an acute
myocardial infarction. Psychosocial factors, abdominal
obesity, diabetes, and hypertension were the next most
important risk factors in men and women, but their

www.thelancet.com Vol 364 September 11, 2004

relative effect varied in different regions of the world.
The usual measure of obesity (body-mass index) showed
a modest relation with acute myocardial infarction but
was not significant when abdominal obesity was
included in the analysis.

Both smoking and apolipoproteins showed a graded
relation with the odds of a myocardial infarction,
without either a threshold or a plateau in the dose
response. In particular, smoking even five cigarettes
per day increased risk. This finding suggests that there
is no safe level of smoking and that if quitting is not
possible, the risk of myocardial infarction associated
with smoking could be significantly reduced by a
reduction in the numbers smoked. The graded relation
between ApoB/ApoAl ratio across the deciles is
consistent with findings of a Swedish study® and
shows that most populations in the world (at least
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All four lifestyle factors
Hypertension
Diabetes
Abdominal obesity
Psychosocial
High ApoB/ApoA1 ratio
All risk factors other than smoking
All nine risk factors including smoking
Population attributable risks (99% Cl)

0-20 (0-14-0-27)

2:24(1-93-2-60)

2:96 (2:40-3-64)

1-79 (1-52-2-09)

2:87(2:19-377)

435 (3-49-5-42)
101-86 (61-22-169-46)
216-47 (126-67-369-94)

0-201 (0-15-0-27)
172 (1:52-1.95)
2.05* (1.71-245)
1.50 (1-29-1-74)
2:43(1-86-3-18)
250% (2:05-3-05) 416 (319-5-42)
4324*(26:96-6937)  59-06 (32-:25-108-14)
81.99* (50-02-134-40) 129-19 (68-60—243-28)

0-23(0-16-0-33)
1:99 (1-66-2-39)
266 (2-04-3-46)
1-83 (1.52-2-20)
262 (1:91-3-60)

Both sexes Men Women
Young old <55 years >55 years <65 years > 65 years
0Odds ratios for relative effect of risk factors (99% Cl)
Lifestyle factors
Smoking 3-33(2-86-3-87) 2-44* (2:10-2-84) 3-33(2-80-3-95) 2.52(2:15-2-96) 4-49 (3-11-6-47) 214 (1-35-3-39)
Fruit and vegetables 0-69 (0-58-0-81) 0-72 (0-61-0-85) 0-72 (0-59-0.88) 0-77 (0-64-0-93) 0-62 (0-44-0-87) 0-55 (0-38-0-80)
Exercise 0-95 (0-79-1-14) 0-79 (0-66-0-94) 1.02 (0-83-1-25) 0-79 (0-66-0-96) 0-74 (0-49-1-10) 075 (0-46-1-22)
Alcohol 1.00 (0-85-1-17) 0-85 (0-73-1-00) 1.03 (0-87-1-23) 0-86 (0-73-1.01) 0-74(0-41-131) 0-83(0-49-1-42)

0-21(0-15-0.29)
172 (1-49-1-98)
1.93 (1.58-237)
1.54 (1:30-1-83)
245 (1-82-3-29)
2.51(2:00-3-15)
3888 (22.95-65-86)
7625 (44-07-131:93)

0-07 (0-03-0-18)
2.94(2:25-3-85)
353 (2-49-501)
1.58 (1-14-2-20)
392 (2:26-679)
483 (3-19-7:32) 248 (1-60-3-83)
47343 (15834-14155)  67-49 (21-39-212:90)
1100-6§ (342:72-35342)  111:45 (32:59-381-12)

0-16 (0-06-0-41)
1-82(1-39-2:38)
2:59(1-78-378)
1-22 (0-88-1-70)
2:31(1-22-4-39)

Lifestyle factors
Smoking 40-7% (35:9 t0 45-7) 331%(289t037-6)  52:0% (449 to 59-0)
Fruit and vegetables 16-9% (10-8 to 25-3) 11:9% (7-4 to 18-4) 15-7% (8:3t0 27-8)
Exercise 7:5% (0710 46-9) 13-4% (540 29.7) 0-1% (0-0 to 100-0)
Alcohol ~41%(-19-8t011.6)  11.1% (4.7 t023-9) -9-1% (-25-1t0 6.9)
All four lifestyle factors 52.1% (39-5 to 64-4) 54-8% (46-2 to 63-1) 55-8% (42-1to 68-7)

Hypertension
Diabetes
Abdominal obesity
Psychosocial
High ApoB/ApoA-1 ratio
Allrisk factors other than smoking
All nine risk factors including smoking

19-2% (16:0t0 22-8)
12:4% (10-3 to 14-9)
24.8% (172 t0 345)
43.5% (32:2t0 55-6)
58.9% (50-9 to 66-5)
89-4% (84:7 10 92:7)
93-8% (90-9 t0 95-8)

17-0% (14-0 to 20-5)
8:6% (6-9 to 10-7)
18-1% (12-2 to0 26-0)
25-2% (160 to 37-2)
43-6% (366 to 50-8)
81.7% (76-4t0 86-1)
87-9% (84-1t090-8)

8.7% (6:6 to 11-5)
23:4% (14410 35:7)
39:7% (25:4 0 56-0)
59-7% (48-6 to 70-0)
85-6% (777 t0 91.0)

(
(
(
(-
(
12:8% (9-4t0 17-1)
(
(
(
(
(
93-1% (88:9 t0 95-8)

39:0% (34-0 to 44-1) 20-8% (157 to 269) 8:2% (4-1t0 15.7)
10-1% (5-3t0 18-2) 18-4% (10-0to 31-5) 18-7% (10-0t0 32-1)

12:5% (4-4 to 30-6) 24-6% (6-8t0 59-2) 23-6% (4-3t0 67-8)

10-5% (4-3t023-6) 24-9% (3-3t076-3) 14-6% (0-5 to 84-6)
57-1% (48-4 to 65-4) 63-3% (36-8 to 83-6) 51-5% (21-7 to 80-3)
25:4% (17-1t0 35-8)

7-8% (6-0t0 10-1) 19-3% (15-1t0 24-5) 13-0% (8-9 t0 18-5)

18:3% (119 to 27-0)
23-7% (139 t0 37:4)
45:3% (37-51053-3)
80-8% (74-8t0 85-7)

(
(
(
4
(
157% (127 t0 19-4)
(
(
(
(
(
88-3% (84 41t091-4)

24-9% (12-4t0 43-7)
53-0% (35-4 to 69-9)
56-1% (43-7 t0 67-7)
95-5% (90-0 to 98-0)

(
(
(
(3
(
31:9% (257 to 38:6)
(
(
(
(
(
96:5% (92-0 t0 98-5)

11.8% (21 t0 46-1)

30-6% (106 to 62-1)
36-3% (21-8t0 53-8)
86-4% (70-81094-3)
87-7% (73-1t0 94.9)

*p<0-001 are only provided for the overall comparison. tThese values differ slightly but appear similar because of rounding. ¥Based on combining current and former smokers vs never smokers, top two tertiles vs lowest tertile

for abdominal obesity, and top four quintiles vs lowest quintile for ApoB/ApoAL ratio. If, however, extreme exposures (current vs never, top vs lowest tertile for abdominal obesity, and top vs lowest quintile for ApoB/ApoA1

ratio) were included, the odds ratios for all risk factors for the young group increases to 756-0 and in the old group to 160-8. SUnstable estimate, should be interpreted cautiously.

Table 5: Importance of risk factors in young and old individuals

urban) have lipid abnormalities, which increase the
risk of myocardial infarction. Since ApoB/ApoAl ratio
was the most important risk factor in all geographic
regions in our study, a substantial modification of its
population distribution is important for worldwide

reduction of myocardial infarction. This act will
probably need a concerted effort, including both
population-based strategies to shift the distribution
and treatments targeted at people with the greatest
abnormalities.

Region n Control (%) Case (%) Oddsratio (99% Cl)  PAR (99% Cl)
Overall 26527 479 656  227(2:11-2:44) 36-4% (33-9-39-0) =
W Eur 1403 55.0 733 196 (1-47-2-62) 29-3% (17-8-44-1) - .
CE Eur 3624 542 698 1.92(1-60-2:30) 30-2% (23-0-38-6) _._i
MEC 3301 454 64-5 2:64(2:19-3:19) 45:5% (39-3-51.9) .:_._
Afr 1339 538 701 2:18(1:60-2:96) 38:9% (27-1-52-2) _.:_
S Asia 3706 410 603 243(2:03-2:89) 37-4% (31:6-43-6) -
China/HK 6062 427 622 2:30(2:00-2:65) 35:9% (31-5-40-5) _'-_
SE Asia 2131 571 705 1.96 (1-54-2-49) 36:0% (25:9-47°5) _.é
ANZ 1267 542 774 2:80(2:03-3-86) 44-8% (33-0-57-2) -
SAm 3068 489 69-4  235(1.92-2:87) 38-3% (31-0-461) _"_
N Am 626 646 768  1.82(114-2:88) 26-1% (8-8-56-5) e
0-%5 OI»S 1 IZ All §I3 1I6
Odds ratio (99% Cl)

Figure 5: Risk of acute myocardial infarction associated with current or former smoking, overall and by region after adjustment for age and sex
W Eur=western Europe. CE Eur=central and eastern Europe. MEC=Middle East Crescent. Afr=Africa. S=South. HK=Hong Kong. SE=southeast. ANZ=Australia and New
Zealand. N=North. Am=America.
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Region n Control (%) Case (%) Oddsratio (99% Cl)  PAR (99% ClI) :
Overall 21408 200 335 3-87(3-39-442) 54-1% (49-6-58-6) ‘
W Eur 1047 138 294  3-76(2:10-6:74) 44.6% (23.5-67-8) s
CE Eur 2618 20-3 294 2:20(1-52-3-18) 35-0% (19-2-54-9) = :
MEC 3291 299 496 533 (3-48-8.18) 70-5% (57-8-80-7) E_._
Afe 1037 180 390 7:93(432-1458)  741% (59-7-846) i e
S Asia 2820 277 427 3-81(2-49-5-83) 587% (42.7-731) —-—I
China/HK 5400 73 143 3-43(261-451) 43-8% (36:7-51-2) _..E_
SE Asia 1858 2277 480  622(371-1041)  67-7% (52:0-80-2) L S
ANZ 487 138 268 3.97(1.71-9-22) 43-4% (16.0-75-6) IF
SAm 2644 27-1 406 2.79(1-85-4-23) 47-6% (29-6-66-2) T
NAm 206 124 288 475(134-16:86)  50-5% (18-2-82:4) E =
035 o5 1 > 4 16
Odds ratio (99% Cl)

Figure 6: Risk of acute myocardial infarction associated with ApoB/ApoA1 ratio (top vs lowest quintile), overall and by region after adjustment for age, sex,

and smoking

PAR is for the top four quintiles versus the lowest quintile.

Our data show that risks associated with the major risk
factors (odds ratio of about 2 or greater on univariate
analyses, such as smoking, abnormal lipids,
psychosocial factors, hypertension, diabetes, and
abdominal obesity) were consistently adverse in all
regions of the world and in all ethnic groups. In
particular, the odds ratios for these risk factors were
qualitatively similar (although some quantitative
differences were apparent), despite variations in
prevalence for every risk factor in controls derived from
different subpopulations. However, as expected, the
PAR is affected both by the prevalence of the risk factor
and the odds ratio. We are unaware of any other large
study that has assessed whether risk factors have a
similar or differing effect in many ethnic groups.

Our finding that most risk factors have directionally
similar odds ratios in ethnic groups and countries differs
from inferences reached by comparison of results of
different studies, which used other methods.** Some of
these researchers suggested that the effects of the major
risk factors could vary qualitatively in different regions
and ethnic groups, possibly because of inconsistent
methodologies, differences in criteria used to recruit
participants, variations in information obtained, and a
fairly modest number of events in each study, thereby
leading to imprecise estimates of risk that could have
been exaggerated or diluted by the play of chance. Since
we had more than 800 cases of acute myocardial
infarction within every major ethnic group (other than
black or coloured Africans), our results within most

Region n Control (%) Case (%) Oddsratio(99%Cl)  PAR (99% Cl) ,
Overall 26916 223 386 2:48 (2-30-2:68) 23-4% (21:7-251) é
W Eur 1425 16-4 330 2:22 (1:62-3.05) 21.9% (15-6-30-0) -
CEEur 3636 327 460 2:11(1.76-2:53) 24-5% (19-2-30-6) _._:1
MEC 3404 20-2 259 1.84(1-45-2:33) 9-2% (5-7-14-4) . :
Afr 1355 216 434 334(2-40-4-65) 29:6% (22:8-37-3) : -
S Asia 3881 13-8 311 2-89 (2:31-3-60) 19-3% (15.7-23-4) m
China/HK 6075 211 373 2.41(2:06-2-80) 22.1% (18:7-26-0) _.'_
SE Asia 241 153 468 563(426-7-45)  384%(333-436) | ——
ANZ 1269 22:0 378 1.94 (1-40-2-68) 22.6% (15-6-31-6) R E
SAm 3100 277 493 2:48 (2-03-3-04) 32.7% (27-2-38-8) m
NAm 630 286 388 1.58(1-01-2-47) 19-0% (9-2-35-2) _._E

.

035 05 1 > 4 16
Odds ratio (99% Cl)

Figure 7: Risk of acute myocardial infarction associated with self-reported hypertension, overall and by region after adjustment for age, sex, and smoking
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Region n Control (%) Case (%) Odds ratio (99% Cl) PAR (99% Cl) )
Overall 26903 7:6 183 3-08 (2:77-3-42) 12-3% (11-2-13:5) *
W Eur 1422 42 177 429 (2-61-7-05) 15.0% (11-0-20-1) !
CE Eur 3636 68 138 261 (1-95-3-49) 9-1% (6:6-12-4)  m
MEC 3401 11-6 25-1 2:92 (2-26-3-79) 15-5% (12-2-19-4) _dl_
Afr 1355 80 250 369 (2:38-5.73) 16-7% (11-8-23-1) _:_._
S Asia 3882 10-6 214 2:48(1-93-3-18) 11-8% (8-9-15-5) _._E.
China/HK 6075 2.9 116 507(372-690)  10-0% (8:3-119) C
SE Asia 2140 92 27-4 4-19 (3-01-5-83) 21.0% (16-8-25-9) .E_._
ANZ 1269 48 118 237 (1:34-4-19) 7:2% (3-9-12-8) _._E_
S Am 3093 9.0 202 245 (1-86-3-24) 12:7% (9-4-17-0) o
NAm 630 97 166 1.75 (094-3-29) 8.0% (2.9-20-1) __._i_
| T | E— I |
0-25 05 1 2 4 8 16
Odds ratio (99% Cl)

Figure 8: Risk of acute myocardial infarction associated with self-reported diabetes, overall and by region after adjusting for age, sex, and smoking

ethnic groups are statistically robust. The number of
cases of myocardial infarction in this study within every
region or ethnic group is larger than in most previous
studies, especially in those of non-European origin.

The prevalence of several risk factors varied
substantially, especially when subdivided by sex. For
example, smoking in female controls worldwide has a
prevalence of only 9-25% compared with 33% in male
controls. As a result, despite similar odds ratios in
women and men, the PAR attributable to smoking
varied greatly (16% in women and 44% in men). These
data suggest that the overall approach to prevention of

coronary heart disease could be similar worldwide, but
with varying emphasis in different subgroups (eg, sex
and geographic region) on the basis of the prevalence of
individual risk factors and economic and cultural
factors. The above data also suggest that smoking
cessation is very important in most male populations
worldwide and in women in North and South America,
western Europe, and Australia and New Zealand. By
contrast, quitting smoking is currently less important
for reducing acute myocardial infarction in women in
most other geographic regions. However, if women in
these countries start smoking they are likely to have a

Region n Control (%) Case(%) Oddsratio (99% Cl) PAR (99% Cl) .
Overall 26136 342 47-2 2-24(2-06-2-45) 33:7% (30-2-37-4) i
W Eur 1306 341 625 4-50 (2-98-6-78) 63-4% (51-3-74-1) D
|
CE Eur 3538 410 493 174 (1:39-2:17) 28:0% (18-3-40-3) +E
MEC 3309 451 582 185(143-241)  25:9% (137-435) _|_5_
Afr 1265 388 611  375(244-574)  584%(441-713) [
S Asia 3821 312 44-2 243 (1-93-3-06) 37-7% (28-8-47-4) _E._
China/HK 6018 211 253 132 (1-11-1-58) 5.5% (1-4-19-4) - E
SE Asia 2101 211 444 571(4-13-7-89) 57:9% (49-1-66-2) E —a—
ANZ 1224 39-2 638 4-40 (2-82-6-88) 61-3% (45-6-74-9) E R S
SAm 2959 486 648 241(179-325)  455%(323-59-2) _.._:
NAm 595 313 637 468(2:57-8:50)  59-5% (403-76-2) E - =
I 1 T T T 1
025 0.5 1 2 4 8 16
0Odds ratio (99% Cl)

Figure 9: Risk of acute myocardial infarction associated with abdominal obesity measured as waist/hip ratio (upper tertile vs lowest tertile), overall and by

region after adjusting for age, sex, and smoking
PARs are for top two tertiles vs lowest tertile.
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Region n 0Odds ratio (99%Cl) PAR (99% ClI)
Overall 24767 2.51(2:15-2.93) 28.8% (22:6-35-8)
W Eur 1375 3-92(1.95-7-91) 389% (20-2-61-5)
CE Eur 3473 1-14(0-73-1.78) 4-9% (0-0-96-0)
MEC 2892 2.77 (1.78-4-29) 41-6% (25-2-60-1)
Africa 1259 3-17(1:59-6-33) 40-0% (17-3-67-9)
S Asia 3300 2:15(1:45-317) 15:9% (4-0-46-3)
China/HK 5894 6-00 (4-05-8-89) 35-4% (24-6-47-9)
SE Asia 1921 1.85(1.02-3-37) 26-7% (17-8-38-1)
ANZ 1255 1.99 (1-02-3-87) 28.9% (10-0-59-7)
SAm 2783 2:08(1-29-3-36) 35:6% (17-2-59:5)
N Am 615 416 (1-50-11-53) 51-4% (24-0-78-0)

0dds ratio (99% Cl)

Figure 10: Risk of acute myocardial infarction associated with the composite psychosocial index, overall and by region

substantial increase in rates of acute myocardial
infarction attributable to smoking.

Hypertension and diabetes were associated with a
greater odds ratio and PAR in women compared with
men, but women with these factors were about a decade
older than men. Further, the protective effects of exercise
and alcohol consumption also seemed greater in women
than in men. While the amplified effect of diabetes in
women has been reported before,” we are not aware of
similar data about the other three factors. Thus, even
though significant interactions were noted between these
risk factors and sex for the odds of myocardial infarction, it
would be prudent to seek independent confirmation.

Known risk factors (generally smoking, hypertension,
raised lipids, and diabetes) have sometimes been
claimed to account for only about half the risk of a
myocardial infarction. The origins of this claim are
unclear.” Our analysis, which is based on traditional and
some newly described risk factors, suggests that more
than 90% of the risk of an acute myocardial infarction in
a population can be predicted by the risk factors
included in our study. Findings of several previous
studies—in which fewer risk factors were measured
(most large studies have not included apolipoproteins,
psychosocial factors or abdominal obesity)—lend
support to our observations. Stamler and colleagues®™
studied five US cohorts and categorised individuals on
the basis of the presence of five factors (abnormal
electrocardiogram, diabetes, smoking, cholesterol, and
blood pressure). Those without any of these risk factors
were judged to be in the low-risk category and had an
80-90% lower risk of coronary heart disease in every
cohort compared with the rest of the population. Similar
results were also reported in an analysis of the Géteborg
population, in which individuals with low blood
pressure and a low amount of cholesterol, who were also
non-smokers, had an age-adjusted relative risk of 0-09,
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which was much lower that for than the average
population (relative risk 1-0) in the study.”

The importance of modifying risk factors is lent support
by data from randomised trials—eg, blood-pressure
lowering,” lipid lowering,” dietary modification®*—or
persuasive evidence of causality from observational
studies® (eg, smoking cessation).” Some investigators
have suggested that a pill that combines a statin,
antihypertensive drugs, and aspirin, together with
avoidance of smoking, could potentially reduce the risk of
myocardial infarction by more than 80% to 90%.” These
studies, along with INTERHEART, suggest that one of the
major emphases in research should be to understand why
currently known risk factors develop in some individuals
and populations, and to identify approaches to prevent
their development or reduce them. For example,
understanding the mechanisms by which societal factors
affect development of risk factors (urbanisation, food and
tobacco policies, shifts in occupation from energy
expending jobs to sedentary ones, and urban structure,
etc) could lead to new approaches to prevent development
of risk factors (primordial prevention),* which in turn
could reduce coronary heart disease substantially.

Although the odds ratio for an acute myocardial
infarction in people with a family history was about 1-5,
the PAR rose from 90% with the nine potentially
modifiable risk factors to 91% with the addition of family
history. This finding suggests that a large part of the
effect of family history might be mediated through
known risk factors, which could be affected by both
shared lifestyles and genetic factors rather than through
independent pathways. Therefore, the main challenge in
the next few decades will be a combination of
discovering more effective strategies to substantially
alter or prevent development of known risk factors by
understanding the societal, environmental, and
biological causes of the development of these factors.
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One of the most important risk factors for acute
myocardial infarction in our study was smoking, which
accounts for about 36% of the PAR of acute myocardial
infarction worldwide (and about 44% in men). Regular
consumption of fruits and vegetables was associated
with a 30% relative risk reduction. Thus, eating fruit and
vegetables, taking exercise, and avoiding smoking could
lead to about 80% lower relative risk for myocardial
infarction. Our results are similar to the findings of the
US Nurses Health Study,”® which also indicated that
lifestyle modification could potentially avoid more than
three-quarters of the risks of coronary heart disease and
strokes in women. These conclusions are also lent
support by the results of the Lyon Heart Study,” which
suggested that dietary modification by itself reduced the
risk of coronary heart disease by about half in patients
with coronary disease. Our data suggest that lifestyle
modification is of substantial importance in both men
and women, at all ages, in individuals from all
geographic regions of the world, and in those belonging
to all major ethnic groups. Therefore, smoking
avoidance, increased consumption of fruits and
vegetables, and moderate activity (along with lipid
lowering) should be the cornerstone of prevention of
coronary heart disease in all populations worldwide.

We also recorded an additional protective effect of
moderate alcohol consumption (PAR 7%). The effect
seemed to be surprisingly large in women, in whom
absence of regular alcohol consumption accounted for
about 22% of PAR, but with wide confidence limits
(-4-9 to 60-8). This finding suggests that the best
estimate of PAR attributable to alcohol consumption in
women is probably closer to the overall estimate of 7%.
Promotion of the consumption of moderate alcohol to
prevent myocardial infarction might also not be
acceptable to many populations, for cultural or religious
reasons, and might increase the proportion of heavy
drinkers and thereby enhance the risk of other diseases
such as strokes, some cancers, cirrhosis of the liver, or
injuries. The overall PAR without alcohol included in the
model is 89-7%; adding alcohol increases it by less than
1% because of the substantial overlap in contributions of
other risk factors. Therefore, advice about alcohol use
could be best customised to individuals depending on
their social, cultural, and religious backgrounds and the
overall effect on their health.

Our study has several potential limitations. First, a case-
control design is potentially open to confounding if there
is differential ascertainment of risk factors between cases
and controls. We minimised this factor by using
standardised methods for data collection in both cases
and controls. The inclusion of incident (first) acute
myocardial infarction cases reduces the possibility that
individuals with previous cardiovascular disease might
have substantially altered lifestyles or risk factor levels
before this event. Further, the odds ratios associated with
all major risk factors—eg, smoking, lipids, diabetes, and

hypertension—in INTERHEART is similar to that
reported in other cohort studies in western populations.
We attempted to minimise biases in the selection of
controls by excluding individuals in whom the risk factors
that we were interested in studying were implicated as
being protective or harmful. Reanalysis of our data by the
two types of controls—hospital-based and community-
based—did not alter our results. Our results are
qualitatively similar for most risk factors in all regions of
the world, providing internal replication. Any selection
biases are unlikely to have been similarly prevalent across
a large number of centres in 52 countries. Therefore, we
think that there is little material bias in our results
because of the use of a case-control study design.

Second, whereas some of the risk factors were
ascertained or measured with high accuracy (eg,
smoking), others (eg, history of diabetes or hypertension)
were based on history and therefore ascertained with
some error. The actual blood pressure value after a
myocardial infarction is potentially confounded because
it might have fallen in some patients because of the
infarction itself or as a result of the drugs used in the
management of the acute phase. Similarly, glucose
concentrations rise with acute myocardial infarction
(stress hyperglycaemia) and are therefore not an
indication of earlier levels. We obtained blood samples
for HbA1c but these are yet to be analysed. Therefore, our
approach to diagnosis of hypertension or diabetes might
have led to misclassification in some individuals with
respect to  their  risk-factor  status.  These
misclassifications would tend to underestimate the real
relation between these risk factors and outcomes.
Analysis of our control group data indicates a relation
between the reported prevalence of hypertension in every
centre and measured blood pressure in controls (data not
shown), suggesting that there is some validity in using
self-reports of hypertension as a surrogate for measured
blood pressure. However, the absence of available blood
pressure and glucose values could have underestimated
their importance.

Third, the correlations between repeated measures of
several variables (eg, diet or physical activity) many
months apart is only moderate. Methods to correct for
measurement error and regression dilution bias for one
risk factor have been described;” however, we are not
aware of methods that adjust for several risk factors
simultaneously. However, if correction for regression-
dilution bias could have been made it could further
increase the odds ratios for most risk factors, which in
turn would increase the overall PAR accounted for by the
nine risk factors that we measured. This outcome means
that the nine risk factors measured in this study probably
account for virtually all the PAR for myocardial infarction
in the population included in this study.

Fourth, our data are based on hospital-based patients
with acute myocardial infarction and matched controls
(mainly from urban areas) and are therefore unlikely to
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reflect the population prevalence of risk factors in an
entire country or region. This fact could potentially have
an effect on our estimates of PAR. However, the key to
ensuring internal validity of the study is to recruit cases
and controls from the same population, which has been
our emphasis. Therefore, our estimates of PAR should be
regarded as providing reliable information about the
specific population enrolled into our study. Nevertheless,
when data are available from several countries (eg, for
smoking), the rates in controls in INTERHEART closely
match published reports for similar age-groups and sexes.
As a result, our overall conclusions that the risk factors
measured in this study account for most of the risk of
acute myocardial infarction is probably broadly applicable.
In view of the consistency of our data, the odds ratios from
the present study could be applied to other populations
and their PAR can then be derived by using population-
specific prevalence rates of specific risk factors.

Fifth, although the effects of individual risk factors and
combinations of four or five of them are reasonably
robust, our estimates of the effect of all nine is model-
dependent because very few individuals have eight or
nine risk factors or, conversely, none. However, crude
examination of the extremes of risk-factor distribution,
and the fact that just five risk factors (smoking, lipids,
hypertension, diabetes, and obesity) for which we have a
sizeable number of individuals predicts about 80% of the
PAR, suggests that our model-based estimates are
reasonably valid.

Our study has several strengths. First, the case-control
study has several advantages over other designs,
especially a cohort study. It allows efficient enrolment of
large numbers of cases and hence greater statistical
power, rapid and cost-effective study conduct, and
enhances the ability to recruit a large number of cases
occurring at young ages, in whom disease association
might be stronger. Second, our study included several
risk factors that have previously not been assessed with
conventional risk factors, including apolipoproteins
(ApoB/A1 ratio), which might be the best marker of the
balance of atherogenic and antiatherogenic particles,10
psychosocial factors,7 and measures of abdominal
obesity, all of which have added substantial information
to the other commonly studied risk factors. Third, the
large size of the study provides high power and precision
in estimates both overall and in subgroups. Fourth, the
inclusion of large numbers of individuals from all
regions of the world and multiple ethnic groups makes
our study results broadly applicable.

In conclusion, our study has shown that nine easily
measured risk factors are associated with more than
90% of the risk of an acute myocardial infarction in this
large global case-control study. These results are
consistent across all geographic regions and ethnic
groups of the world, men and women, and young and
old. Although priorities can differ between geographic
regions because of variations in prevalence of risk
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factors and disease and economic circumstances, our
results suggest that approaches to prevention of
coronary artery disease can be based on similar
principles  throughout the world. Therefore,
modification of currently known risk factors has the
potential to prevent most premature cases of myocardial
infarction worldwide.
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The key hypothesis behind advance directives (ADs) proposes that, if an intervention enhances a person’s
right to choose, a dying person will not opt for expensive, life-prolonging medical care and an ethically
acceptable saving of resources will result. In order to assess the acceptability and effectiveness of ADs in
reducing cardiopulmonary resuscitation (CPR) attempts and in-hospital death among terminally ill patients in
a tertiary care hospital in northern Thailand, a non-randomized, controlled intervention study using an
after-only unequivalent control group design was conducted. The majority of the subjects and the surrogates
preferred to employ ADs in expressing their preferences on CPR and there was a high level of agreement
between the subjects and surrogates on the decision. The use of ADs appeared to be effective in reducing futile
CPR attempts and the in-hospital mortality rate among subjects during the index hospitalization. Advance
directives were accepted well in this study setting.

advance directives, cardiopulmonary resuscitation, terminal care, terminally ill patients.

INTRODUCTION

Cardiopulmonary resuscitation (CPR) is one of the most
frequently performed medical interventions. This technique
was originally developed to revive victims of sudden cardiac
or respiratory arrest (Kowenhoven et al., 1960). In many hos-
pitals, it has been attempted on any patient who has cardiop-
ulmonary arrest regardless of the underlying disease. Such
routine application of CPR has contributed to several prob-
lems, including high mortality rates after CPR attempts
(DeBard, 1981; Bedell et al., 1983; McGrath, 1987; Rozen-
baum & Shenkman, 1988; Peberdy et al., 2003), continued
physical suffering and worsening of clinical status (Bedell
etal., 1983), a vegetative state (Rozenbaum & Shenkman,
1988; FitzGerald et al., 1997), high cost (Detsky et al., 1981),
and financial burden (FitzGerald et al., 1997; Desbiens & Wu,
2000; Levenson et al., 2000; Lynn et al., 2000; Somogyi-Zalud
et al., 2000; Whitcomb & Blackman, 2007). The high death
rate following CPR might reflect the fact that CPR is com-
monly performed on patients with terminal illnesses who
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often experience a poor outcome following CPR (Bedell
et al., 1983; Rozenbaum & Shenkman, 1988).

Terminally ill patients usually suffer from the deterioration
of their disease processes, such as severe pain (Lynn et al.,
2000; Roth et al., 2000; Somogyi-Zalud et al., 2000), dyspnea
(Desbiens & Wu, 2000; Levenson et al., 2000; Lynn et al.,
2000), depression (Block, 2000; Levenson et al., 2000; Lynn
et al.,2000), and confusion (Lynn et al., 2000; Somogyi-Zalud
et al., 2000). Following successful CPR, they might go on
living, but their lives could be marred by severe and some-
times intolerable suffering. The inappropriate resuscitation of
patients can result in an increased cost of care with little
tangible medical benefits.

Our previous study of hospital deaths in a tertiary care
hospital reveals that 65.7% of terminally ill patients received
CPR prior to death (Sittisombut et al., 2001). The decision to
perform CPR in this setting was based mainly on the physi-
cians in charge, with minimal input obtained from patients or
their relatives. Several studies indicate that most terminally
ill patients prefer CPR to be limited in the face of unfavor-
able outcomes (Steinbrook ef al., 1986; Covinsky et al.,2000)
and an increased familiarity with CPR usually leads to a
decreased desire for this maneuver (Murphy et al., 1994;
Desbiens & Wu, 2000; Sittisombut et al., 2005). The excessive
use of CPR could be reduced if terminally ill patients

doi: 10.1111/j.1442-2018.2007.00371.x
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are informed well in advance and their preferences regarding
the use of CPR are taken into consideration.

By providing a means for competent persons to guide their
medical care after they have become incompetent, advance
directives (ADs) are regarded as an effective mechanism to
ensure that patients’ wishes about medical treatment at the
end of their life are respected (Crane et al.,2005). However,
although ADs are widely advocated in Western countries,
only a few studies dealing with the use of ADs in Asian
countries have been reported (Low et al., 2000; Miura et al.,
2001; Akabayashi et al.,2003) and ADs have not yet achieved
legal recognition in this region.

Whether it is possible to engage terminally ill patients in
discussing and making decisions on such profound issues as
CPR and terminal care planning remains unknown in Thai-
land. This study was intended to determine whether ADs
were acceptable to terminally ill inpatients in a tertiary care
hospital in northern Thailand and to examine the effective-
ness of ADs in reducing the use of CPR, as well as the
associated in-hospital deaths among these patients.

METHODS

This study employed a quasi-experimental design comparing
the patients allotted to the intervention group with those
in the non-randomized control group. It was conducted after
the research proposal received approval from the institu-
tional review board of the Faculty of Medicine, Chiang Mai
University (CMU).

Patients who were admitted to the medical wards in the
CMU Hospital with at least one of the following five diag-
noses, as determined by the physicians in charge, were eli-
gible for the study: non-small cell lung cancer, stages III or IV
(NSCLC), multi-organ system failure with sepsis, untrau-
matic and non-diabetic coma with Glasgow coma score of 3,
carcinoma of the colon with liver metastasis, and end-stage
liver disease (ESLD). A surrogate, a person who was most
qualified to make decisions on behalf of each patient, also
was recruited. Inclusion was limited to patients and/or surro-
gates who were at least 40 years of age, alert, oriented, able to
speak Thai, and who provided written informed consent for
participation in the study.

During the period from 1 April to 30 November 2001, 217
patients who were eligible to participate in the study were
assigned as potential control subjects. In a subsequent period,
1 December 2001 to 31 May 2002, an additional 231 eligible
patients were recruited into the intervention group. Among
all the eligible patients, only 376 met the inclusion criteria.
The final study sample consisted of 188 subjects in each
group. Comparisons revealed no significant differences in the
number of exclusions from the control group (13.4%, [95%
CI: 8.8-17.9]) and the intervention group (18.6%, [95% CI:
13.6-23.6]) with respect to discharge or transfer before the
interview was possible, clinical deterioration or death.

During the first of the two chronologically separated
phases, the enrollment of and observations on the control
group were performed. To identify potentially eligible study
subjects, the investigator, two nurses, and a research assis-
tant made rounds and reviewed all hospital admissions in

© 2008 The Authors
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each of the medical wards from Monday to Friday of the
business week. For admissions during the weekend and holi-
days, the patient records were searched in the same manner
on the following business day. For those considered eligible,
the team introduced themselves to the patient and/or surro-
gate, explained the objective of the study, and invited them
to participate in the study. The demographic and clinical
data were gathered from the medical records and at the
initial interview for the consenting subjects. The three out-
comes (CPR/do not resuscitate [DNR] event, hospital dis-
charge, and death in hospital) were observed and recorded
on a daily basis.

In the second phase, the patients eligible for the study were
identified and enrolled as subjects in the intervention group
in the same manner as in the first phase. The only difference
between the control group and the intervention group was
the administration of the AD intervention prior to the obser-
vation in the latter. A tool for the AD intervention was devel-
oped, based on the relevant literature that reflected the
objectives of the study, and it was validated by six experts. To
adapt the tool to the culture and beliefs of the subjects, input
from 10 terminally ill patients was sought by face-to-face
discussion with the patients. Following the appropriate adap-
tation, the same six experts were invited to review, comment,
and provide additional suggestions. Their comments and sug-
gestions were used in the final adjustment of the tool. The
inter-rater reliability of the tool after improvement was 8.5,
as assessed by using Cohen’s kappa method.

In the implementation of ADs, nurses interacted with
patients and their surrogates in a step-by-step manner. They:
(i) provided assurance to patients regarding their authority
and autonomy; (ii) encouraged patients and their surrogates
to seek information on diagnosis and prognosis from the
attending physicians; (iii) provided information on CPR and
its associated outcomes; (iv) assessed the patients’ perception
of authority and autonomy, diseases, prognosis, and CPR and
its outcomes for their specific illnesses; (v) provided psycho-
logical support to patients and their families during the entire
study period; and (vi) assessed the patients’ preference for
CPR.The surrogates also were asked whether they wished to
have CPR performed on the respective patients and their
choices on behalf of the patients were recorded. In order to
obtain independent data from the patients and their surro-
gates, the interviews were performed separately for each
patient and surrogate. In every step of the implementation of
ADs, adequate time was allowed for discussion, clarification,
and questions. Otherwise, an appointment for a return visit
was made. The nature and timing of the visits depended on
the wishes of the patients.

Ethical considerations

The implementation of ADs was a sensitive issue as psycho-
logical trauma might occur in terminally patients in the inter-
vention group. This problem was alleviated by providing a
comprehensive approach and psychological support to the
subjects and their families prior to enrollment. Participation
was entirely voluntary and was sought only after patients
and/or surrogates were given relevant information in at least
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one session. Each potential subject and/or surrogate was
approached and the research assistant explained the purpose
of the study and obtained written consent. Only research
assistants with adequate basic knowledge in research, coun-
seling skills, and experience in caring for patients with termi-
nal illness were selected for the study. They were trained in
the implementation of ADs at the beginning of the study and
then regularly supervised throughout the study. In addition,
the study was approved by the institutional review board of
the study hospital.

Statistical analysis

The baseline demographic and clinical characteristics of the
patient groups were determined using descriptive statistics.
The differences between the control group and the interven-
tion group were tested by using #-tests for the continuous
variables and y? tests for the categorical variables. The
Mantel-Haenszel (MH) y? or covariate analyses were per-
formed to test the homogeneity for any significant difference
observed.

RESULTS

Baseline demographic and clinical characteristics

The majority of the subjects were married males who lived in
a rural area with limited formal education and irregular
income, while NSCLC and ESLD represented the two most
common diagnoses, accounting for 93.3% of these patients.
Comparisons of the demographic characteristics and selected
clinical parameters revealed that, with two exceptions, there
were no significant differences between the intervention
group and the control group (Tables 1,2). The clinical param-
eters that differentiated between the two groups were the
proportions of patients with ESLD and high cerebral perfor-
mance categories (CPC) scores (Table 2). The proportion of
patients admitted with ESLD was greater in the control
group than in the intervention group (35.1% vs 19.1%). Simi-
larly, the proportion of the control subjects with CPC scores
of 3 and 4, representing patients with dependency regarding
their daily activities, was almost double that in the interven-
tion group (57.4%, [95% CI: 50.4-64.5] vs 31.4% [95% CIL:
24.7-38.0]). Apparently, the control subjects were in rela-
tively poorer clinical conditions than the intervention sub-
jects. However, when the MH y? test was employed to assess
the distribution of patients based on the proportion of
patients with ESLD and high CPC scores, the result showed
that there was homogeneity of the study subjects.

Outcomes of the advance directives implementation

When the ADs were implemented for 188 subjects allocated
to the intervention group, it was possible to identify only 132
(70.2%) surrogates willing to participate in the study. Among
these subject-surrogate pairs, 80 (60.6%) chose to employ
ADs, whereas 17 (12.9%) did not (Table 3). There was an
agreement between the patients and their surrogates on the
decision concerning the use of ADs in 73.5% of the pairs

Table 1 Demographic characteristics

Intervention
Total Control group group
(n=376) (n=188) (n=188)
Parameter N (%) N (%) N (%)
Gender
Male 243 (64.6) 123 (65.4) 120 (63.8)
Female 133 (35.4) 65 (34.6) 68 (36.2)
Age (years)
Mean (SD) 57.5 (11) 57.0 (10) 58.0 (12)
Range 40-96 40-85 40-96
40-49 103 (27.4) 52 (27.7) 51(27.1)
50-59 103 (27.4) 55 (29.3) 48 (25.5)
=60 170 (45.2) 81 (43.0) 89 (47.4)
Marital status
Married 312 (83.0) 156 (83.0) 156 (83.0)
Single 15 (4.0) 9 (4.8) 6(3.2)
Widowed 49 (13.0) 23 (12.2) 26 (13.8)
Education
= Grade 9 107 (28.5) 64 (34.0) 43 (22.9)
= Grades 4-6 254 (67.5) 124 (66.0) 130 (69.1)
No formal education 15 (4.0) - 15 (8.0)
Income
Regular income 79 (21.0) 46 (24.5) 33 (17.6)
Irregular income 179 (47.6) 84 (44.7) 95 (50.5)
No income 118 (31.4) 58 (30.9) 60 (31.9)
Residence
Urban 99 (26.3) 53 (28.2) 46 (24.5)
Rural 277 (73.7) 135 (71.8) 142 (75.5)
Religion
Buddhist 370 (98.4) 185 (98.4) 185 (98.4)
Others 6 (1.6) 3 (1.6) 3 (1.6)

(Table 3). Notably, the patients and their surrogates were
generally hesitant to sign an AD document, preferring
instead to have their directives communicated orally to one
another.

During the index hospitalization, 33 subjects (8.8% ) under-
went CPR attempts, whereas 342 subjects (90.9%) were hos-
pitalized without CPR. Only one subject gave a DNR order
(Table 4). Of the 33 subjects who received CPR, 24 (12.8%
[95% CI:8.0-17.5]) were in the control group and nine (4.8%
[95% CI:1.7-7.9]) were in the intervention group (Table 4).

Of the 376 subjects, 315 (83.8%) left the study hospital
alive and 61 (16.2%) died in the hospital (Table 5). Among
the latter, 44 (23.4% [95% CI: 17.4-29.5]) were in the control
group and 17 (9.0% [95% CI:4.9-13.1]) were in the interven-
tion group.

DISCUSSION

This study was designed to assess the acceptability and effec-
tiveness of ADs for terminally ill patients in a tertiary care,
teaching hospital in northern Thailand. The patients in the
control group and the intervention group were separately
enrolled in two phases of different duration. The disparity
reflects a major organizational change in the Thai public
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Table 2 Clinical characteristics

Table 4 Cardiopulmonary resuscitation (CPR) attempts

Control Intervention Control Intervention
Total group group Total group group
(n=376)  (n=188) (n=188) (n=376) (n=188) (n=188)
Parameter N (%) N (%) N (%) Event N (%) N (%) N (%)
Diagnosis CPR performed 33 (8.8) 24 (12.8) 9 (4.8)
NSCLC 249 (66.2) 118 (62.8) 131 (69.7) CPR not performed 342 (90.9) 164 (87.2) 178 (94.7)
ESLD 102 (27.1)  66(35.1) 36 (19.1) DNR order 1(0.3) - 1(0.5)
Others 25 (6.7) 4(2.1) 21 (11.2)
MOSFS 7 (1.9) - 7 (3.7) DNR, do not resuscitate.
Coma 10 (2.7) 1(0.5) 9 (4.8)
Ca colon 8(2.1) 3 (1.6) 5(2.7)
Presence of comorbidity 121 (32.2) 63 (33.5) 58 (30.9) . .
CPC score: independent 209 (55.6) 80 (42.6) 129 (68.6) Table 5 In-hospital mortality and outcome
CPC 1 113 (30.1) 41 (21.8) 72 (38.3) _
CPC2 96 (25.5) 39 (20.8) 57 (30.3) Control Intervention
CPC score: dependent 167 (44.4) 108 (57.4) 59 (31.4) Total group group
CPC 3 150 (39.9) 104 (55.3) 46 (24.5) (n=376) (n=188) (n=188)
CPC 4 17 (4.5) 4 (2.1) 13 (6.9) Outcome N (%) N (%) N (%)
Mental status
Oriented 342 (91.0) 171 (91.0) 171 (91.0) Dead 61 (16.2) 44 (23.4) 17 (9.0)
Not oriented 34 (9.0) 17 (9.0) 17 (9.0) Alive 315 (83.8) 144 (76.6) 171 (91.0)
Confused 17 (4.5) 13 (6.9) 4(2.1) Discharge 256 (68.1) 109 (58.0) 147 (78.2)
Coma 17 (4.5) 4 (2.1) 13 (6.9) Self-discharge 51 (13.5) 32 (17.0) 19 (10.1)
Transfer 8(2.2) 3 (1.6) 5(2.7)

CA colon, cancer of the colon with metastases to the liver; CPC,
cerebral performance categories; ESLD, end-stage liver disease;
MOSFS, multiple organ system failure with sepsis; NSCLC, stages 111
and IV non-small cell lung cancer.

Table 3 Agreement on the employment of advance directives
(ADs) between patients and surrogates

Surrogate
Yes AD No AD Total
N (%) N (%) N (%)
Patient
Yes AD 80 (60.6) 13 (9.8) 93 (70.5)
No AD 22 (16.7) 17 (12.9) 39 (29.5)
Total 102 (77.3) 30 (22.7) 132 (100.0)

health system, which occurred during the first phase of the
study. Patients had to pay all costs of medical care before and
at the beginning of this study. However, starting in June 2001,
the Ministry of Public Health stipulated that patients had to
pay only 30 Bahts per hospital visit (Health System Reform
Office, 2000). This benefit applied only when patients were
treated in specifically designated, primary health care facili-
ties. Based on the size of the registered population, the
primary health care facility was allocated a fixed budget to
cover expenses for the care of patients in their setting and for
all costs after referral. This policy adversely affected recruit-
ment in that, during the early period of this policy, the
primary facility was reluctant to refer patients, especially
those with terminal illnesses, as it could consume large
amounts of the budget. During the first 3 months of the

© 2008 The Authors
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implementation of the policy, the number of admissions of
terminally ill patients in the study hospital, mostly from refer-
ral, decreased from about 25-30 subjects per month to =20
per month. There was, however, a “rebound” in the subse-
quent period. The fluctuation in the admission of potential
subjects necessitated the adjustment of the recruitment time,
especially in the first phase, so that an adequate number of
patients could be enrolled.

When the subjects in the intervention group in this study
were provided with relevant information and the choice of
using ADs to express their wishes, the majority of them
decided in favor of using ADs to express their preference on
CPR. This finding contrasts with the observation that higher
education and socioeconomic status are associated with
higher rates of AD completion in the USA (Braun et al.,
2001), as most of our subjects had relatively low socioeco-
nomic status and minimal formal education. The high level of
acceptability of ADs detected in this study might reflect the
method of implementation of ADs and a high regard for the
health profession, especially the personnel who provide ser-
vices in the tertiary care facilities, by people of northern Thai
culture, or both. In a previous study, 20 housebound elderly
people with restricted formal education were resistant to
planning in advance for the hypothetical future when they
were interviewed in only one session that took up to 2 h to
complete (Carrese et al., 2002). An element in the successful
implementation of ADs in our study might lie in the method
of intervention, in which empathetic nurses conducted mul-
tiple interviews that were paced according to the perception
and emotional status of the patients.

An important finding in this study is the observation that
patients and their surrogates were only willing to express
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their preference on CPR by engaging in verbal discussion,
not by signing a document. Our finding is similar to that of
Gamble et al. (1991), who found that no elder person had
signed the living will document. Other studies reported only
4-47% of patients with a completed living will document
(Sugarman et al., 1992; Miles et al., 1996; Kerridge et al., 1998;
Heiman et al., 2004). It has been suggested that a possible
explanation for the low rates of AD use by older people is
that they trust their families to make decisions for them
(Puchalski et al.,2000). In the absence of a written document,
an informal expression of a person’s need might help reduce
the difficulties when the family decides to make a substitute
judgment. Proper management of this issue will be crucial in
the large-scale implementation of ADs in the future.

The lower CPR and in-hospital mortality rates detected in
the intervention group in this study might not entirely reflect
the effectiveness of AD implementation. Other factors,
including the discrepancy of the CPC score and the propor-
tion of ESLD between the two groups, might have contrib-
uted to the differences. It is likely that the discrepancy
between the physician’s decision and the patient’s preference
could modify the outcomes that we measured, especially on
the CPR attempts. Although most patients who died in a
previous study did not want aggressive care, 63% still
received life-sustaining treatment (Somogyi-Zalud et al.,
2002). However, it should be noted that, despite the major
changes in the Thai public health system, the policy toward
CPR in terminally ill medical patients remained unchanged
in the study hospital throughout the two phases of the study.
As a result of this consistency in the hospital policy, the
possible influence of the variations in timing and interval of
the two enrollment periods on the outcomes would be
minimal.

Limitations

The study was performed in two chronologically separated
phases without randomization. Only terminally ill patients in
a tertiary care, teaching hospital were studied. The preference
for AD use in other groups might be different and it would be
important to extend the study to unhospitalized subjects of
other age groups. Also, it would be necessary to examine
whether the implementation of ADs is possible and effective
in other settings.
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Attitudes toward advance directives and the impact
of prognostic information on the preference for
cardiopulmonary resuscitation in medical inpatients
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Our previous study revealed that cardiopulmonary resuscitation (CPR) was performed in 65.7% of
411 terminally ill patients who died in a tertiary-care university hospital in northern Thailand.
Advance directives (ADs) are needed to ensure that life-sustaining therapies are used more appro-
priately. To investigate inpatients’ attitudes regarding ADs for CPR and the impact of providing
prognostic information on treatment preferences for CPR, we interviewed a randomly selected
group of 200 ambulatory medical inpatients in multiple sessions. The results showed that most sub-
jects had a positive attitude towards ADs for CPR. The majority preferred to have CPR when no
information was provided on the chance of survival. However, this proportion decreased depend-
ing on the prognostic scenarios. Our investigation suggested that the preference of patients for
CPR should be assessed individually and gradually, with adequate information given on the chance

of survival.
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INTRODUCTION

Cardiopulmonary resuscitation (CPR) is common in
hospitals in Thailand, but there have been only a few
reports on the use of CPR in English-language journals
(Suraseranivongse et al., 1998; Sittisombut et al., 2001)
and none in Thai journals. Our previous study revealed
that, of 411 terminally ill patients who died in Chiang
Mai University Hospital, 65.7% received CPR prior to
death, and that most patients receiving CPR had a
cerebral performance category score of 3 or 4, indicat-
ing that they were in a very poor condition (Sittisom-
but et al., 2001). In order to reduce the inappropriate
use of CPR, counter-balancing measures are needed to
ensure that life-sustaining therapies are used more
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advance directives, ambulatory patients, cardiopulmonary resuscitation.

appropriately. Advance directives (ADs) are widely
regarded as the best available mechanism to ensure
that patients’ wishes about medical treatment at the
end of life are respected (Walker et al., 1995; Roter
et al.,2000). The ADs provide a means for competent
persons to guide their medical care after they have
become incompetent (Emanuel & Emanuel, 1989;
Daly & Sobal, 1992). Although ADs has been widely
advocated in western countries (Danis efal., 1991;
Emanuel et al., 1991; Molloy & Guyatt, 1991; Schnei-
derman et al., 1992b), only two studies dealing with
ADs were reported from Asian countries, including
Singapore and Japan (Low et al., 2000; Miura et al.,
2001), and none from Thailand, as ADs have not yet
achieved legal recognition in these Asian countries.
Previous studies indicated that most patients with
ADs prefer to limit care (Schneiderman et al., 1992a;
Weeks et al., 1994; Covinsky et al., 2000). However,
High (1987) noted that discussions of the end-of-life
care frequently occurred too late, after the person has
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been incapacitated. Therefore, it might be useful if
patients could be counseled to plan and express their
preferences in advance during a regular admission. By
so doing, patient autonomy could be better assured
and unnecessary care might be limited. However, such
a study has not been tried in Thailand and, specifically,
in the northern Thai culture. Whether it would be
socially and culturally acceptable to ask patients to dis-
cuss so profound an issue as CPR and terminal care-
planning remains unknown.

A wide variation in survival following in-hospital
CPR episodes has been observed (Cummins et al.,
1997). Despite advances in CPR technology, the per-
centage of patients who are successfully resuscitated in
the hospital setting has remained low (7-24%) during
the past 30 years in Western countries (DeBard, 1981;
Bedell et al., 1983; McGrath, 1987; Woog & Torzillo,
1987; Rozenbaum & Shenkman, 1988; George et al.,
1989; Roberts et al., 1990; Berger & Kelley, 1994). For
some patient groups, survival can be <5% or close to
zero, depending on the type and severity of their dis-
eases (Bedell efal., 1983; Rozenbaum & Shenkman,
1988; Taffet et al., 1988; George et al., 1989; Moss, 1989;
Peterson et al., 1991). Pre-arrest clinical conditions,
advanced age (McGrath, 1987; Taffet efal., 1988;
George et al., 1989), and CPR that was performed in
general hospital wards (Hershey & Fisher, 1982;
George et al., 1989) are associated with a poor progno-
sis. Moreover, the time delay before resuscitation, the
quality of CPR efforts, and the duration of the CPR
episode all contribute to the initial survival and the dis-
charge survival (Bedell et al., 1983; Woog & Torzillo,
1987; Rozenbaum & Shenkman, 1988).

Among several outcomes of CPR attempts, failure
resulting in death is, by necessity, an acceptable risk.
Other outcomes include a permanent vegetative state
(Rozenbaum & Shenkman, 1988; FitzGerald et al.,
1997), and the worsening of clinical status (Detsky
et al., 1981; Bedell et al., 1983; FitzGerald et al., 1997).
In a study by FitzGerald et al. (1997), it was found that
almost half (44 % of 162 cases) of patients who survived
CPR were actually living with a worse level of func-
tioning and were profoundly disabled. Many of the
resuscitation efforts are followed by the use of mechan-
ical ventilation and/or admission into an intensive care
facility, both of which are quite costly (Detsky et al.,
1981).

Our goal was to assess the attitudes of Thai ambula-
tory patients in general medical wards toward ADs for
CPR. We also studied the preferences of this popula-
tion regarding CPR after providing information on dif-
ferent prognostic scenarios. The results of this study
will guide our next step in ADs intervention in termi-
nally ill patients.

© 2005 Blackwell Publishing Asia Pty Ltd

METHODS

After the proposal was approved by the Institutional
Review Board of the Faculty of Medicine, Chiang Mai
University, an acceptability study of ADs for CPR was
conducted. This study was a part of the research project
on the use of ADs for the care of terminally ill patients
in Chiang Mai University Hospital in northern Thai-
land. The hospital is a government teaching facility,
serving as the tertiary-care hospital for the northern
provinces of Thailand. Routine admission is allowed
from Monday to Friday (08.00 hours—04.00 hours);
only emergency and/or seriously ill patients are admit-
ted during unofficial times (16.00 hours—08.00 hours)
and on weekends.

Patients who were admitted to all adult medical
wards (three female and four male wards) from 1
November 2000 — 31 December 2000 and who met the
inclusion criteria were randomly selected (generally 4—
6 cases/day, depending on the number of admissions).
Those who were > 18 years of age, alert, orientated,
able to communicate in Thai, and who agreed to par-
ticipate by giving informed consent were eligible for
the study. When a selected patient’s consent could not
be obtained, another eligible patient in the same ward
was randomly selected. Patients with one or more of
the following diagnoses were excluded: non-small cell
lung cancer (stages III or IV), non-traumatic and non-
diabetic coma, multi-organ system failure with sepsis,
carcinoma of the colon with metastasis to the liver,
end-stage liver disease, exacerbation of congestive
heart failure, exacerbation of chronic obstructive pul-
monary disease, and acute respiratory failure. This was
because they might need a more specific approach.
Similarly, patients with HIV infection or AIDS were
excluded. Two-hundred patients were invited to partic-
ipate in the study. Consent could not be obtained from
three patients and replacements were selected accord-
ingly. All subjects were interviewed in person by
trained interviewers using a structured questionnaire.

The questionnaire was developed based on related
literature that reflected the objective of the study. The
questionnaire was then validated by five experts and
pretested with 10 patients who had similar characteris-
tics to our study subjects. The questionnaire inquired
about the participants’ gender, age, marital status, reli-
gion, education, personal income, and usual place of
residence (rural/urban). After explaining the CPR pro-
cedure, the patients were asked about their preferences
with respect to CPR in different prognostic scenarios
associated with varied post-CPR survival. The scenar-
ios for assessing CPR preferences were as follows: (i)
without any information regarding the chance of sur-
vival; (ii) with the chance of discharge of 7-24% (as in
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acute-onset diseases); (iii) with the chance of survival of
0-5% (as in some specific diseases); and (iv) CPR fol-
lowed by living permanently on mechanical ventilation
and/or coma. The responses to these questions were
either “yes CPR”, “no CPR”, “up to physician”, or “up
to relative”. Finally, patients were asked to express
their feelings regarding the discussion of ADs for CPR.

During the reliability testing, it was found that the
questionnaire should not be administered in a single
interview as the patients appeared to be tense. The
interviews were subsequently performed in multiple
sessions. The inter-rater and intra-rater reliability,
assessed using Cohen’s Kappa statistic (Munro & Page,
1993), were 0.80 and 0.85, respectively. No adjustment
was made in the final questions or in their sequences,
other than those previously suggested by the experts.

During the data collection phase, the interviews
were conducted in person by the primary investigator
and three nurses who had previous research experi-
ence, were trained in the use of the structured ques-
tionnaire, and who were supervised by the primary
investigator. The questionnaire was administered over
at least two sessions by empathetic nurse-researchers
who “paced” the interview according to when the sub-
ject seemed ready for the next group of questions.

In the first interview, the interviewers introduced
themselves, explained the objective, the process of the
study, and the method of selection of the subjects.
After receiving signed consent, the balance of the ini-
tial interview focused on general information, includ-
ing the demographic data. The next interview started
again with the general topic and, then, moved forward
to the participants’ CPR preferences and their attitude
toward advanced planning for CPR. All patients were
assured that the confidentiality of their information
would be respected.

In the analysis, the demographic characteristics of
the patients and the responses of the interviewees were
computed using descriptive statistics. Chi-squared sta-
tistics were used to test the difference (Polit & Hun-
gler, 1999) in the demographic characteristics by
gender. Patients’ preference for CPR (“no CPR” vs
“yes CPR” in different survival scenarios) by gender,
age, marital status, income level, residential place, and
type of illness were assessed using the multiple logistic
regression method (Munro, 2001). The odds ratio (OR)
for each variable was adjusted for possible confound-
ing by all other variables in the table. The statistically
significant level was set at P < 0.05.

RESULTS

Of the first 200 patients who fulfilled the inclusion cri-
teria, 197 (98.5%) agreed to participate and only three

© 2005 Blackwell Publishing Asia Pty Ltd

were additionally recruited. Among the participants,
129 (64.5%) were male (which was comparable to the
gender distribution in the medical inpatients of Chiang
Mai University Hospital), 52.0% were 245 years,
71.0% were married, 77.5% were residents of rural ar-
eas, and 62.0% were admitted with chronic illnesses.
The majority (80.0%) was poor (without regular in-
come, with unstable income, or with yearly personal
income of 33 600 Baht, equivalent to < $US840), with
more than half (57.5%) having no regular income
(Table 1). All were Buddhists. Seventy-five percent had
primary education (grades 4-6). When the demo-
graphic data were compared between male and female
participants, the only statistically significant difference
was that more females were in the lower income cate-
gory than males (93.0% vs 72.9%).

Attitudes toward advance directives

Nearly all of the subjects (97.0%) thought that it was a
good idea to discuss advanced planning for CPR on a
routine basis for all admitted patients. All were inter-
ested in knowing the outcomes. However, our subjects
expressed a distrust of formal documents and they pre-
ferred to provide oral instructions to surrogate(s) for
their CPR planning.

Preferences for cardiopulmonary resuscitation

After receiving the information only on the CPR pro-
cedures, most of the subjects (87.5%) preferred to have
CPR. When the chances of survival were also provided,
the proportion of patients with preference for CPR
decreased to 68.5% when the chance of discharge was
7-24%, and to 45.5% when the chance of survival was
0-5%. Only 27.5% of the subjects still preferred to
have CPR if it was followed by living permanently on
mechanical ventilation and/or in a coma.

Factors affecting preferences

Subjects’ preferences for or against CPR were affected
by the level of prognostic information (Table 2). Gen-
der, age, marital status, personal income, and the type
of illness also affected the preferences.

Females were more likely to prefer no CPR, as com-
pared with males, when the prognostic information was
not provided (OR=5.37, 95% confidence interval
(CI) =1.47-19.58), when the survival chance was 0-5%
with CPR (OR =3.10,95% CI =1.47-6.54), and when
CPR might be followed by mechanical ventilation and/
or coma (OR =7.58,95% CI =2.91-19.76). Gender did
not affect the preference only when there was a high
chance of survival.
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Table 1. Demographic characteristics

Characteristic Male (n=129) N (%) Female (n=71) N (%) Total (n=200) N (%) P*
Age (years) 0.246
<45 58 (45.0) 38 (53.5) 96 (48.0)
<30 17 (13.2) 13 (18.3) 30 (15.0)
30-44 41 (31.8) 25(35.2) 66 (33.0)
> 45 71 (55.0) 33 (46.5) 104 (52.0)
> 60 30 (23.2) 15 (21.1) 45 (22.5)
Marital status 0.646
Married 93 (72.1) 49 (69.0) 142 (71.0)
Not married 36 (27.9) 22 (31.0) 58 (29.0)
Single 24 (18.6) 13 (18.3) 37 (18.5)
Widowed 8(6.2) 8 (11.3) 16 (8.0)
Divorced 4(3.1) 1(1.4) 5(2.5)
Personal income (Baht/year) 0.001**
<33 600 94 (72.9) 66 (93.0) 160 (80.0)
No regular income 62 (48.1) 53 (74.7) 115 (57.5)
Unstable income 31 (24.0) 11 (15.5) 42 (21.0)
<33 600 1(0.8) 2 (2.8) 3(1.5)
>33 600 35(27.1) 5(7.0) 40 (20.0)
33 601-60 000 17 (13.2) 2(2.8) 19 (9.5)
> 60 000 18 (13.9) 3(4.2) 21 (10.5)
Place of residence 0.730
Rural 99 (76.7) 56 (78.9) 155 (77.5)
Urban 30 (23.3) 15 (21.1) 45 (22.5)
Type of illness 0.756
Acute 48 (37.2) 28 (39.4) 76 (38.0)
Chronic 81 (62.8) 43 (60.6) 124 (62.0)

*P-value by chi-squared test with 1 degree of freedom; **P < 0.01.

Similar results also were observed in different age
groups. Subjects who were > 45 years (older adults)
who were presented with the scenario in which the sur-
vival chance with CPR was 7-24% preferred no CPR
four times more than the subjects who were < 45 years
(younger adults) (OR =3.96, 95% CI=1.28-12.26).
Meanwhile, when the scenario indicated that the sur-
vival chance with CPR was 0-5%, or when the scenario
was that CPR might be followed by mechanical venti-
lation, coma, or both, older adults said they would pre-
fer no CPR approximately two to three times more
than younger adults (OR =2.85, 95% CI=1.33-6.12
and OR =2.37,95% CI =1.02-5.50, respectively).

Subjects who were not married were more likely to
decide in favor of no CPR compared to those who were
married. However, the OR of preferences varied
between 3.87,3.40, and 2.34, depending on which of the
following scenarios were presented: no prognostic
information, a survival chance of 7-24% with CPR,
and a survival chance of 0-5% with CPR, respectively.

Subjects who had a low income (< 33 600 Baht/year)
were more likely to decide that no CPR would be their
preference as compared to those who had a higher

© 2005 Blackwell Publishing Asia Pty Ltd

income. Increased ORs for the preference of no CPR
associated with low income had been observed in two
scenarios: when the survival chance was 0-5% with
CPR (OR=3.26, 95% CI=1.01-10.56), and if CPR
might be followed by mechanical ventilation, coma, or
both (OR =7.88,95% CI =2.65-23.47).

Finally, the OR of preferring no CPR differed
between patients admitted for chronic illness and
patients admitted for acute illness. A significant OR
was observed only in the scenario in which CPR might
be followed by mechanical ventilation, coma, or both.
Subjects with a chronic illness were more likely to
express a preference for no CPR as compared to those
with acute illness (OR =3.12,95% CI = 1.40-6.98).

Deferral of decision

When the information regarding the prognosis was not
provided, up to 7.7% of the male subjects decided to
defer the decision, compared to none of the female
subjects (Table 3). With the three prognostic circum-
stances, the proportion of the male subjects who
deferred the decision increased to 22.5-34.1%,
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0.077 1.29 (0.43-3.86) 0.652 1.49 (0.70-3.19) 0.304 3.12 (1.40-6.98) 0.006

3.44 (0.87-13.52)

Type of illness (chronic/acute)

whereas this proportion remained low in the female
subjects. All male subjects chose to defer their decision
to the physicians but the female subjects preferred the
relatives.

DISCUSSION

This study was designed to survey ambulatory individ-
uals who were admitted to general medical wards of a
tertiary-care hospital in northern Thailand to assess
their attitude toward ADS, their preferences for or
against CPR, and to identify any issue(s) which needed
improvement prior to the intervention study. Our
results might be different from previous studies per-
formed in more developed countries (Emanuel &
Emanuel, 1989; Danis et al., 1991; Emanuel et al., 1991,
Molloy & Guyatt, 1991; Daly & Sobal, 1992; Walker
et al., 1995). One of the distinguishing features of this
study is the low socioeconomic status of the subjects.
These patients were generally very poor; the propor-
tion of subjects who were living in poverty was higher
than the general Thai population (Tangcharoensathien
et al., 2000). The majority of subjects lived in rural
areas and were undereducated. (Table 1)

High response rate

A very high response rate (98.5%) was obtained from
patients who were approached to enrol in this study
and it was quite unexpected. Previous studies reported
lower rates (77%) in other group of subjects (Murphy
et al.,1994). Such a high response might reflect the cul-
tural norms of rural residents of northern Thailand and
the way they think about health-care workers. How-
ever, we feel that our interviewing method, in which
the interviewers employed an empathetic manner and
took time to ensure that the patients were comfortable
with the pace of the interviews, might also have
increased the confidence of the interviewees in agree-
ing to participate and expressing their attitude and
preferences. This approach should be useful in studying
similar groups of subjects in the future.

The majority of our northern Thai subjects wel-
comed the discussion on CPR issues. Most agreed that
planning for CPR should be discussed in advance. This
is in contrast to a previous study in Singapore where
only 37.2% of 43 elderly Chinese agreed that making
an AD would be necessary (Low et al.,2000). Although
our subjects expressed distrust in signing formal docu-
ments and preferred to provide only oral instructions
to their surrogates, this attitude is not uncommon. In
other studies in the USA, Emanuel ef al. (1993) and
Campbell and Frank (1997; p. 200) found that the pro-
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Table 3. Deferral of decision regarding cardiopulmonary resuscitation (CPR) by gender

Decision deferred to physicians

Decision deferred to relatives

Information provided before expression of preference Male N (%) Female N (%) Male N (%) Female N (%)
None 10 (7.7) 0 0 0

Survival of 7-24% 43 (33.3) 0 0 2 (2.8)
Survival of 0-5% 44 (34.1) 0 0 2(2.8)
CPR might be followed by the need for permanent 29 (22.5) 0 0 3(42)

mechanical ventilation and/or coma

Total males = 129; total females = 71.

portion of patients who had advanced care planning
“in a written document” was low. Similarly, Hanson
et al. (1994) found that only 41% of the decisions to
withhold CPR from 311 incompetent patients was
guided by the patients’ preference. Although this prac-
tice is more acceptable to the patients, the lack of writ-
ten ADs might pose practical problems for health-care
workers when the actual decision for CPR has to be
made in the absence of surrogates.

The proper use of ADs requires that patients have
access to the necessary information and are allowed an
adequate period of time to consider the alternatives.
Our patients agreed that the assessment of preference
concerning CPR should take place on a routine visit
for every admitted patient. Another study has
revealed that many ambulatory medical inpatients
want to be involved in the decision-making on CPR
(Gamble et al., 1991). To this end, clinicians and/or
other health-care workers should be encouraged to
take a more active role in promoting discussions of the
patient’s wishes regarding end-of-life care by inform-
ing patients and their families of the patient’s auton-
omy regarding advance medical planning. As we have
found in this study, medical inpatients in our hospital
settings are quite receptive to such discussion well
before they become unable to participate in the deci-
sion process. The high rate of CPR performed on ter-
minally ill patients reported earlier (Sittisombut et al.,
2001) indicates that the discussion on end-of-life care
and/or ADs did not take place or received low priority.
Further studies are needed to determine who among
various health-care workers would be best responsible
for this valuable work and how to motivate such per-
sonnel to initiate discussion with patients and their
families.

In the absence of information regarding CPR out-
comes, the majority of our subjects favored resuscita-
tion; however, many, especially those who were poor,
refused resuscitation when it would be accompanied by
mechanical ventilation and/or coma. This change in
preference reinforces the role of information in pref-

© 2005 Blackwell Publishing Asia Pty Ltd

erence previously documented in many studies (or
confirms that prognostic information had resulted in
more patients’ refusal of CPR). Walker eral. (1995)
reported that only a small percentage of retired elderly
desired CPR in the scenarios of terminal illness, func-
tional impairment, and cognitive impairment. Other
surveys showed that most persons opposed aggressive
treatment in the persistent vegetative state (Emanuel
et al., 1991), dementia, and terminal situations (Eman-
uel et al., 1991; Miura et al., 2001). Molloy and Guyatt
(1991) found that 88% of 119 elderly persons in Can-
ada requested not to even have CPR performed. The
high proportion of patients with preference for CPR in
the absence of prognostic scenarios in this study
strongly suggests that patients have had limited access
to information on the end-of-life care and the possible
choices that they can make.

It is intriguing that gender strongly affects the deci-
sion and the expressed preference in our subjects.
Male subjects chose to defer the decision more than
their female counterparts. Moreover, all of the male
subjects who decided to defer the decision after receiv-
ing each of the four prognostic scenarios preferred that
their physician(s) should make the decision. In con-
trast, all of the females who choose to defer the CPR
decision selected their family members as the decision-
maker; none chose their physician(s). These results are
quite contradictory to the role of the male. Generally,
the man is the leader of the family in Asian societies
(H. Sethabouppha, unpubl. data, 2002). For a serious
medical topic, the man probably believes that if
he could not make a decision, no one else in his
family could do so. This may explain, in the case of
non-deciding males, why the decision on CPR was del-
egated to the physician. The role of gender in prefer-
ence was also evident in the finding that female
subjects preferred the “no-CPR” decision more com-
monly than the male counterparts. This might reflect
the role of females as the care provider in the family
and the thinking that they should not expect help from
other family members. It is notable that the OR



Cardiopulmonary resuscitation preferences

249

between the two genders was highest in the scenario
where CPR would be accompanied by mechanical ven-
tilation and/or coma.

There were some limitations in this study. This report
concerns only ambulatory subjects at a tertiary-care
regional hospital. As the study was conducted at a sin-
gle site and targeted only northern Thai people with
their unique culture, the study was clearly limited in
terms of generalizability. The mental status of the sub-
jects was not formally assessed; however, all patients
were able to participate in the interview without
difficulty.

CONCLUSIONS

Our findings are different from previous studies in
many aspects. We obtained a very high response rate
and gender-specific differences that might indicate cul-
tural differences. Most of our subjects were poor, had
only primary education and were from rural areas.
They were unfamiliar with the questions and specific
information on the end-of-life care; therefore, the
method of interview had been adjusted accordingly.
This technique should be repeated to test its reliability
in a similar group of subjects, as well as others. Impor-
tantly, our patients distrusted AD documents. These
feelings were respected but further investigation is
needed to identify the most effective strategy to
address the patient’s needs in this society.

We confirmed previous findings that the survival
chance after CPR and the worst condition postCPR
can dramatically change the preference for CPR. How-
ever, the preferences of other groups of subjects or
patients with various other conditions might be quite
different. For future study, it would be of interest to
extend the study to non-hospitalized subjects (young
adults < 40 years, middle-aged adults aged 40-59 years,
and older adults > 60 years), and hospitalized patients
with a chronic and/or terminal illness. Also, it would be
important to test whether the ADs are effective in
reducing unnecessary CPR episodes in terminally ill
patients in our health-care settings.
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This study examined physicians’ attitudes toward advanced directives and practices for the end-of-life care at
Chiang Mai University Hospital, Thailand. The data were collected from 55 physicians (24 instructors and 31
residents) using self-reported questionnaires. The majority of the participants affirmed the usefulness of the
advance directive (AD) for cardiopulmonary resuscitation and respected the patients’ wish for this directive,
although advanced end-of-life care and resuscitation planning with the patients was limited. Mostly, the
relatives were consulted regarding ADs. This study suggests that, in traditional Thai culture, physicians and
families are more inclined to make decisions for the patient when they feel that it is in the patient’s best
interest. Further research is needed to investigate how and to what extent such attitudes can affect medical
practice for end-of-life care in the context of the rapid development and consequent changes taking place in

Thailand.

Key words

INTRODUCTION

Advances in medical technology have contributed to extraor-
dinary cures and recovery in patients around the world
(Greenwald, 2007). In some circumstances, however, these
advances have created problems, particularly for terminally
ill patients (Levenson et al., 2000; Whitcomb & Blackman,
2007). Aggressive and costly technology is often used to
extend life (Somogyi-Zalud et al.,2002; Grossman, 2005) and,
in many cases, prolong the suffering of terminally ill patients
(Reynolds et al., 2005). Caring for dying patients appears to
be one of the most difficult challenges of modern medicine.
Decisions to limit treatment are an increasingly common
feature in the clinical management of patients towards the
end of life (Holzapfel et al., 2002; Braun et al.,2007; Szalados,
2007).

By providing a means for competent persons to guide their
medical care after they have become incompetent, advanced
directives (ADs) allow patients to influence treatment deci-
sions by expressing a personal view on the balance between
the quality and duration of life. Advanced directives are
documents that enable people to decide what will happen to
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them or who will make decisions on their behalf if the time
comes when they are no longer able to participate in discus-
sions or decisions about their own health care (Ramsey &
Mitty, 2003). In the USA, the Patient Self-determination
Act of 1991 requires hospitals and nursing homes to inform
patients of their right to refuse medical treatment (La Puma
et al., 1991). In this circumstance, ADs serve as a legal docu-
ment that allow competent people to give instructions re-
garding the health care they would like to receive during a
time of crisis when they will not be competent to make their
own decisions (Fisher, 2008). The use of ADs constitutes a
part of the whole process of assisting patients to understand
their condition, options for medical treatment, and the poten-
tial complications. It also involves discussing the available
choices with patients and their family and reflecting on those
choices in light of personal values, goals, and religious or
cultural beliefs. Such advance planning is helpful for patients
who might lose the ability to speak for themselves because of
a progressive and/or serious illness.

The initiation of the discussion on end-of-life care planning
is especially important for patients with a terminal illness.
These patients seem to be precisely those expected to benefit
from earlier discussions of the merits of their terminal care.
Unfortunately, these means have been underutilized (Quill,
2000; Gallo et al., 2003; Booth et al., 2004; Dougherty et al.,
2007). A recent report in Thailand showed that the use of

doi: 10.1111/j.1442-2018.2008.00416.x
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ADs appears to be effective in reducing futile cardiopulmo-
nary resuscitation (CPR) attempts and the in-hospital mor-
tality rate among terminally ill patients (Sittisombut et al.,
2008).

Although ADs are widely advocated in Western countries,
such as the USA, Canada, UK, the Netherlands, and Switzer-
land, only a few studies dealing with ADs in Asian countries
have been reported (Low et al., 2000; Miura et al., 2001; Aka-
bayashi et al., 2003; Sittisombut et al., 2005). Most of these
studies focused on the attitudes of patients towards ADs;
thus, little is known concerning the attitudes of Asian physi-
cians (Tee et al., 1997; Asai et al., 1998). The purpose of this
study was to examine the attitudes and practices of Thai
physicians regarding the end-of-life care planning for termi-
nally ill patients in an acute care medical center in northern
Thailand.

METHODS

This was a descriptive study utilizing questionnaires that
were developed from the literature that reflected the objec-
tives of the study. The questions were focused on the provi-
sion of information about terminal illness, the attitudes
towards ADs for CPR, and the experiences of physicians in
using ADs in clinical practice. After the content validity of
the questionnaires was approved by five local experts, the
questionnaires were tested in a pilot study with 10 physicians
who had similar characteristics to the study’s sample. The
inter-rater reliability, as assessed by using Cohen’s Kappa
statistics, was 0.85.

Ethical considerations

This study was a part of a larger research project on the use
of ADs in the care of terminally ill patients at Chiang Mai
University Hospital, Thailand (Sittisombut et al., 2008). The
research was approved by the institutional review board of
the Faculty of Medicine, Chiang Mai University. Participation
in the study was voluntary and anonymous, and all the par-
ticipants signed an informed consent form before the com-
mencement of the study. The data were adequately protected
by utilizing a code system: no names were used and the data
were stored in a secure locker, which could be accessed only
by the research team.

Recruitment of the participants

Physicians who were working and caring for terminally ill
patients in the Medical Department, Chiang Mai University
Hospital, at the time of the study and who agreed to partici-
pate by giving informed consent were eligible for the study.
There was a total of 106 physicians working in the Medical
Department during the study period. Forty-four of these phy-
sicians were faculty members (instructors) and 62 were in the
residential training program. Eleven faculty members were
out of the country during the study period, leaving a total of
95 physicians eligible for participation in the study. The phy-
sicians were informed of the objectives and methods and
then invited to participate in the study. The questionnaires

© 2009 The Authors
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were distributed by the investigator. The completed question-
naires were returned by the physicians at their convenience.

Statistical analysis

The demographic characteristics of the participants and the
responses to the questionnaires were analyzed using descrip-
tive statistics. Chi-squared statistics were used to test the
differences in the demographic characteristics according to
the employment position.

RESULTS

Response rate

Of the 95 potential participants, one declined to participate,
three had not been involved recently in terminal care, and 36
did not return the questionnaires. Among 55 (57.9%) of the
eligible physicians who participated in the study, there were
24 instructors and 31 residents. The difference in the response
rate between the instructors and residents was significant at
P=0.03.

Demographic characteristics

The participants were predominantly male (61.8%) and
in the age range of 23-57 years (Table 1). More than half of
the participants were =< 30 years of age. The majority (67.3%)
were single. The participants’ educational backgrounds
include a Doctor of Medicine (MD) degree (56.4%), and
a MD degree with the completion of a Board of Internal
Medicine training program (40%). Two of the participants
held a PhD degree in addition to a MD degree and the
completion of the Board of Internal Medicine training
program. Approximately half (54.5%) of the participants had
= 3 years of clinical experience. Significant differences were
noted between the faculty members and the residents in all
the demographic variables, including age, gender, marital
status, education, and working experience (Table 1).

Provision of information on terminal illness

In the study hospital, information about terminal illness was
normally provided by the physicians to the patients’ imme-
diate family members when the patients were incapacitated
and unable to communicate. In cases where the patients
remained capable of communicating, 41.8% of the participat-
ing physicians indicated that they still preferred to inform a
relative about the patients’ condition (Table 2). The instruc-
tors were more likely to prefer telling a relative than the
residents (45.8% vs 38.7%). Only 20% of the participants
preferred to inform the patients only, whereas 36.4% pre-
ferred to inform both the patients and their relatives.

On their care of patients with a terminal illness in the past,
21 participants (38.2%) stated that they had informed the
“majority” of their patients about their illness (Table 2). Only
11 participants (20.0%) had told all of their patients about
their illness, while six participants (10.9%) stated that they
had provided this information in “some cases”. In contrast, 45
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Table 1. Demographic characteristics stratified by the employment position

Total (n=55) Instructor (n=24) Resident (n=31)

Characteristic N (%) N (%) N (%) P-value
Gender 0.020
Male 34 (61.8) 19 (79.2) 15 (48.4)
Female 21 (38.2) 5(20.8) 16 (51.6)
Age (years) 0.001
23-30 31 (56.4) 3 (125) 28 (90.3)
>30 14 (25.5) 14 (58.3) -
Missing data 10 (18.1) 7(29.2) 3(9.7)
Marital status 0.001
Single 37 (67.3) 7(29.2) 30 (96.8)
Married 18 (32.7) 17 (70.8) 1(32)
Education 0.001
MD degree 31 (56.4) -(0.0) 31 (100.0)
Higher than MD degree 24 (43.6) 24 (100.0) -(0.0)
Work experience 0.001
= 3 years 25 (45.5) 3 (12.5) 22 (71.0)
>3 years 30 (54.5) 21 (87.5) 9(29.0)

MD, Doctor of Medicine.

Table 2. Participants’ responses to questions informing the patient and/or relative about the diagnosis and prognosis in cases where the patient
was capable

Total (n=55) Instructor total (n=24) Resident total (n=31)

Question/response N (%) N (%) N (%) P-value

1. Which person would you prefer to inform about the diagnosis 0.873
and prognosis?

(a) Patient 11 (20.0) 5(20.8) 6 (19.4)

(b) Relative 23 (41.8) 11 (45.8) 12 (38.7)

(c) Both the patient and relative 20 (36.4) 8 (33.4) 12 (38.7)

(d) No answer 1(1.8) - 1(32)

2. How often have you informed the patient about the terminal 0.921
diagnosis and prognosis?

(a) Every patient 11 (20.0) 3 (125) 8 (25.8)

(b) The majority of the patients 21 (38.2) 8 (33.4) 13 (41.9)

(c) Some patients 6 (10.9) 3 (12.5) 3(9.7)

(d) None of the patients 4(7.3) 3 (12.5) 1(3.2)

(e) Other 2 (3.6) 2 (8.3) -

(f) No answer 11 (20.0) 5(20.8) 6 (19.4)

3. How often have you informed the relative about the terminal 0.190
diagnosis and prognosis of the patient

(a) Every case 45 (81.8) 18 (75.0) 27 (87.1)

(b) The majority of the cases 7 (12.8) 4 (16.7) 3(9.7)

(c) Some cases 2 (3.6) 2 (8.3) -

(d) No answer 1(1.8) - 1(32)

participants (81.8%) responded that they informed the
immediate relatives in every case. There was no significant
difference between the faculty members and the residents
with regard to providing information about the patients’
illness (Table 2).

Attitudes toward advanced directives for
cardiopulmonary resuscitation

Only one-half of the participating physicians (50.9%)
thought that it was appropriate to inform all terminally ill

patients about CPR and to allow them to make decisions in
advance (Table 3). Fourteen participants (25.5%) preferred
to decide on a case-by-case basis by considering the physical
and psychological conditions, religion, and the cultural back-
ground of each individual. One-fifth (20.0%) did not agree
that information on CPR should be discussed with terminally
ill patients. No statistically significant difference was ob-
served between the instructors and the residents in the
responses to this question.

In their responses to the question, “Within the Thai
cultural environment, is it a good idea to provide CPR
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Table 3. Participants’ responses to questions regarding providing patients information about cardiopulmonary resuscitation (CPR)

Total (n=55) Instructor total (n=24) Resident total (n=31)

Question/response N (%) N (%) N (%) P-value

1. Is it appropriate to inform all terminally ill patients about 0.215
CPR and allow them to decide in advance?

(a) Yes 28 (50.9) 9 (37.5) 19 (61.3)

(b) No 11 (20.0) 6 (25.0) 5(16.2)

(c) Other 14 (25.5) 8 (33.4) 6(19.3)

(d) No answer 2 (3.6) 1(4.1) 1(3.2)

2. In Thai culture, is it a good idea to provide CPR information 0.005
to all admitted patients and allow them to decide about
CPR in advance?

(a) Yes 19 (34.5) 3 (12.5) 16 (51.6)

(b) No 17 (31.0) 6 (25.0) 11 (35.5)

(c) Other 19 (34.5) 15 (62.5) 4 (12.9)

Table 4. Participants’ responses to questions regarding their behavior in relation to cardiopulmonary resuscitation (CPR)

Total (n=55) Instructor total (n=24) Resident total (n=31)

Question/response N (%) N (%) N (%) P-value

1. Have you ever asked patients who were terminally ill 0.292
whether or not they wanted to have CPR performed?

(a) Yes 19 (34.5) 10 (41.7) 9 (29.0)

(b) No 34 (61.8) 14 (58.3) 20 (64.5)

(c) Other 2 (3.6) - 2 (6.5)

2. Have you ever asked the relatives of a terminally ill patient 0.183
whether or not they wanted to have CPR performed for the
patient?

(a) Yes 52 (94.6) 22 (91.7) 30 (96.8)

(b) No 2 (3.6) 2(83) -

(c) Other 1(1.8) - 1(3.2)

3. If the patients with terminal illnesses request that they do 0.063
not want to have CPR, would you prefer to follow their
wishes?

(a) Yes 50 (90.9) 24 (100.0) 26 (83.9)

(b) Other 4(7.3) - 4 (12.9)

(c) No answer 1(1.8) - 1(3.2)

information to all admitted patients and allow them to decide
about CPR in advance?”, about one-third (34.5%) of the
participants thought it was appropriate to inform all admitted
patients regarding CPR and to allow them to make advance
decisions (Table 3). Although another one-third (31.0%)
responded that it was not appropriate, the remainder
(34.5%) stated that their responses to this question depended
on the individual patient. The residents (51.6%) were more
likely to respond positively to this question than the instruc-
tors (12.5%) and there was a statistically significant differ-
ence between the two groups (P = 0.005).

Use of advanced directives in medical practice

More than one-half (61.8%) of the participating physicians
had never asked their terminally ill patients whether they
wanted to have CPR performed or not (Table 4). However,
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the majority (94.5%) had discussed this issue with the
patients’ relative(s). If the patients with a terminal illness
were to specify that they did not want to have CPR, the
majority of the participants (90.9%) stated that they would
follow their wishes. There was no significant difference
between the instructors and the residents on this response
(Table 4).

DISCUSSION

Although most physicians accept the ethical proposition that
patients are entitled to know their prognosis (Hancock ez al.,
2007), the provision of such important information appears
to be different among physicians in various social and cul-
tural backgrounds. A small proportion of Thai physicians
participating in this study preferred to inform the terminally
ill patients about their diagnosis and prognosis. Our findings
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were in accordance with previous studies conducted in Asian
countries on physicians’ attitudes. Only 13% (Tinada, 1994)
and 31% of Japanese physicians (Mizushima et al., 1990) and
no Chinese physicians (Feldman et al., 1999) would inform
their patients with cancer of their diagnosis. Similarly, Jiang
et al. (2006) reported that only 40.5% of Chinese oncologists
believe that patients with a terminal illness should know the
truth about their diagnosis. A high rate of non-disclosure of a
cancer diagnosis appears to be common among physicians in
Asia (Back & Huak, 2005). However, this might reflect a
general attitude prevalent in their communities. Families are
known to play a significant role in ethical decision-making for
patients in India (Chattopadhyay & Simon, 2008). There is
evidence to indicate that families are strongly resistant to
informing patients about their diagnosis (Wang et al., 2004).
A study in Japan found that only 4.3% of families consent
to the physician notifying patients about their diagnosis
(Tazawa etal., 1990). Some studies revealed that Asian
patients themselves do not wish to be told the truth (Seo
et al., 2000; Elwyn et al., 2002).

Similar to previous reports from the USA (La Puma et al.,
1991), the majority of Thai physicians in this study expressed
a positive attitude towards ADs and respect for the patient’s
wishes regarding CPR. Yet, only one-third of them agreed
with discussing advanced CPR planning with all admitted
patients and one-half supported the offering of an AD for
CPR to terminally ill patients. This attitude of Thai physicians
does not reflect those of the patients. In the same health-care
setting, the majority of ambulatory patients thought that it
was a good idea to discuss advance planning for CPR on a
routine basis with all admitted patients (Sittisombut et al.,
2005). Although they were still able to communicate, termi-
nally ill patients were also in favor of using an AD to deter-
mine their preference for CPR (Sittisombut ez al., 2008).
These studies suggest that, in contrast to the physicians’ atti-
tude, Thai patients are receptive to such discussions well
before they become unable to participate in the decision-
making process.

An interesting finding from this study indicates that, when
it comes to ADs, Thai physicians tend to give greater weight
to the decisions of family members than to those of the
patients. While one-third of the participants reported asking
terminally ill patients whether or not they wanted to have
CPR performed, almost all of them raised this question with
the patients’ relatives. Most of the participating physicians
felt that discussing this sensitive issue with the patients was
time-consuming and might be harmful to certain patients.
These findings are similar to those from previous studies of
physicians in Japan (Asai efal., 1998) and Singapore (Tee
et al., 1997), but they differ from similar studies in the USA
and Canada, where physicians are more likely to give patients
a greater voice in their own decisions (Bruera et al., 2000;
Ruhnke et al., 2000). In a study by Bruera et al. (2000), the
physicians surveyed in Europe, South America, and Canada
agreed that “do not resuscitate” orders should be discussed
with the terminally ill patient in all cases. A survey in the
USA found that the residents discussed the patient’s prefer-
ences for CPR with most patients on the day of admission
(Smith et al., 2006).

It is not clear yet whether the physicians’ preference actu-
ally contributes to the high rate of CPR in Chiang Mai Uni-
versity Hospital (Sittisombut et al., 2001). Currently, when
terminally ill patients are provided with the information con-
cerning their prognosis and the possibility of CPR during
their hospitalization, many of the northern Thai patients do
wish to make an advanced decision and the use of the AD
appears to be effective in reducing futile CPR attempts
(Sittisombut et al., 2008).

CONCLUSIONS

The data from this study suggest that cultural differences
shape physicians’ opinions and practices concerning ADs
with terminally ill patients. Greater emphasis on individual
autonomy might result in more collaboration between the
physicians and the patients with respect to ADs and end-of-
life decisions, but traditional Thai culture appears to permit
the physicians and the families to make decisions on behalf of
the patients when they feel it is in the patient’s best interest.
However, recent reports suggest that Thai patients are willing
to participate in the end-of-life decisions. Further research is
needed to clarify the effects of culture on end-of-life care,
particularly in the context of the rapid development and
consequent changes taking place in Thailand.
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Abstract

Introduction The Health Assessment Questionnaire Disability
Index (HAQ-DI) is a commonly used instrument to assess
functional status of patients with rheumatoid arthritis (RA).
Translations and adaptations of the HAQ-DI have been carried
out for use with RA patients in several countries. The objective
of this study was to evaluate the psychometric properties of the
Thai version of the HAQ-DI (Thai HAQ) in Thai patients with RA.

Methods Comprehensibility of the Thai HAQ was assessed by
126 patients with RA from 6 medical centers in Thailand.
Another group of 115 patients with active RA was enrolled to
test the reliability (internal reliability and 1-week test-retest
reliability), construct validity (correlations with other measures of
RA disease activity), floor and ceiling effects, and sensitivity to
change of the Thai HAQ at 3 months of treatment with disease-
modifying antirheumatic drugs.

Results More than 98% of the patients regarded the Thai HAQ
as comprehensible. The internal consistency of the Thai HAQ
was satisfactory with the overall Cronbach alpha of 0.91. The
test-retest reliability of the Thai HAQ was acceptable with the
intraclass correlation coefficient of 0.89. Moderate correlations
between the Thai HAQ and other outcomes of RA disease
activity were observed, except erythrocyte sedimentation rate,
with the Spearman correlation coefficients ranging from 0.42 to
0.57. The responsiveness of the Thai HAQ was moderate, with
a standardized response mean of 0.75 (95% confidence interval
0.56 to 0.94).

Conclusions The Thai HAQ is comprehensible, reliable, valid
and sensitive to change in the evaluation of functional status of
Thai patients with RA. The Thai HAQ is an essential tool to
measure treatment effects and progression of disability in RA
patients and should be applied in both clinical trials and routine
clinical care settings.

ACR: American College of Rheumatology; Cl: confidence interval; DMARD: disease-modifying antirheumatic drug; ESR: erythrocyte sedimentation
rate; HAQ: Health Assessment Questionnaire; HAQ-DI: Health Assessment Questionnaire Disability Index; ICC: intraclass correlation coefficient;
OMERACT: Outcome Measures in Rheumatology Clinical Trials; RA: rheumatoid arthritis; SD: standard deviation; SRM: standardized response
mean; Thai HAQ: Thai version of the Health Assessment Questionnaire Disability Index.
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Introduction

The Stanford Health Assessment Questionnaire (HAQ) was
originally developed to measure five important health out-
comes in patients with chronic diseases [1,2]. These dimen-
sions include premature death, functional disability, pain and
discomfort, adverse effects of treatment, and costs. The HAQ
Disability Index (HAQ-DI), the HAQ section to evaluate func-
tional capacity, is the most commonly used instrument for
assessing disability in patients with rheumatoid arthritis (RA).
The HAQ-DlI is a predictive factor of future disability and joint
damage in patients with RA [3-5]. Because it demonstrated
sensitivity to change, the HAQ-DI was chosen by the Outcome
Measures in Rheumatology Clinical Trials (OMERACT) and
the American College of Rheumatology (ACR) to be incorpo-
rated into the core set of outcome measures of RA disease
activity [6-8]. The HAQ-DI not only is considered an essential
measure of disability in patients with RA in clinical trials, but
also is used in clinical practice.

The HAQ-DI has been translated and adapted to suit the activ-
ities and cultures in diverse populations from more than 50
countries [9,10]. As with the original HAQ-DI, a number of
translations of the HAQ-DI into other languages have been
proven to be reliable, valid, and sensitive to change. For the
Thai version of the HAQ-DI (Thai HAQ), three items were
adapted and two activities were added to the existing items to
tailor the questionnaire to the lifestyle and culture of Thai peo-
ple. The Thai HAQ was back-translated and tested for its valid-
ity and responsiveness in a pilot study at a tertiary care
hospital in Thailand [11]. However, psychometric validation of
the Thai HAQ is still important if it is to be recommended as a
standard instrument to measure long-term disability in Thai
patients with RA. It is also needed for demonstrating the effec-
tiveness of disease-modifying antirheumatic drug (DMARD)
therapy, especially with the expensive biologics, and for use in
guidelines to follow the patients over time. Thus, the objective
of this study was to evaluate the comprehensiveness, reliabil-
ity, validity, and responsiveness of the Thai HAQ in Thai-speak-
ing patients with RA from different parts of the country.

Materials and methods

Comprehensibility

One hundred twenty-six adult patients who met the ACR 1987
revised criteria for the classification of RA [12] were included
in the comprehensibility assessment of the Thai HAQ. These
patients were enrolled from six medical centers in Thailand
from January to April 2006 regardless of their disease activity.
The comprehensibility questionnaire was self-reported by the
patients. For older patients and those with poor eyesight, the
responses were performed with the assistance of relatives
who accompanied them and of rheumatology nurses at the
clinics. The patients were asked whether they understood the
20 items from the eight domains of the Thai HAQ. The levels
of comprehensibility for each item were categorized on a 4-
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point scale (0, not comprehensible; 1, slightly comprehensi-
ble; 2, moderately comprehensible; and 3, highly comprehen-
sible). Scores of 2 or more for each item were regarded as
comprehensible.

Reliability, validity, and responsiveness

From the same six institutes, 115 more patients with RA were
consecutively selected between January 2006 and July 2007
to be included in this part of study. Each patient had to fulfill all
of the following criteria: (a) met the ACR 1987 revised criteria
for the classification of RA [12], (b) was at least 18 years of
age, and (c) had active disease characterized by (i) at least six
tender joints, (i) at least six swollen joints, (i) a Westergren
erythrocyte sedimentation rate (ESR) of at least 28 mm/hour,
and (iv) at study entry, just starting a non-biologic DMARD, an
increase in the dose of a non-biologic DMARD, or the addition
of another non-biologic DMARD. The patients were excluded
if they were pregnant or breastfeeding, receiving prednisolone
at a dose of more than 10 mg per day, or did not give informed
consent. The mode of Thai HAQ administration was similar to
that of the comprehensibility assessment. The assessments of
reliability, validity, and responsiveness of the Thai HAQ were
conducted in accordance with the OMERACT filter for out-
come measures in RA [8]. Both parts of the study protocols
were approved by the ethics committees of each institute. This
study was conducted in accordance with the Declaration of
Helsinki. All patients were required to give written informed
consent before entering this study.

The Thai HAQ

The Thai HAQ included 20 items from eight domains adapted
from the original HAQ-DI to suit Thai culture and activities. The
ability to perform an activity for each item is rated on a 4-level
scale, in which the score ranges from O (no difficulty in per-
forming that activity) to 3 (inability to perform that activity). The
requirement of a device or physical assistance in any item
increases the lower score to 2. To calculate the HAQ-DI score,
the maximum scores from each domain were summed and
divided by 8 to yield a score that ranged from 0 to 3. The
higher score indicated greater disability.

Statistical analysis

Baseline characteristics of the studied patients were pre-
sented as number and percentage for discrete parameters
and as mean and standard deviation (SD) for continuous
parameters. Comprehensibility assessment of the Thai HAQ
was presented as percentage of patients with moderate or
high comprehensibility in the Thai HAQ.

Reliability

Reliability was assessed by test-retest reliability and internal
consistency. The test-retest reliability was performed with a 1-
week interval. This interval was used because the patients
would not be able to remember the first test and the effects of
DMARDs added were not expected at 1 week of treatment.



The patients completed the first Thai HAQ at their clinic visits.
The second was sent to them by mail. Test-retest reliability of
the Thai HAQ was analyzed using intraclass correlation coef-
ficients (ICCs). The ICCs and their 95% confidence intervals
(Cls) were calculated using a two-way random-effects model.
An ICC value of 0.85 or higher was considered acceptable
[13]. Internal consistency among each domain of the Thai
HAQ was evaluated by Cronbach alpha using the results from
the first administration. The overall Cronbach alpha was calcu-
lated from all eight domains of the Thai HAQ. For each domain,
Cronbach alpha was obtained by deleting that domain from
the questionnaire [14].

Validity

Construct validity of the Thai HAQ was performed by correlat-
ing the baseline eight domains and total scores of the Thai
HAQ with the following outcome measures of RA disease
activity: number of tender joints (total 68 joints), number of
swollen joints (66 joints), patient's assessment of pain, patient
global assessment of disease activity, physician global
assessment of disease activity, and ESR. Pain score and
patient and physician global assessments of disease activity
were measured on a 5-level categorical scale, in which the
higher score indicated greater pain and worse disease status.
The correlation coefficients used in this study were Spearman
correlation coefficients. Correlation coefficients of greater
than 0.6, of 0.6 to 0.3, and of less than 0.3 were considered
strong, moderate, and weak correlations, respectively [15].
The Thai HAQ was also evaluated for floor and ceiling effects.
Floor and ceiling effects were considered to be present if at
least 15% of the patients scored O (the lowest possible score)
or 3 (the highest possible score), respectively, on the Thai
HAQ [16].

Table 1
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Responsiveness

Responsiveness of the Thai HAQ and other measures of RA
disease activity was calculated from the baseline values and
the values at month 3. To assess the responsiveness of the
Thai HAQ and other parameters, the differences between
baseline and month 3 scores were used for calculating the
standardized response mean (SRM) from the formula:

SRM = mean change ofthe score /SD change ofthe score.

The SRM value between 0.6 and 0.8 is considered moderate
effect and clinically significant. The value of greater than 0.8
represents large effect [17,18]. The statistical software used
in this study was SPSS for Windows, version 11.0 (SPSS Inc.,
Chicago, IL, USA). The statistically significant level was deter-
mined as a P value of less than 0.05.

Results

Demographic data of both groups of studied patients are
shown in Table 1. The comprehensibility of the Thai HAQ was
assessed by 126 patients, whose domiciles were distributed
in all parts of the country. Twenty-six patients (20.6%) were
from Bangkok. Among the others, 35 (27.8%) resided in Cen-
tral Thailand, 23 (18.3%) in the North, 11 (8.7%) in the North-
east or East, and 31 (24.6%) in the Southern part of Thailand.
The mean (SD) age of the studied patients was 50.5 (13.0)
years. One hundred fourteen patients (90.5%) were women.
Although 68.3% of the patients (86 patients) completed only
primary education (that is, 6 years of formal education), more
than 90% of the 126 patients scored each item of the Thai
HAQ as moderately or highly comprehensible, as shown in
Table 2.

Of the 115 patients with RA enrolled to test the reliability,
validity, and responsiveness of the Thai HAQ, 99 (86.1%)
were women. The mean (SD) age was 48.9 (11.9) years, and

Demographic characteristics of studied patients

Demographic characteristics

Comprehensibility assessment Reliability, validity, responsiveness assessment

Number of patients

Females/males, number (percentage)

114/12 (90.5%/9.5%)

126 115

99/16 (86.1%/13.9%)

Age in years, mean = SD 50.5+13.0 489+ 11.9
Disease duration in months, mean £ SD ND 6891718
Rheumatoid factor-positive patients, number ND 88 (76.5%)
(percentage)
Formal education, number (percentage) of patients
<6 years 92 (73.0%) 81 (70.4%)
>6 to <12 years 26 (20.6%) 24 (20.9%)
>12 years 8 (6.4%) 10 (8.7%)

ND, no data; SD, standard deviation.
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Table 2

Comprehensibility of each item of the Thai HAQ assessed by 126 Thai patients with rheumatoid arthritis

Thai HAQ. domain

Thai HAQ item

Percentage comprehensibility

Are you able to:

Dressing and grooming 1. Put on clothes, including buttoning up? 100
2. Wash your hair? 100
Arising 3. Get up from a chair without armrests? 98.4
4. Lie down and get up from the bed, or sit in floor-sitting or kneeling position? 100
Eating 5. Slice food with a knife? 99.2
6. Lift up a glass (filled with water) for drinking? 99.2
7. Open up food or beverage cans? 99.2
Walking 8. Walk outdoors on level ground? 100
9. Climb up five steps of stairs? 99.2
Hygiene 10. Apply soap over the body and towel up? 100
11. Lift up a water bowl to wash yourself? 100
12. Sit down and get up from a toilet seat? 100
Reach 13. Reach for a 2-kg object from an overhanging cupboard? 98.4
14. Bend down to pick up an article from the floor? 100
Grip 15. Open a car door? 100
16. Open containers (such as conserve or Ovaltine jar)? 99.2
17. Turn on and off a faucet, or wring clothes after washing? 99.2
Activities 18. Go marketing? 99.2
19. Get on and off a car or a bus? 99.2
20. Sweep and mop? 98.4

Thai HAQ, Thai version of the Health Assessment Questionnaire Disability Index.

the mean (SD) disease duration was 68.9 (71.8) months.
Rheumatoid factor was positive in 77%. The mean (SD) Thai
HAQ score at baseline was 1.56 (0.75).

Internal consistency of the Thai HAQ was satisfactory, with the
Cronbach alpha of 0.910 among all eight domains. Removal of
each domain of the Thai HAQ did not produce a significant
change in the Cronbach alpha. The highest alpha was 0.899
when the dressing domain was deleted and the lowest alpha
was 0.886 when the reach or activity domain was excluded
from the Thai HAQ.

Test-retest reliability of each domain and total Thai HAQ
scores was acceptable. The average measure ICC of the Thai
HAQ was 0.89 (95% CI 0.84 to 0.92). For each domain of the
Thai HAQ, the estimates of ICC ranged from 0.77 to 0.87. The
mean and SD of each domain of the Thai HAQ at baseline and
day 7 as well as the ICCs and 95% Cls are shown in Table 3.
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The Spearman correlation coefficients for construct validity of
each domain of the Thai HAQ and total Thai HAQ scores are
shown in Table 4. Moderate correlation was observed
between the majority of Thai HAQ domains as well as the Thai
HAQ and outcomes of RA disease activity. These correlation
coefficients ranged from 0.30 to 0.57. The highest correlation
coefficient was observed between the Thai HAQ and ACR
functional class (correlation coefficient 0.57), whereas the
lowest was seen between the Thai HAQ and ESR (correlation
coefficient 0.37). ESR correlated weakly with four domains of
the Thai HAQ (dressing and grooming, walking, grip, and
activity domains). The grip and walking domains of the Thai
HAQ also had weak correlations with the number of swollen
joints, number of tender joints, and pain level.

Floor and ceiling effects of the Thai HAQ were not observed
in the studied patients. At baseline, none (0%) scored O or 3



Table 3
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Test-retest reliability of eight domains of the Thai HAQ

Thai HAQ. domain Mean % SD score on day 1 Mean = SD score on day 7 ICC (95% Cl)a

Dressing and grooming 0.90 £0.83 0.82 £0.83 0.83 (0.75-0.88)
Arising 2.05+ 1.67 1.85+0.99 0.84 (0.77-0.89)
Eating 1.60 £ 1.02 1.47 £1.02 0.82 (0.75-0.88)
Walking 1.27 £0.98 1.12£1.01 0.87 (0.81-0.91)
Hygiene 1.34 £ 0.80 1.22 £ 0.96 0.77 (0.66-0.84)
Reach 1.80 £1.07 1.61 +1.07 0.77 (0.67-0.84)
Grip 1.91 £0.97 1.62 +1.00 0.78 (0.69-0.85)
Activities 1.59 £ 1.01 1.33+1.00 0.80 (0.70-0.86)
Thai HAQ 1.56 £0.75 1.38+£0.80 0.89 (0.84-0.92)

aTwo-way random-effects average measure intraclass correlation coefficient (ICC). Cl, confidence interval; SD, standard deviation; Thai HAQ,

Thai version of the Health Assessment Questionnaire Disability Index.

on the Thai HAQ. At 8 months of treatment, 6 patients (5.2%)
scored 0 and 1 patient (0.9%) scored 3.

Responsiveness of the Thai HAQ and other measures of RA
disease activity was moderate as the SRMs were 0.6 or
higher, except for ESR. The SRM for the patient global assess-
ment of disease activity was the highest (0.94), whereas that
for the Thai HAQ was 0.75. The SRMs for the Thai HAQ com-
pared with the other measures of RA disease activity are
shown in Table 5.

Table 4

Discussion

Approximately 90% of the patients enrolled in this study were
women. The high proportion of female patients with RA was
observed across all six institutes (range 73.3% to 96.8%).
This finding was because more women than men are affected
by RA and because women with chronic rheumatic diseases
in Thailand generally comply with long-term treatment better
than men do.

Our study has shown that the Thai HAQ is comprehensible
among Thai patients with RA recruited from different parts of
Thailand. Despite the finding that more than 70% of the

Spearman correlation coefficients between each domain and the Thai HAQ and outcomes of rheumatoid arthritis disease activity

Thai HAQ domain Tender joint count Swollen joint Patient global Physician global Pain ESR ACR functional
count assessment assessment class
Dressing 0.31 0.32 0.40 0.34 0.34 0.23 0.47
a
Arising 0.42 0.39 0.45 0.42 0.35 043 0.35
Eating 0.32 0.33 0.35 0.30 0.31 0.35 0.44
Walking 0.37 0.272 0.43 0.39 0.35 0.28 0.58
a
Hygiene 0.39 0.39 0.44 0.37 0.33 0.40 0.42
Reach 0.39 0.39 0.39 0.35 0.32 0.31 0.42
Grip 0.292 0.292 0.35 0.33 0.22 0.28 0.38
a a
Activity 0.30 0.35 0.44 0.42 041 0.23 0.51
a
Thai HAQ 0.46 0.43 0.52 0.48 0.42 0.37 0.57

aCorrelation coefficient of less than 0.3 represents weak correlation and 0.3 to 0.6 represents moderate correlation between the Thai HAQ (Thai

version of the Health Assessment Questionnaire Disability Index) domain and rheumatoid arthritis disease activity. P < 0.05 for all correlation
coefficients. ACR, American College of Rheumatology; ESR, erythrocyte sedimentation rate.
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Table 5

Differences of treatment effect and standardized response means of rheumatoid arthritis disease activity and function outcomes

between baseline and month 3 of treatment

Rheumatoid arthritis outcome

Mean difference of treatment (95% CI)

SRM (95% CI)

Tender joint count

Swollen joint count

Patient global assessment
Physician global assessment
Pain level

ESR

Thai HAQ

ACR functional class

-3.58 (-2.42 t0 -4.74)
-2.72 (-1.90 to -3.53)
-0.79 (-0.63 to -0.96)
-0.77 (-0.61 to -0.94)
-0.75 (-0.58 to -0.93)
-13.98 (-7.01 to -20.84)
-0.50 (-0.38 to -0.63)
-0.44 (-0.29 to -0.60)

0.59 (0.40 to 0.78)
0.64 (0.45 to 0.83)
0.94 (0.74 to 1.13)
0.89 (0.70 to 1.09
0.82 (0.62 to 1.01

)
)
0.41 (0.21 to 0.61)
0.75 (0.56 to 0.94)

)

0.59 (0.38 to 0.80

ACR, American College of Rheumatology; Cl, confidence interval; ESR, erythrocyte sedimentation rate; SRM, standardized response mean; Thai
HAQ, Thai version of the Health Assessment Questionnaire Disability Index.

patients had a limited educational level, there was no signifi-
cant variation in the comprehensibility of each item of the Thai
HAQ. All 126 patients regarded nine items as comprehensi-
ble. Only one and two patients, respectively, rated eight and
three items of the Thai HAQ as slightly comprehensible.
Among the three items with the least comprehensibility, two of
these ('get up from a chair without armrests' and 'reach a 2-kg
object from an overhanging cupboard') are common activities
in many urbanized populations. However, neither of these
activities is considered common by older Thai people who get
used to living in the traditional Thai style. The other item,
sweep and mop, a common activity for Thai people, was rated
as slightly comprehensible by two older patients with RA who
no longer performed this activity. The comprehensibility of the
Thai HAQ was higher than that of the Korean HAQ, which
ranged from 76% to 98% [19].

The Thai HAQ scores that included and excluded the use of
aids/devices or assistance varied between 0 and 0.25 (data
not shown). Use of aids/devices or other people's assistance
may enhance the HAQ-DI scores [20]. In this study, most
patients who required aids/devices or assistance scored that
item 3, instead of 2, as they were unable to do that activity by
themselves.

The Thai HAQ has been demonstrated to have satisfactory
internal consistency with the Cronbach alpha of 0.910. The
Cronbach alpha for each item of the Thai HAQ was also high
and varied insignificantly. Our findings were comparable to the
results from the HAQ-DI in other Asian countries, including
South Korea [19], China [21], Kuwait [22], and Japan [23].
The Cronbach alpha in these studies ranged from 0.86 to
0.95. Test-retest reliability of the Thai HAQ has been shown to
be acceptable with the ICC of 0.89. The test-retest reliability
of the Thai HAQ was less than those of the Korean and Japa-
nese HAQs but was higher than the Chinese and Arabic
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HAQs. For each domain of the Thai HAQ, only the walking
domain had an ICC of greater than 0.85. The mean scores of
each domain of the Thai HAQ and total scores in the second
administration were lower than those in the first visit. This find-
ing was not explained by the effects of DMARDs added but
might be caused by the advice from the physicians to rest the
inflamed joints or the adjustment of nonsteroidal anti-inflamma-
tory drugs and/or analgesics, which should take effect within
1 week.

The method of assessing test-retest reliability of the Thai HAQ
by self-administration on the first visit and mailed response 1
week later was similar to those of the Korean and Japanese
HAQ studies. Potential biases incurred from a mailed
response, such as the incompleteness of filling out the ques-
tionnaire and failure to return the response, were avoided.

The Thai HAQ has been demonstrated to correlate moderately
with the other measures of RA disease activity. The correlation
coefficients between the Thai HAQ and patient global assess-
ment of disease activity and ACR functional class were higher
than those between the Thai HAQ and number of tender joints,
number of swollen joints, physician global assessment of dis-
ease activity, and pain level. Weak correlations were found
between the walking domain and number of swollen joints and
between the grip domain and number of tender joints, number
of swollen joints, and pain level. Newly designed devices (that
is, car doors, faucets, and containers) and footwear and
improvement of fabric quality (for the wring cloth item) may
help improve the patient's ability to perform the activities in the
grip and walking domains.

The lowest correlation coefficient was observed between the
Thai HAQ and ESR. This finding corroborated with the results
from the Arabic, Chinese, and Korean HAQs as ESR corre-
lates better with RA disease duration, radiographic changes,



and joint deformity than with functional disability [20]. Three
measures of RA disease activity, including patient and physi-
cian global assessments of disease activity and ACR func-
tional class, had moderate correlation with all domains of the
Thai HAQ. These correlations emphasized the importance of
function on the overall health status of patients with RA.

Floor and ceiling effects of the Thai HAQ were not detected at
either baseline or month 3 of treatment in this study. These
effects were not investigated in the Arabic, Chinese, Japa-
nese, or Korean HAQs. At month 3 of DMARD treatment, very
few patients reported the lowest and highest possible scores.
Six patients who reported the Thai HAQ score of 0 had signif-
icant improvement in their function after DMARD treatment.
The only patient who scored 3 was an older patient who
already had severe disability at baseline and did not respond
to the increment of methotrexate dosage.

Responsiveness of the Thai HAQ measured as SRM was
regarded as moderate effect and clinically significant. Large
response means (SRM >0.8) were observed for the patient
and physician global assessments of disease activity and for
pain level. Moderate response means were found for the Thai
HAQ (0.75) and number of swollen joints (0.64), whereas the
number of tender joints and ACR functional class had the
SRM closed to moderate effect (0.59). Our study has shown
that patient-reported outcomes, including the Thai HAQ, were
more efficient than physician-related outcomes, such as the
numbers of tender and swollen joints, in detecting treatment
effect. As expected, a small response mean was observed for
the ESR (0.41).

Conclusions

This study, together with our previous work, demonstrates that
the Thai HAQ has been shown to be comprehensible, reliable,
valid, and sensitive to change in detecting disability in Thai
patients with RA. Our findings have confirmed the validity of
using the Thai HAQ as an instrument to measure functional
status of RA patients after treatment with DMARDs or biologic
agents or both in clinical trials and daily practice.
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This study evaluated factors affecting the severity of bite site
necrosis and systemic symptoms resulting from envenoma-
tion among patients bitten by Malayan pit vipers (Cal-
loselasma rhodostoma) in Thailand. We studied 145 victims
prospectively. An additional 80 medical records were obtained
for a retrospective study. Collected data included gender of the
victims, anatomic locations of bites, where attacks took place,
and predisposing factors and how they might have affected the
clinical course. Most patients presented with minimal to mod-
erate symptoms. Only eight patients required surgical wound
debridement. None required amputation. However, 27 subjects
developed permanently swollen limbs, presumably because of
lymphatic or vascular injury. Significant coagulopathies were
common (52.48%), and the only two deaths were attributable to
intracranial hemorrhage. The improved clinical outcomes in
the prospective and retrospective groups, compared with older
series, might have been attributable to better public educa-
tion, improved road infrastructure, and more health care facil-
ities. Less reliance on nonprofessional healers and fewer ap-
plications of tourniquets also might have influenced clinical
outcomes. Malayan pit viper antivenin, manufactured in Thai-
land, appears to be effective in reversing dangerous coagulopa-
thies.

Introduction

nake envenomation from Malayan pit viper {(MPV) (Cal-

loselasma rhodostoma. formerly known as Angkisirodon
rhodostoma) (Fig. 1) bites can result in serious disability and
death. Previous studies reported mortality rates of 1 to 2%."
Clinical manifestations of MPV bites may be local. systemic. or
both. Hemorrhagic effects attributable to coagulopathy are often
seen with MPV bites. The MPV is a dangerous and abundant
species in southeast Asia and is known to bite without warning.
It has been reported in Thailand. Cambodia. Java. Peninsular,
Malaysia. Myanmar. Sumatra. and Vietnam. Snakes of the Cro-
talinae subfamily. which includes the MPV. are responsible for
the majority of reported snakebites in Thailand.” * Clinical man-
ifestations resulting from coagulopathy include petechiae. epi-
staxis. hematuria, hemoptysis. uterine. gastrointestinal, and
central nervous system hemorrhage. disseminated intravascu-
lar coagulation, and shock. [n MPV venom. as with other viperid
venoms, hemorrhagic metalloproteinases are responsible for lo-
cal hemorrhage. as a result of degradation of collagen of the
vascular basement membrane, followed by total disintegration
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of the vascular structure."” The major hemorrhagin of this
venom is a glycoprotein termed rhodostoxin. It is reported to be
responsible for local necrosis through activation of tissue tumor
necrosis factor-«.* However. the role of hemorrhagic metallopro-
teinases in systemic complications remains unclear. The MPV
venom contains proteins that affect platelet aggregation. Aggre-
tin is a heterodimeric C-type lectin that activates platelets by
binding to the platelet glycoproteins GP1b and «,8,.% It may
induce thrombocytopenia in envenomed patients.!” A protein
with similar structure, called rhodocetin, was shown to inhibit
collagen-induced platelet aggregation.' The venom also con-
tains coagulation factor Il and factor X activators and thrombin-
like enzymes (ancrod), which are responsible for consumption
coagujopathy and organ failure. Although consumption coagu-
lopathy and thrombocytopenia are considered to be the major
causes of systemic bleeding, hemorrhagic metalloproteinases
could damage vascular endothelial cells. destroying vascular
integrity, provoking platelet aggregation. and activating the co-
agulation cascade. This may terminate in disseminated intra-
vascular coagulation. Almost all of the systemic effects of MPV
venom can be successfully treated with supportive measures
and species-specific antivenin. However. local toxicity from ven-
oms, such as edema and myonecrosis. are not prevented or
reversed by antivenin therapy. The MPV venom first causes
pain, swelling, and ecchymoses, which appear within minutes
after the bite (Fig. 2). The MPV. unlike cobras, has large fangs
that can inject venom deep into tissues. Necrosis may therefore
involve the skin, subcutaneous tissues, and muscle. which can
progress slowly to end in dry gangrene. These effects prolong
hospitalization and increase morbidity. which may result in loss
of a digit or limb.!? Factors contributing to clinical outcomes are
related to the snake’s size and the amount of venom injected.
The geographic origin of the snake and the quality of medical
care rendered may also influence outcomes. It is important, at
the time of presentation. to make a rapid estimate of the degree
of envenomation and to determine whether there is progression
of symptoms. A recently published clinical tool is the snakebite
severity score (SSS), shown in Table I. The SSS helps workers
assess vital signs serially, search for evidence of progression of
local tenderness, edema. and induration, and prepare a flow
chart of systemic symptoms. It also allows scoring of the clinical
severity and improves record keeping.'® This study evaluated
various factors that had effects on the severity of tissue necrosis
and the systemic envenomation syndromes of patients bitten by
a MPV.

Methods

One hundred forty-five patients were collected prospectively.
between April 2002 and June 2003, from 10 provincial hospitals
throughout the country and from districts known to have many
snakebite victims. Eighty hospital charts for snakebite patients
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Fig. 1. MPV (C. rhodostoma).

Fig. 2. Severe necrotic reaction for a Thai child bitten by a MPV. The necrosis
involves deep and superficial tissues.

in Prachuap Khiri Khan province {rom the year 2001 were also
reviewed retrospectively. Eligibilitv criteria for patient selection
included a bite from a MPV {or which the species of the snake
was confirmed. Patients were included il the snake was not
captured but the patient presented with a good description and
clinical and laboratory features consistent with MPV envenoma-

tion. These features included a venous clotting time (VCT) of

>30 minutes and mulliple hemorrhagic blisters at the bite site
that evolved rapidly.""'* Informed consent to participate in the
prospective study was obtained [rom patients or their relatives.

Data from hospital records in the prospective and retrospec-
tive series were summarized by two nurses and reviewed by the
principal investigator. The SSS was modified {rom the report by
Dart et al." as indicated in Table I. The following information
was tabulated and analyzed: clinical signs and symptoms.
pulse. temperature and blood pressure. urinalysis results. com-
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plete blood counts. and VCT. Electrolvte levels and renal fune-
tion parameters were evaluated where indicated. Data were col-
lected at admission. 2 and 12 hours later. and daily therealter.
This information was compiled with the SSS level. ¥ Statistical
analvses used the v test or Student's 1 test.

Results

The prospective study collected a total of 145 MPV bite victims
from six provinces (Fig. 3). The vietims came from the southern
region. which included Trang (33.79%). Nakhon Si Thammarat
(22.07%). Prachuap Khiri Khan {17.93%). Surat Thani (15.06").
and Songkhla (7.50%) provinces. Surprisingly, we found that
Lampang. a northern Thai province. provided 2.76% of the cases
(4 of 145 cases: Fig. 4). We lound no MPV bite victims in Nakhon
Ratchasima (northeast]. Lop Buri (central). Ratchaburi (west-
ern). and Nakhon Sawan (northern) provinces. The peak snake-
bite season was in May. early in the monsoon season (19.31%:
Fig. 5). All snakebite victims were Thai residents. There were no
foreigners or tourists in this ¢roup.

Snakebites occurred throughout the dav (from 8:00 a.m. to
4:00 p.m.). representing the time that victims worked in fields or
rubber plantations. but some bites occurred at night (21.25%)
and then mostly near the victims” homes. The size of snakes. as
reflected by the distance between fang marks. was recorded only
in the prospective study. Sizes ranged between 1.6 and 1.70 enm.
We searched the literature in an eftort to determine the relation-
ship of the space between lang marks and snake size but lound
no published study. Local Thai herpetologists assured the au-
thors that more space between fangs is related to larger snake
size (L. Chanhome. personal communication). The number of
snakes brought to the hospital for identification was higher in
the prospective study (Table [l).

More male patients experienced snakebites (age range. 27-50
vears). However. there were five children (3.5%) - 15 vears ol age
in the prospective group and cight (10%) in the retrospective
group. Most bites occurred in rural areas. outdoors. and in dark
or dusky places. Bites on the lower limbs. especially fegs, rep-
resented 40 to 60% of cases. Bites on finders or toes represented
30% (Table 11).

The mean time between snakebite and arrival at a hospital
was 175 minutes in the prospective study. and times did not
differ significantly between patients who did or did not have
severe tissue necrosis. The time was significantly longer (110-
690 minutes) in the retrospective study. Most patients (60" in
the prospective study and 100% in the retrospective studv) had
not applied tourniquets. The volume of antivenin administered
was four to nine vials (i.e.. 40-90 mL). Approximately 95% of the
MPV antivenin used came from the Queen Saovabha Memorial
Institute of the Thai Red Cross Societv (Bangkok, Thailand).
which is now the only antivenin manufacturer in Thailand.

The incidence of tissue necrosis at the MPV bite site was 95%
in the prospective study and 94% in the retrospective study. The
most common SSS levels were minimal (score of 1 for 78.6% and
86.25% of the prospective and retrospective groups. respec-
tivelv) (Fig. 6). These patients had tocal pain and mildly inflamed
wounds. They required only wound care to prevent or control
infection. Patients with severe local necrosis (scores of 2-3)
represented 23 (15.9%]) of 1.15 prospectively studied patients.
Six (26"%) of 23 patients had moderate to severe local tissue
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TABLE 1

MODIFIED SSS

Criteria Level
Pulmonary system
No symptom/sign 0
Minimal dyspnea, chest tightness, mild or vague systemic discomfort, or respirations of 20-25 breaths/minute 1
Moderate dyspnea (tachypnea, 26-40 breaths/minute; use of accessory muscle) 2
Cyanosis, air hunger, extreme tachypnea, or respiratory insufficiency/failure 3
Cardiovascular system
No symptom/sign 0
Tachycardia (100-125 beats/minute), palpitations, generalized weakness, benign dysrhythmia, or hypertension 1
Tachycardia (126-175 beats/minute) or hypotension, with systolic blood pressure of <100 mm Hg 2
Extreme tachycardia (>175 beats/minute) or hypotension, with systolic blood pressure of <100 mm Hg, 3
malignant dysrhythmia, or cardiac arrest
Local wound
No symptom/sign 0
Pain, swelling, or ecchymosis within 5-7.5 cm of bite site 1
Pain, swelling, or ecchymosis involving less than one-half of the extremity (7.5 cm from bite site) 2
Pain, swelling, or ecchymosis extending beyond affected extremity (>100 cm from bite site) 3
Gastrointestinal system
No symptom/sign 0
Abdominal pain, tenesmus, or nausea 1
Vomiting or diarrhea 2
Repeated vomiting, diarrhea, hematemesis, or hematochezia 3
Hematologic system
No symptom/sign 0
Coagulation parameters slightly abnormal: PT, <20 seconds; PTT, <50 seconds; platelets, 100,000-150,000/mL: 1
fibrinogen, 100-150 pg/mL; VCT, 10-20 minutes
Coagulation parameters abnormal: PT, <20 to 50 seconds; PTT, <50 to 75 seconds; platelets, 50,000-100,000/ 2
mL; fibrinogen, 50-100 pg/mL: VCT, 21-30 minutes
Coagulation parameters abnormal: PT, <50 to 100 seconds; PTT, <75 to 100 seconds: platelets, 20,000-50,000/ 3
mL; fibrinogen, <50 pg/mL; VCT, >30 minutes
Coagulation parameters markly abnormal, with serious bleeding or the threat of spontaneous bleeding: 4
unmeasurable PT or PTT; platelets, <20,00/mL; undetectable fibrinogen, and severe abnormalities of other
laboratory values, including VCT, also fall into this category
Central nervous system
No symptom/sign 0
Minimal apprehension, headache, weakness, dizziness, chills, or paresthesias 1
Moderate apprehension, headache, weakness, dizziness, chills, paresthesia, confusion, or fasciculation in area of 2 [
bite site |
Severe confusion, lethargy, seizures, coma, psychosis, or generalized fasciculation 3

PT, prothrombin time; PTT, partial thromboplastin time.

necrosis (scores of 2-3) that required surgical debridement.
There was no need for amputation in either group. The severity
of tissue necrosis was significantly influenced by the quality and
timing of treatment rendered (p < 0.05). However. two victims
required surgical decompression because of swelling and circu-
latory impairment; bite sites were a finger or toe, locations with-
out abundant soft tissue space. causing the compartment syn-
drome (scores of 2-3).

Systemic manifestations involved the central nervous, cardio-
vascular, pulmonary, gastrointestinal. and hematologic sys-
tems. An overall analysis of SSS values revealed 0.80 to 1.00
involving the central nervous system. 0.40 to 0.90 the pulmo-
nary system. 0.03 to 0.17 the gastrointestinal system. 0.45 to
0.83 the cardiovascular system. 1.69 to 1.84 the hematologic
system. and 1.01 to 1.17 Dite site reactions. The highest scores
appeared 12 hours after hospitalization (Fig. 7). No patients
developed seplicemia but two subjects had the disseminated
intravascular coagulation syndrome and died as a result of
intracranial hemorrhage. The first patient. a 60-year-old man,
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came to the hospital comalose and with severe coagulopathy
(VCT of >30 minutes and hematuria). He had been bitten by a
MPV 3 days previously and had been treated by a traditional
healer with herbal remedies and local potions. He was moribund
and had moderately severe tissue necrosis (score of 2) at the bite
site. The patient was intubated and given 30 mL of antivenin,
and his VCT returned to normal after 6 hours. However, he had
developed intracranial hemorrhage and never regained con-
sciousness. The second fatality was a 72-year-old man. He was
admitted to the hospital 1 hour after having been bitten by a
MPV. On the first day of admission, he had pain at the bite site
and was very apprehensive but had no abnormal systemic
symptoms and no coagulopathy (VCT of 10 minutes). On the
morning of his second hospital day. the patient developed bleed-
ing from his gums and had a VCT of >30 minutes. There was no
antivenin available at that time. In the afternoon, the patient
went into shock, lost consciousness, and developed hematuria,
hematemesis, and thrombocytopenia. He remained deeply un-
conscious and required vasopressors. During the afternoon of
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Fig. 4. Distribution of snakebite victims among the 10 provincial hospitals, in
the prospective study.

the second day. after it was decided that his case was hopeless,
the patient was taken home to die.

Among victims with coagulopathy. 52.48% and 35.44% in the
prospective and retrospective groups. respectively. had severe
abnormal coagulopathy (VCT of »30 minules). The mean VCT
was >21 minutes on the first dav and gradually decreased to
normal by day 5 after treatment with antivenin. Most patients
who had VCTs of »30 minutes and who received antivenin
(three to five vials) showed improvement in the VCT 6 to 12
hours later, with return to normal 2 days later. In the prospec-
tive study. 25 of 145 victims did receive antivenin but their VCTs
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Fig. 5. Seasonal frequency of snakebites by C. rhodostoma during April 2002 to
June 2003.

were still >30 minutes 12 hours later. The patients were given
an additional three to five vials, which rapidly normalized the
VCT in all cases.

Discussion

Our prospective and retrospective studies revealed some de-
gree of bite site tissue injury for almost all victims. None of the
patients required amputations, which indicates that even severe
tissue necrosis of level 3 (by SSS) usually resolves in 2 to 3
weeks. Resolution can occasionally take 2 to 3 months. and for
some victims the limb may remain permanently swollen because
of vascular and/or lymphatic damage.'®

Species-specific antivenin neutralizes circulating venom and
reverses systemic symptoms. Local bite site necrosis, however,
responds poorly (if at all) to antivenin administration.'” This is
partly attributable to the fact that tissue injury occurs rapidly
and may be well established by the time the patient arrives at a
hrr-.plldl Severe tissue necrosis was found in 2 (1.4%) of 145
cases in our prospective study and required surgical debride-
ment. Both subjects appeared with a delay of 4 to 5 hours. They
did receive 15 vials (150 mL) of antivenin after arrival at the
hospital, but there was still progression of local necrosis. An
additional four patients with tissue necrosis, who did not receive
antivenin, had first been treated by traditional healers. The
patients required surgical wound debridement. There were no
cases of severe tissue necrosis in the retrospectively studied
group. This finding is surprising and needs an explanation.
Prachuap Khiri Khan provincial hospital, the site of the retro-
spective study, is located in a relatively prosperous region with
good road infrastructure, a higher level of education, and good
aceess o medical centers. I ig likely that patients in this region
reported more rapidly for medical care. rather than visiting
traditional healers, This may be one explanation for less tissue
injury and better outcomes. Only 61 {25%) patients in this group
received antivenin,

Traditionally. patients bitten by venomous snakes in Thai-
land applied tourniquets to the bite site in an attempt to delay
absorption of venom into the circulation. This is no longer rec-
ommended. because it was found to be dangerous.'* A previous
study of patients bitten by MPVs in Thailand showed that tour-
niquets applied by patients failed (o inhibit the spread of venom
into the general circulation.'>1% Another study reported gan-
grene after tourniquet application.'* Data concerning bite vic-
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TABLE II
VARIOUS FACTORS AFFECTING TISSUE NECROSIS

Prospective Study

Variables

Gender (no.)

Male 64
Female 58
Location (no.)
| Urban 22
Rural 100
| Place of bite (no.)
Indoor 12
Outdoor 110
Predisposing factors (no.)
Barefoot 92
[ Dusk 30
Site of bite (no.)
Lower 85
Upper 37
First aid treatment (no.)
Tourniquet 47
. No tourniquet 75
| Treatment (no.)
Dressing 120
Debridement 2
First seen by traditional healers (no.) 7
Age (years)” 48.61 + 1.71
Time of bite® 00:50 p.m. = 30
minutes
Duration of hospitalization (days)® 3.02 = 1.73

Time between bite and seeking medical advice 175.20 = 44.16
(minutes)”
VCT (minutes)”
First day
Third day

-"an + SE,

>21.58
>11.26

+ (.84
*0.97

" Statistically significant, p < 0.05.
O e
80
3
e 60
D
%
= 40
20
0 T

Moderate

All levels Minimal Severe

Fig. 6. Incidence of tissue necrosis after C. rhodostoma bites in the prospective
and retrospective studies.

tims. circumstances. and sites ol bites, as well as anatomic
locations. were similar to those reported by Mitrakul.?" [smail
and Memish.*' and Da Silva et al.*’** The distance between fang
marks is thought (o be related to the size of the snake and
possibly the amount of venom injected. Where this was re-
corded. bites had a mean space of 1.6 to 1.7 cm between fang
marks. This may indicate that they came from female adult or
young male snakes (L. Chanhome. personal communication).
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No Tissue Necrosis

Retrospective Study ha
Tissue Necrosis No Tissue Necrosis Tissue Necrosis
9 44 6
14 30 0
3 25 1
20 49 5
2 1 0
21 71 6
19 23 1
4 48 5
16 61 3
7f 13 3
10 0 0
I 68 5
17 74 5
6 0 1
6
46,60 * 4.26 39.95 * 2,21 26.85 = 8,05
2:18 p.m. = 59 1:54 p.m. * 45 12:50 p.m. = 60
minutes minutes minutes
4.35 * 0.65" 2.15*0.13 433 % 1.11
187.17 = 67.04 111.35 + 26.20 690.00 = 580.29
=25.91 + 1.97* »19.97 = 0.90 >24.00 + 3.82

>14.71 = 0.87" >18.00 = 4.24 >20.93 £ 1.51 |

When the SSS values involving the central nervous, cardio-
vascular, pulmonary, gastrointestinal, and hematologic sys-
tems were analyzed, it appeared that the score usually was
severe only on the first day and there was rapid subsequent
improvement. One study'* noted nonclotting blood 1.5 to 72
hours (mean, 27.5 hours) after admission. Coagulopathies ap-
peared within the first 24 hours in our study as well. Abnormal
VCTs were significantly more common among patients who also
had severe bite site tissue necrosis by the first and third days of
hospitalization. Recurrences of coagulopathy after an initial re-
sponse to antivenin were not uncommon and occurred more
frequently among subjects with initial severe clotting abnormal-
ities. Previous studies suggested that such recurrences of co-
agulopathy are related to decreases in circulating antivenin lev-
els and/or reversible hinding, of antivenin to venom protein.
There may also be a depot of non-neutralized venom at the bite
site that is released slowly.

Most patients presenting with MPV bites remained in stable
condition after admission and received no antivenin. They were
discharged after a period of observation in the emergency ward
(30-40%). The mean duration of hospitalization for all patients
was 3 to 5 days. All patients in this study who had a VCT of >30
minutes at admission received MPV antivenin. The average dose
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Fig. 7. Severity of envenomation, as evaluated with the modified SSS.

was five vials, which is in accordance with the manufacturer's
recommendations. We identified only two patients who received
antivenin and developed mild to moderate serum sickness
(1.8%). There were no cases of anaphylaxis among a total of 111
subjects who received purified. pepsin-digested antivenin of
equine origin, demonstrating again the relative safety of puri-
fied. pepsin-digested. snake antivenin.

The severity of tissue necrosis in our two groups was decreased
compared with previous studies reported more than a decade ago.
Those studies found significant necrosis requiring surgical de-
bridement and even amputation in 10.9% of cases (5 of 46 vic-
tims)."" We identified only 8 cases (5.5%) among 145 patients in
the prospective group and one case {1.25%) among 80 patients in
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the retrospective studv. There were no amputations among our
patients. compared with 2.2% reported by Warrell et al.'* However,
27 (18.6%) of 145 subjects had permanently swollen limbs be-
cause of vascular and/or lymphatic damage. The improved out-
comes in our two groups are most likelv attributable to hetter
public education and road infrastructure and expanded health
care facilities in rural areas. There was also considerable improve-
ment in the quality of the antivenin used. Warrell et al.'# demon-
strated that at least one batch of C. rhodostoma antivenin. manu-
factured in Thailand before 1986. was of poar efficacy. Traditional
healers. who may cause delays in treatment and increase the risk
of wound infection. appear to play a lesser role in caring for snake-
bite victims todav.
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The MPV (C. rhodostoma) is prevalent through most of south-
east Asia. It is a dangerous snake, because its coloration makes
it difficult to spot in its natural environment. It often bites
without warning and is an occupational hazard for rubber plan-
tation workers and the military operating in the field. This snake
is both tissue toxic and hematotoxic, and deaths resulting from
coagulopathy and disseminated intravascular consumption
have been reported. Purified. pepsin-digested. species-specific
antivenin is manufactured in Thailand. It is active against co-
agulopathy and systemic symptoms but appears to do little to
counteract local tissue necrosis. which is usually well estab-
lished by the time victims present for treatment.
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This study evaluated factors affecting the severity of bite site
necrosis and systemic symptoms resulting from envenoma-
tion among patients bitten by Thai cobras (Naja kaouthia) in
Thailand. We studied 45 victims prospectively. An additional
40 medical records were obtained for a retrospective study.
Collected data included gender of the victims, anatomic loca-
tions of bites, where attacks took place, and predisposing
factors and how they might have affected the clinical course.
Most patients were asymptomatic or mildly symptomatic. Neu-
rotoxic symptoms and respiratory failure developed in 31.11%
and 12.50% in the prospective and retrospective groups, re-
spectively. Only one patient died, from the effects of prolonged
respiratory failure. There was some degree of tissue necrosis
at the bite site for almost all victims. One victim required
amputation of a digit in the retrospective study, and 33.60% of
the prospective group and 20% of the retrospective group re-
quired minor surgical debridement. Snakebites in Thailand
are still a public health problem, although rapid urbanization
has decreased the number of victims because of degradation of
the snake’s habitat.

Introduction

he Thai cobra (Naja kaouthia) (Fig. 1) is the most well-known
Tvenom()us snake in Thailand. It is widely distributed
throughout the country and is also found in northeastern India.
the Andaman Islands. Nepal. Bangladesh. Mvanmar, Malaysia.
Laos. Cambodia. southern Vietnam. and southern China.' It is
not the only Naja species found in Thailand. Naja sumatrana,
also known as the golden spitting cobra, is found in southern
Thailand and Naja siamensis is the most common spitting cobra
seen in the western and central regions. especially in the prov-
inces of Ang Thong. Suphan Buri. Kanchanaburi. and Tak. The
king cobra (Ophiophagus hannah) is found in more remote re-
gions of Thailand. It belongs to a different genus than Naja. but
there are great similarities in the action of the venom. The lethal

toxins of the genera Naja and Bungarus show a high degree of

amino acid sequence homology.” The bite of N. kaouthia is dan-
gerous, with a mortality rate that appears to be higher than that
for other venomous snakes.” The main lethal component of the
venom is a postsynaptic neurotoxin that binds (o the nicotinic
cholinergic receptor sites at the neuromuscular junction. It pro-
duces an eftect similar to that seen with curare poisoning.* The
neurotoxicity results in ptosis. ophthalmoplegia with blurred
vision or diplopia, dysphagia with increased salivation. dysar-
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thria. flaccid paralysis. loss of deep tendon reflexes. coma. and
respiratory failure.” In addition to the neurotoxicity, local tissue
swelling and inflammation. followed by tissue necrosis. are com-
mon manifestations®® (Fig. 2). Cardiotoxin (also known as cy-
totoxin), direct lytic factors, and myotoxin are present in cobra
venom and are almost certainly responsible for myonecrosis.
However, tissue necrosis usually involves only skin and subcu-
taneous tissue (unlike with bites {rom most vipers, which have
larger fangs) (Fig. 2). Once tissue damage has occurred. antiv-
enin of high potency and in large quantity fails to prevent further
tissue necrosis. Bite site injury prolongs hospitalization and
may increase morbidity, particularly if complicated by second-
ary infection.”™ The severity of local tissue necrosis and respi-
ratory failure are related to the timing, dose, and potency of
venom injected and the quality of supportive care rendered.

It is important, at the time of presentation. to make a rapid
estimate of the degree of envenomation and to determine
whether there is progression of symptoms {i.e.. worsening of
clinical signs and symptoms over time). A recently published.
useful, clinical tool is the snakebite severity score (SSS). shown
in Table 1.'° It helps workers assess vital signs serially, search
for evidence of progression of local tenderness, edema. and
induration, and prepare a {low chart of systemic symptoms. The
SSS thus provides a method for scoring clinical severity and
improves record keeping.

Respiratory failure and local tissue necrosis have been well
recognized as major causes of death and morbidity. Therefore,
this study evaluated various factors that had effects on the
severity of tissue necrosis and on the systemic envenomation
syndrome of patients bitten by Thai cobras.

Methods

Forty-five patients were collected prospectively, between April
2000 and June 2003, from 10 provincial hospitals throughout
the country that were known to treal a significant number of
snakebite victims. Forty hospital charts of snakebite patients in
Nakhon Sawan, a province north of Bangkok, from the years
1997-2000 were also reviewed retrospectively.

Eligibility criteria for patient selection included a bite from
Naja kaouthia for which the species of the snake was confirmed.
Patients were also included if the snake was not captured but
the patient presented with a good description and clinical fea-
tures of N. kaouthia envenomation, such as ptosis or dysphagia
with increased salivation.” Informed consent to participate in
the study was obtained from patients or their relatives.

Data from hospital records in the prospective and retrospec-
tive series were summarized by two nurses and reviewed by the
principle investigator. The SSS, as modified from the report by
Dart et al.."" was used to compile data (Table ). The following
information was tabulated and analyzed: clinical signs and
symptoms, pulse rate. and temperature. Data were collected at
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Fig. 1. Defensive position of N. kaouthia.

admission, 2 and 12 hours later, and daily thereafter. Statistical
analyses used the y° test or Student's  test.

PRI

Fig. 2. Cobra bite 1 week later. The tissue necrosis is superficial and does not
involve muscle.

Results
(northern) provinces. i.e.. 13 (28.89%) and 11 (24.44%). respec-

The prospective study collected a total of 45 N. kaouthia  tivelv (Fig. 4). The peak prevalence was in May (13 of 45 cases:
snakebite victims [rom 10 provinces (Fig. 3). Most victims came  28.89%). which is in the early part of the rainy season (Fig. 5).

from Nakhon Si Thammarat {(southern) and Nakhon Sawan Snakebites by N. kaouthia were distributed throughout the
TABLE I
MODIFIED SSS
Criteria Level |
Pulmonary system i
No symptom/sign 0
Dyspnea, minimal chest tightness, mild or vague discomfort, or respirations of 20-25 breaths/minute 1
Moderate respiratory distress (tachypnea. 26-40 breaths/minute: accessory muscle use) 2 |
Cyvanosis, air hunger, extreme tachypnea, or respiratory insufficiency /failure 3 |
Cardiovascular system
No symptom/sign 0
Tachycardia (100-125 beats/minute), palpitations, generalized weakness, benign dysrhythmia, or hypertension 1 |
Tachycardia (126-175 beats/minute) or hypotension, with systolic blood pressure of <100 mm Hg 2
Extreme tachycardia (>175 beats/minute) or hypotension, with systolic blood pressure of <100 mm Hg, malignant 3
dysrhythmia, or cardiac arrest
Local wound
| No symptom/sign 0 |
Pain, swelling, or ecchymosis within 5-7.5 cm of bite site 1
Pain, swelling, or ecchymosis involving less than one-half the extremity (7.5 em from bite site) 2 |
Pain, swelling, or ecchymosis extending beyond affected extremity (> 100 em from bite site) 3
Gastrointestinal system |
No symptom/sign 0
Pain, tenesmus, or nausea 1
Vomiting or diarrhea 2
Repeated vomiting, diarrhea. hematemesis. or hematochezia o
Hematologic system
No symptom/sign 0
Coagulation parameters slightly abnormal: PT. <20 seconds: PTT, <50 seconds; platelets, 100,000-150,000/mL; 1
fibrinogen, 100-150 ug/mL
| Coagulation parameters abnormal: PT, <20 to 50 seconds: PTT, <50 to 75 seconds: platelets, 50,000-100,000/mL: 2
fibrinogen, 50-100 pg/mL
Coagulation parameters abnormal: PT. <50 to 100 seconds: PTT, <75 to 100 seconds: platelets. 20.000-50.000/mL: 3
fibrinogen, <50 pg/mL
Coagulation parameters markly abnormal, with serious bleeding or the threat of spontaneous bleeding: unmeasurable PT 4
| or PTT; platelets. <20,000/mL; undetectable fibrinogen and severe abnormalities of other laboratory values, including
venous clotling time, also fall into this category
Central nervous system '
| No symptom/sign 0
Minimal apprehension, headache, weakness, dizziness, chills, or paresthesia 1
Moderate apprehension, headache, weakness, dizziness, chills, paresthesia, confusion, or fasciculation in area of bite 2
site, ptosis. and dysphagia
Severe confusion, lethargy, seizure, coma, psychosis, or generalized fasciculation 3 |

PT, prothrombin time; PTT, partial thromboplastin time.
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Fig. 3. Map of Thailand, showing the 10 provincial locations.

day and were most common between 11:00 a.m. and 4:00 p.m.
(48.9% and 37.5% in the prospective and retrospective studies,
respectively). Some victims were bitten at night (15%). The size
of the snakes, as reflected by the distance between fang marks,
was recorded only in the prospective study. Distances ranged
between 1.45 and 1.50 em. The number of snakes presented for
dentification was larger (27 ol 45 cases, U%) 1n the prospecuve
study (Table II).

More male patients experienced snakebites. with a mean age
range of 37 to 50 years. However. there were two children (4.5%)
<15 years of age in the prospective study and five {12.5%) in the
retrospective study. Most bites were on toes and fingers (40%).
Bites of the lower limbs, especially feet. represented 25 to 35%
(Table 11). Most bites occurred in rural areas. outdoors. and in
dusky or dark places. Times between the bite and arrival at a
hospital or health center ranged between 65 and 120 minutes
{1-2 hours) and did not differ significantly between patients who
did or did not have severe tissue necrosis. in both groups.
Twenty-seven (60%) of 45 victims applied tourniquets in the
prospective study. and 7 {17.50%)} of 40 victims did so in the
retrospective study. Only two patients in the prospective group
and none in the retrospective group were first treated by tradi-
tional healers. Antivenin therapy ranged from 1 {o 20 vials
{mean of 2-6 vials. 20~60 mL. in both groups). The antivenin
used for all groups was from the Queen Saovabha Memorial
Institute of the Thai Red Cross Society (Bangkok. Thailand). The
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Fig. 4. Distribution of snakebite victims among the 10 provincial hospitals, in
the prospective study.
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Fig. 5. Seasonal frequency of snakebites by N. kaouthia during April 2002 to
June 2003. The monsoon season is May to October.

range of hospitalization was 2 10 6 days, with a maximum of 29
and 20 days in the prospective and retrospective studies. re-
spectively (Table II). The severity of tissue necrosis was related to
the length of hospitalization only in the retrospective study (p <
0.05).

Tissue necrosis at the bite site was seen for 91.11% (41 of 45
cases} and 65% (26 of 40 cases) of cases in the prospective and
retrospective studies. respectively. The most common SSS level
was minimal tissue necrosis (score of 1 for 84.5% and 60% in
the prospective and retrospective groups, respectively). There
was no case of severe tissue necrosis in either group (Fig. 6).
Twenty-nine of 45 victims (64.5%) in the prospective group and
77.5% in the retrospective group required some surgical wound
care to prevent or control infection. but the wounds were of
moderate local severity (score of 2 for 33.6% and 20% in the
prospective and retrospective groups. respectively). Only one
patient required amputation of the thumb. in the retrospective
group. Lack of abundant soft tissue to allow expansion with
swelling (the compartment syndrome) was the cause.!
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TABLE II
VARIOUS FACTORS AFFECTING TISSUE NECROSIS

Prospective Study

Variables No Tissue Necrosis
! Gender (no.)
Male 4 2]
| Female 0 20
| Location (no.)
| Urban 1 4
Rural 3 37
| Place of bite [no.)
Indoor 1 12
Outdoor 3 29
Predisposing factors [no.)
Barefoot 3 32
‘ Darkness 1 9
Site of hite [no.)
| Lower 2 25
Upper 2 16
First aid (no.)
Tourniquet 3 24
No tourniquet 1 g
Treatment (no.)
Dressing 3 26
Debridement | 15
Amputation
Age (years)’ 46.25 + 7.77 41.92 +
Time of bite® 11:25 am. 51 minutes  00:30 p.m.
Time between bite and 68.75 = 38.42 83.65 *
seeking medical advice
[minutes)®
Distance between fang 1.50 + 0.28 1.45
marks (cm)*
No. of antivenin vials 6.25 = 3.42 1.37
used
Duration of 550+ 3.17 5.65 2

hospitalization (days)®

.'.'-!\_"E[-"{II'I + SE. -
b Statistically significant, p < 0.05.
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Fig. 6. Tissue necrosis after N. kaouthia bites in the prospective and retrospec-
tive studies,

Clinical manifestations involved the central nervous. cardio-
vascular, pulmonary. gastrointestinal, and hematologic sys-
tems and injury at the bite site (Fig. 7). An overall analysis of
5SS values revealed 1.05 to 1.62 involving the central nervous

Tissue Necrosis

Retrospective Study

No Tissue Necrosis Tissue Necrosis

L1 15
3 11
1 14
13 22
3 8
11 18
3 6
11 20
6 18
8 8
1 6
13 20
13 18
1 7
0 1
2.50 43.26 * 4.12 37.30 = 4.06
49 minutes  4:01 p.m. 49 minutes  2:50 p.m. 42 minutes
11.73 120.00 * 18,50 95.19 = 19.09
= 0.10
+ (.84 4.07 £ 2.19 2:15:x1.01
0.88 2.87 = 0.51 5.34 = 0.89"

system, 1.07 to 1.42 the pulmonary system, 0.13 to 0.27 the
gastrointestinal system, 0.55 to 0.89 the cardiovascular system,
0 the hematologic system, and 0.70 to 0.98 bite site injury. The
highest scores were observed 12 hours after hospitalization:
most patients presented with no or only mild symptoms. which
gradually decreased to level O (no symptoms) after 5 days of hos-
pitalization, in both the prospective and retrospective studies. On
the first day of hospitalization, 14 (31.11%) of 45 victims in the
prospective group and 5 (12.50%) of 40 victims in the retrospective
group had dysphagia, flaccid paralysis, and respiratory failure.
The patients were intubated. Only one patient, in the prospective
study, died as a result of respiratory failure. He was 66 years of age
and came to the hospital deeply comatose, in advanced respiratory
failure. He was intubated, given 50 mL of antivenin for the first
dose, and given the same antivenin dose 2 hours later. He never
regained consciousness in >4 days of hospitalization and was
taken home to die at the request of his family.

Discussion

Our two studies revealed some degree of tissue necrosis and
progression ol svstemic svmptoms for almost all vietims. The
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Fig. 7. Severity of envenomation, as evaluated with the modified SSS.

incidence of tissue necrosis was 91.11% (41 of 45 cases) in the
prospective group and 65% (26 of 40 cases) in the retrospective
group. Most patients had minimal tissue necrosis and no pa-
tients had severe tissue necrosis. However, one victim required
amputation of the thumb and almost one-third required minor
surgical debridement. Patients presented to medical facilities
quickly, with times between bite and admission ranging from 60
to 120 minutes. It is noteworthy that evidence of tissue necrosis
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was already present at arrival. There was no difference in the
severity of tissue necrosis among patients who arrived more
rapidly after being bitten and those who arrived with significant
delay. A previous study showed that antivenin administration
within 30 minutes after the bite did not prevent local tissue
damage.'? Histopathologic findings suggested that local reac-
tions at the bite sites result from vasculitis and thrombosis of
superficial and deep dermal vessels and may extend to subcu-
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taneous tissues.” Neurotoxic symptoms and respiratory failure
developed in 31.11% and 12.5% of cases in the prospective and
retrospective groups. respectivelv. They required intubation and
assisted respiration. and one patient died as a result of respira-
tory failure. because of a delay in treatment and irreversible
central nervous system damage.

Species-specific antivenin neutralizes circulating venom and
reverses systemic symptoms. It does not immediately release
venom bound to binding sites at neuromuscular junctions. Qur
data indicated that 9 of 10 victims who required intubation
regained spontaneous respiratory function. with reversal of dvs-
phagia, dysarthria. and flaccid paralysis. within 2 to 3 days after
receiving Ngja antivenin (mean of 11 vials. 110 mL). A previous
study showed that 100 mL is adequale for recovery of respira-
tory paralysis and has the same beneficial effect as 200 mL.”
Antivenin administered early and in adequate doses shortens
the duration of paralysis and the time of respiratory assis-
tance." " Pochanugool et al.” showed that. even if species-spe-
cific antivenin is administered in a timely manner. severely
envenomed patients still require intubation and respiratory as-
sistance.

Traditionally, patients bitten by venomous snakes in Thai-
land applied tourniquets to the bite sile. in an attempt Lo delay
absorption of venom into the systemic circulation. In our study.
27 (60%) of 45 victims used a tourniquet in the prospective
study and 7 {25.92%) of 27 patients required intubation and
assisted respiration. Among patients who did not apply tourni-
quets. 38.89% (7 ol 18 patients) developed respiratory failure.
Previous reports showed that tourniquets applied by patients
failed to inhibit the spread of venom into the general
circulation.'”” There was no relationship between the use of
restriction bandages and the kinetics of serum venom levels
among patients after N. kaouthia bites.' Our data concerning
bite victims. circumstances. and sites of bites. as well as ana-
tomic locations, were similar to those reported by others, ™19

Most patients who presented with N. kaouthia bites remained
asymptomatic or mildly symptomatic. They received no antive-
nin (45-75%) and were discharged after periods of observation
ranging from 3 {o 4 days. Cases with moderate to severe symp-
toms (SSS of b). with involvement of the central nervous. car-
diovascular. pulmonary. gastrointestinal. and/or hematologic
systems, showed that these symptoms were severe only during
the first day and improved rapidly thereafter. The mean
amounts of antivenin used were two (o six vials (20-60 mL). The
beneficial effects on neurotoxic and systemic symptonms of the
administration of specific antivenin were shown by Pochanugool
et al.” We identified only one patient who had a positive skin test
result with equine cobra antivenin: this patient was not given
antivenin and received only prolonged supportive treatment. No
paticnts developed serum sickness (0 of 15 cases).

Hospitalization was prolonged significantly for patients with
tissue necrosis. The range of hospitalization times was 20 to 29
days. Most patients were rural farm workers with a high risk of
secondary infection if discharged home.

In 1988. Pongprasit et al.” showed that 51% of cobra bite
victims presented with severe tissue necrosis and 27.66% re-
quired full-thickness skin grafts. More recently. Chulalongkorn
University Hospital found that 60.3% of patients bitten by co-
bras presented with tissue necrosis.!” Many (if not most) of
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those patients represented a selected population referred (o
Chulalongkorn University Hospital from other medical facilities.
Rural medical care has been significantly expanded and im-
proved in the past decades. and fewer patients arc referred to
secondary and tertiary care facilities. Also. the number of
snakebites throughout the country has decreased, because of
reduction of the snake population as a result of snakes being
hunted for their hides and flesh” and degradation of their hab-
itat.
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SEXUAL BEHAVIORS AND OPINIONS ON SEXUALITY OF
ADOLESCENTS IN A SLUM COMMUNITY IN BANGKOK
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Abstract. This study was a survey research aiming to investigate sexual behaviors and opinions on
sexuality of adolescents in a slum community. The study group comprised of 377 adolescents aged
12-22 years in a sum community in Bangkok randomly selected, and data were collected using
self-administered questionnaires. Results indicated that 18.8% of the adolescents were sexually ex-
perienced with the average age of 15 years old at first intercourse. 63.1% of the adolescents had
unprotected sexual intercourse with lovers or friends. Almost one-third of the population believed
that premarital sexual activity was acceptable. One-sixth of the adolescents agreed that having sexual
intercourse with alover is safe, assuming that they had trustworthy partners and that having sexual
intercourse was the best way to prevent their lover from having sexual activities with other part-
ners. In addition, gender and age range were found to be the factors that significantly related to the
adolescents’ opinions that premarital sexual activity was acceptable and having sexual intercourse
with alover was safe (p<0.05), whereas the relationship between the opinions and education level
was statistically insignificant. It is recommended that familial, academic, community and public health
support are necessary in educating the adolescents on reproductive health and family planning in

order to reduce high risk behaviors associated with acquiring HIV and other STDs.

INTRODUCTION

Presently, adolescents are categorized as a
risk group for acquiring sexually transmitted dis-
eases (STDs) (Anonymous, 1994) due to the cu-
rious and experimental nature and as they begin
to develop sexual desires (Steinberge, 1993).
Sexual activity among adolescents was found to
increase in developing countries (Hedberg et al,
1998). This was endorsed by the World Health
Organization report, which found that 50% of
new HIV infected patients globally were in the
10-24 year old age range (WHO, 1989). These
adolescents included those who were outside
education systems, those with inferior socia op-
portunity, and youth laborers, all of whom were
at greater risk for acquiring STDs, especially
HIV/AIDS, than subjects in other groups (Cates
and Pheeters, 1997, unpublished paper).

Correspondence: Ratana Somrongthong, College of
Public Health, Chulalongkorn University, Bangkok
10330, Thailand.
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This study was, therefore, a survey research
to investigate opinions about sexuality and sexual
behaviors of adolescents with inferior social op-
portunities. Klong Toey community was selected
for this survey because it is a Slum community
with the majority of its population being low-in-
come and facing problems of poverty, employ-
ment insecurity and alack of land ownership be-
cause the Port Authority of Thailand has rights
on the land (Office of the Prime Minister, 1994).
This study aimed to survey risky sexua behav-
iors and opinions on sexuality of adolescentsin
Klong Toey to reduce high-risk behaviors among
disadvantaged youths.

MATERIALSAND METHODS

The study group was randomly recruited
from 14,800 teenagers in Bangkok’s Klong Toey
community. A study group of 375 was deter-
mined by using Taro Yamane Table. The re-
searcher, however, conducted additional surveys
giving a sample size of 377. The error of the
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study group was determined to be 0.05.

Sampling method

A cluster stage random sampling technique
was utilized. Randomly selected subjects from 25
communities in Klong Toey district obtaining a
total of 23 communities. In sampling of commu-
nity populations, systematic random sampling
was adopted to determine the ratio of the popu-
lations in the communities. Sampling of house-
hold subjects was done by determining the ratio
and sample size of the subjects by systematic
random sampling obtaining the ratio of 1:9.

Instruments

Questionnaires on demographical data and
on sexual behaviors and opinions about sexua-
lity of adolescents were employed in this study.

Data analysis

The data were analyzed using the SPSS PC
program by dividing the analysis as follow: fre-
guency distribution, percentage, mean, and stan-
dard deviation were obtained in analysis of
demographical data and sexual behaviors of the
study groups. Chi-sguare test was employed in
analysis of opinions on sexuality.

RESULTS

General characteristics of the study group

As shown in Table 1, the ratio of female to
male subjectsis 1.5: 1. The average age was 16
years old with 19.1 % of the subjects in the 14-
17 years old range and 37.7 % of the subjectsin
the 18-22 years old range. The ratio of adoles-
cents inside education systems to those outside
education systemswas 2.5:1.

Sexual experiences of adolescents

The result indicates that 81.2% of the study
group never had sexual experiences, while 18.8%
of that had sexual experiences with the average
age of 15 yearsold at first intercourse.

Sexual partners and uses of condom during
sexual activities

Sexual partners of the sexually active ado-
lescents mainly comprised of their lovers
(70.5%). When having sexual intercourse with
their lovers, 63.1% of the subjects did not use
condoms, while only 12.3% always used
condoms. When having sexual intercourse with
friends, 42.8% of the subjects did not wear
condoms, 28.6% aways used condoms. How-
ever, when having sexual intercourse with pros-

Table 1
Demographical data.

Variables Number %
Gender
Mae 166 44.0
Female 211 56.0
Age

12-13 yearsold (Early teenage) 72 19.1
14-17 yearsold (Mid teenage) 163 432
18-22 yearsold (Late teenage) 142 37.7
Mean (X) = 16.0 377  100.0
Standard deviation = 3.02
Education background

Studying both inside and 272 721
outside conventional education
systems

Not studying 105 27.9

Table 2
Percentage of partners whom the adolescents had sexua activities which classified by
percentages of frequency of condom uses.

Sexual partners of the

Frequency of condom uses during sexual activities

adolescents (No. of subjects) Always used (%) Occasionally used (%) Never used (%)
Lovers (50) 123 24.6 63.1
Friends (14) 28.6 28.6 428
Female/male prostitutes (7) 71.4 14.3 14.3
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titutes, the majority of the subjects always used
condoms, while only 14.3% of those never used
condoms during sexual intercourse as shown in
Table 2.

Opinions on sexuality of adolescents

70.6 % of the study population believed that
having premarital sex was unacceptable. 84.9%
of the adolescents disagreed that having sexual
intercourse with a lover is safe, reasoning that
they did not trust their lovers or that they did not
know if their partners had STDs. Only 15.1% of
the adol escents agreed with the opinion, reason-
ing that their partners were trustworthy or that it
was the best prevention from their partners hav-
ing multiple sexual partners.

Opinions on the risk for acquiring sexually
transmitted diseases

74.8 % of the population believed that they
were not at risk for STDs because they never had
sexual experiences. 7.4 % believed that they
were at risk for STDs because they had unpro-
tected sexual intercourse with their lovers or
friends until present time and their lovers or
friends also had unprotected sexual intercourse
with other partners. However, 17.8% of the sub-
jects were unsure of such risk even though they
had unprotected sexual experiences.

Factors relating to the opinions on sexuality
of the adolescents

The factors that significantly related to the
opinions of the adolescents that ‘having sexual
intercourse with alover is safe’ included gender

(p=0.000) and age range (p=0.0002) (Table 3).

The factors that significantly related to the
opinions of the adolescents that ‘ having premari-
tal sexual activities are acceptable’ included gen-
der (p=0.0002) and age range (p=0.0002) (Table
4).

DISCUSSION

The study results found that one-fourth of
teenagers were sexually experienced with the
average age of 15 years at first sexual inter-
course. This corresponds to a study, which found
that the majority of adolescentsin slum commu-
nities became sexually experienced between the
ages of 14-16 years of age (Kanungsukaseam,
personal communication). Interestingly, adoles-
cents who had sexual intercourse with lovers or
friends did not wear condoms, believing that
their partners were trustworthy and that it was
the way to prevent their partners from having
sexual activities with other people. Consequently,
the adolescents in this sSlum community were at
ahigh risk for acquiring and spreading HIV and
other STDs, which corresponds with the WHO
report that found that teenagers under the age of
20 years old in developing countries are a risk
group for acquiring STDs, especialy HIV/AIDS
(Reid, 1994).

Almost one-third of the adolescents be-
lieved that premarital sexua activity is accept-
able. These opinions reflect the tendency of the
adolescents in the slum community to have lib-
eral sexual attitudes. Furthermore, teenagers typi-

Table 3
Factors relating to the opinion that having sexual intercourse with lovers is safe.
Variables Opinion that. having ss;xual intercourse p-value of %2
with loversis safe
Agree (%) Disagree (%)

Gender

Male 114 32.6

Female 3.7 52.3 0.000
Age

12-13 years old (Early teenage) 4.0 14.9

14-17 years old (Mid teenage) 8.7 34.3

18-22 years old (L ate teenage) 24 35.7 0.0002
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Table 4
Factors relating to the opinion that having premarital sexual activities are acceptable.

Opinion that having premarital sexual

activities are acceptable

Variables p-vaue of %?
Agree (%) Disagree (%)

Gender

Male 175 12.0

Female 119 58.6 0.0002
Age

12-13 yearsold (Early teenage) 4.0 14.8

14-17 years old (Mid teenage) 8.8 345

18-22 years old (L ate teenage) 16.6 21.3 0.0002

cally imitate the behaviors of their peer group, ACKNOWLEDGEMENTS

which can increase risky behavior (Brown,
1990). Such sexual attitudes might be used to
predict incidence of illness among adolescents
with high-risk sexual practices. These facts em-
phasize that teenagers in this community are po-
tentially at high risk for acquiring AIDS and
other STDS. Furthermorein Thai societies, dis-
cussion about sexuality is taboo, especially
among young women. Because of the culturally
sensitive nature of sexua health, Thai adoles-
cents face limited information and knowledge of
reproductive health and health service provisions.

For these reasons, the pattern of health care
service provision should be promptly improved
by increasing services to support education on
reproductive health, reproductive system dis-
eases, proper sexual practices, prevention of
STDs, and family planning. Health facilities and
community organizations need to be coordinated
in preparing and integrating such courses into
school teaching to suit the actual problems of the
adolescents in the slum community. Health care
providers need to be trained for the specific
needs of adolescents in terms of health service
provisions and information on safe sex practices
and family planning. Moreover, health profes-
sional should provide familial support and com-
munication should be promoted among the par-
ents of these adolescents to reduce the sex taboo
associated with Thai culture.
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Existing health needs and related health services
for adolescents in a slum community in Thailand

Ratana Somrongthong, MA and Chitr Sitthi-amorn, MD, PhD

College of Public Health, Chulalongkorn University,
Bangkok, Thailand

ABSTRACT

The health problems of youth have dramatically shifted in the last 30
years from biological to social causes of morbidity and mortality. In this
population, major health problems that are becoming increasingly
important for preventive intervention include substance abuse, teenage
pregnancy and AIDS. Presently, there is limited research on the health
status and health cdre needs of adolescents, particularly those who are
difficult to track and quantify. The objective is to carry out a situation
analysis of the health needs of adolescents, including the availability of
existing services for them. The study setting is Klong Toey, the biggest
slum community in Bangkok, where 38 adolescents were selected for
focus group discussion, including in-depth interviews of youth leaders,
government and non-government officers and schoolteachers, who work
with adolescents. The result showed that adolescents in Thailand are
older than traditionally defined. The culture and life-style of Thai society
influence adolescents to stay with their families longer. Most adolescents
do not have adequate and appropriate knowledge about sex and sexual
relationships. The most important health problems are drug dependency
and unwanted pregnancy among schoolgirls, which have commonly led to
illegal abortions, and subsequent termination of schooling due to
regulations and social norms. For general illness, such as pain associated
with menstruation, headache and common cold, most have resorted to
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self-medication with drugs obtained from the local drugstore. Males tend
to acquire injuries from violence, accidents and drug abuse. The need for
female adolescents is a clinic with female staff who will be able to provide
both consultative and curative care, while the need for males is qualified
staff for consultation, especially regarding drug abuse. Adolescents
under-utilize existing government health services due to their
unavailability and adolescents' dissatisfaction with their services. This
study was conducted in only one community, however, the findings are
important for the planning and delivery of appropriate and effective
health services for young people living in urban slums.

BACKGROUND

Although adolescents are often considered to possess good physical health, it
is a period of physical, social and psychological change. The socio-cultural,
political, religious environments and the economic conditions in which
adolescents develop, have a strong influence on their development and health
in later life. Due to development and rapid social change, the health problems
of youth have dramatically shifted in the last 30 years from biological to
social causes of morbidity and mortality. In fact, the literature and experience
have indicated that adolescents’ health problems have become serious,
particularly in the developing countries, and require prompt action. This has
resulted in an increasing volume of literature relating to the development of
adolescent health services that meet the needs of their target group. However,
a lack of understanding and a lack of emphasis on adolescent needs in policy
and programming continues, especially in Asia. The outcome is that many
still have limited access to health care, information concerning their growth
and development, or counseling services. Even when health services do exist,
they may be culturally inappropriate, insensitive to adolescent health needs,
or delivered by staff with insufficient training in adolescent health. Thus,
adolescents are unlikely to use them. This is alarming in a time of increased
sexual activity among unmarried adolescents, a younger age at first
intercourse, and evidence of an increasing incidence of STDs and HIV/AIDS
in this group. Risk behaviors are also heavily concentrated in youth, leading
to more unprotected sex, teenage pregnancies. substance abuse, and their
consequent negative health effects.
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In Thailand, many studies have shown that adolescents experience similar
risks to the ones outlined above. For example, of the 22,064 drug addicts
treated at rehabilitation clinics in Thailand, 24% of them were adolescents.
This study also states that only 35.7% of adolescent males’ first intercourse is
protected, while only 25.9% of females’ is protected. In addition, 41.2% of all
AIDS patients in Thailand are 15-29 years old and 50.4% of all HIV+ people
fall into this category. There is resistance to sex education by many Thai
adults, as they still consider that it will probably lead to increased sexual
activity among adolescents. These studies, among others, point to the need for
appropriate adolescent health programs, especially in a time of economic
crisis where less money is being spent in the public sector. It is often
adolescents and young people who suffer from budget and service cuts. Such
programs should be able to learn and reflect the needs of adolescents, acquire
their help in planning and delivery, have the support of local leaders and
parents and be trusted by the adolescents themselves. They must be culturally
appropriate and institutionalized to ensure support and cost-effectiveness.
Most studies focus on youth and adolescents in general and very few studies
have targeted disadvafitaged adolescents, particularly those living in slum
communities. As so little is known about the specific problems and strengths
unique to this group, this project was initiated. It is hoped that it will result in
a better understanding of adolescents’ health needs and behavior so that
appropriate and accessible health services can be provided to this often
overlooked group.

Our study was conducted in, Klong Toey slum, the biggest slum
community in Bangkok, the capital of Thailand. The area is about 3 square
km., encompassing 25 different slum communities with a population of more
than 70,000. There are around 17,000 inhabitants who are aged between 12-
22 years. The comrﬁunity was first established in 1952 as a dwelling place for
port workers and other laborers. Although many residents have lived there all
their lives, the majority of them have no rights to the land they occupy, which
creates a feeling of instability among the populace. Most people are laborers
or unskilled workers. The biggest problems are poverty, lack of job security,
limited education, and debt. In terms of health, the community suffers from
overcrowding, unhygienic conditions, widespread drug and alcohol abuse,
lack of clean drinking water, and broken families. There is a private doctor’s
clinic within the slum and a health center run by the Bangkok Metropolitan
Authority.
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OBJECTIVES

To carry out a situation analysis of the health needs of adolescents, including
the availability of existing services for adolescents in an under-privileged
community of Bangkok. The information is needed to develop actions and
further research to increase access to health care for adolescents, formulate
the role of local and the central government in adolescent health, as well as to
propose ways to improve adolescents’ social environment, to promote healthy
adolescent lifestyles.

METHODOLOGY

A group of adolescents was assembled for focus group discussions, to
understand their needs (health and non-health), their knowledge of, and
access to, existing services, as well as their perception of the adequacy and
quality of those services. Thirty-eight adolescents, aged between 12-23 years,
were gathered for focus group discussions. Two groups were male and two
groups were female. Each group consisted of 8-10 participants. They were
selected by purposive sampling, i.e., with the help of the youth leaders in each
of the 18 sections within the slum community. Two adolescents represented
each section. The discussion followed a pre-prepared interview guideline plus
observation of the behaviors of the adolescents, including their interaction
and physical characteristics, during the discussion sessions. The product of
the discussion was to be the variables that were to be used to construct an
interview guideline.

In-depth interviews with 10 youth leaders, 4 health providers of the health
center in the community and 4 non-government organization staff who were
working with adolescents, were conducted in the community. The objective of
the in-depth interviews was to understand the perception of each individual
group, related to adolescents’ health problems, actual utilization of the health
services by adolescents, and the needs for health services.

Organizing the meeting among stakeholders and relevant agencies; a
group of 21 individuals from various agencies in Thailand was gathered at the
Health System Research Institute to discuss potential research activities
pertaining to adolescent health. These included the Health System Research
Institute, Mahidol University, the Department of Mental Health, the Division
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of Family Health and Population, the Division of Health Promotion, the
Institute of Health Research, the Bangkok Metropolitan Administration, the
Department of Obstetrics and Gynecology at Chulalongkorn Hospital, the
Division of School and Youth Health, private sector organizations dealing
with youth, adolescents and AIDS, and the College of Public Health,
Chulalongkorn University. The experiences and the activities of these
agencies related to the adolescents’ health were summarized. It was agreed
that the College of Public Health, Chulalongkorn University, would serve as
an information center for adolescent health. It was also agreed that periodic
meetings should be organized to exchange resource persons, research results
and other information about adolescent health.

RESEARCH FINDINGS

Focus Group Discussions among the Adolescents

The main objectives of focus group discussions were; 1) to understand the
perceptions of the healt‘h problems of adolescents in the slum community, and
2) to understand their perceived needs for health services. The discussions
followed a pre-prepared interview guideline plus observation of the behaviors
of adolescents, including their interactions and physical characteristics during
the discussion sessions.

Findings:

Most of the female adolescents were well-behaved, well-dressed, clean,
pleasant and appeared to be happy. One member of the female group was a
little reserved and silent (It was later reported by an officer from a private
organization that she might be an addict and her household had been involved
in illegal drug trafficking.) All females in the groups were unmarried. Three
members came from broken families (the parents were separated).

Most of the male adolescents in the discussions were happy and appeared
to be healthy. They were not as well-dressed as the females and used the
language of their peers. One of the members was a heroin addict who said that
he had already given up the habit. He appeared to be sick and unhealthy.
Most of the males had had some sexual experiences. One of the members had
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already had a family and was divorced.
The major health problems of the female adolescents were:

1. Pain associated with menstruation. Most had taken care of this problem
themselves by using a rubber hot-water bottle and common analgesics.

2. General illness, such as headache and common cold. Most had resorted
to self-medication with drugs obtained from local drugstores.

3. More than half of the female adolescents had used cleaning agents to
clean their sex organs. Information about these products had been
obtained from advertisements in the mass media and from various direct
sales. Friends and close relatives had been important sources of
information as well. Various cleaning agents had been used, particularly
during menstruation. V

4. Most had taken care of their external physical appearance, especially
weight control. However, it had been difficult to control their eating
habits.

5. Most had taken particular care of their skin complexion and the
avoidance and treatment of acne.

6. Some had had boyfriends and all denied having ever had pre-marital
sex.

7. Friends had been the main source of consultation about sex and sex
organs. Some had had bad experiences consulting mothers who had
tended to suspect an association between the questions about sex and
sex organs with hidden sexual relationships with men.

8. Some of the adolescents had become metamphetamines addicts because
their households had been involved in drug pushing (methyl
amphetamines). Some had been selling the drugs to friends in their
schools.

9. About one-third of the females in the focus groups knew about the use of
“Postinal” for the prevention of pregnancy. The information had been
obtained from friends with experiences and from married neighbors.
Most had not had any sexual experiences.

l0. Some had used “Dian” to increase the size of their breasts. The
information about the drug came from friends.

11. Some had taken “Frimelude” to delay their menstruation for special
occasions, such as if they planned to go for a picnic up-country.

INTERNATIONAL JOURNAL OF ADOLESCENT MEDICINE AND HEALTH



ADOLESCENT HEALTH NEEDS IN A SLUM IN THAILAND 197

15.

l6.

Most had not dared to experiment with illegal drugs. Only two smoked
occasionally.

Most of the stressful problems included problems with boyfriends,
girlfriends and performance at school. Most had spent time thinking
about the problems during their walks at shopping centers.

Everyone knew about AIDS but thought that it was not a problem since
most did not indulge in drugs and extra-marital sexual relationships.
Mothers had been the most frequent consultants for general illnesses,
friends or elder sisters for sexual organs and sexual relationships, and
classmates for problems with performance in school.

Most would wait for minor illnesses to disappear and would buy their
own drugs if the symptoms did not disappear.

The major services used by the female adolescents were:

l.
2.

Private clinic services, which were preferred due to their efficiency.
BMA Health Stations, which had not provided satisfactory services and
could consume a lot of time.

The major perceived health service needs for female adolescents were:

l.

2.

3.

A clinic with female service providers who could give consultation
about various female health problems.

A consultation services for family and other problems, in addition to
health problems.

A fitness club for physical exercise and weight control.

The major health problems for male adolescents were:

(VS )

Most minor ailments were not problems since males should be perceived
as being strong and should not worry about minor illnesses. If the
illnesses persisted, most had resorted to self-medication.

Most of the problems had been due to accidents and injuries at the
workplace. '

Most male adolescents had had some involvement in community
activities, such as being volunteers for the prevention of fire and arson.
Most had not had any opportunity for formal education. Most had
enrolled in schools for adults and thus had had ample time during the
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day. Most had lived with their parents. Only one lived on his own. Most
had sought occasional work at a private organization in the community
and received daily wages.

Questions about sex and sex organs had been discussed among friends,
peers and close relatives, more than with parents or other household
members.

Most had had some experiences with cigarettes, alcohol, and some illicit
drugs. Some had been addicted to heroin but reported having quit the
habit already. The opportunity to work in a private non-government
organization was cited as the main reason for quitting drugs. Their work
had kept them from the drug environment in the community.
Masturbation was cited as a way to reduce sexual desire and most
considered masturbation as a natural activity, which did not incur any
feeling of guilt. ‘

Some had had accidents and injuries, including motorcycle accidents.

The major uses of health services among the male adolescents were

Most had not used BMA Health Services because of unfriendly attitudes
towards the officers of the health station. The health officers had been
perceived as being stern and not willing to spend adequate time to care
for their problems. Most had preferred self-treatment.

Health services in schools had had limited capacity for only minor
ailments. Most had not used school health services.

Most male adolescents had had experiences with females, such as their
sweethearts, girlfriends, prostitutes and others. Most had not used
condoms, especially with sweethearts and friends. As for prostitutes,
they had chosen only those who “looked clean” and often had requested
their partners to clean up before intercourse.

The major perceived health service needs for male adolescents included.

o

Community health services capable of giving advice about drug
addiction, including treatment. The services should be appropriately
distributed at various sites.

Periodic focus group discussions about the problems and experiences of
male adolescents.
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3. Adequate time for health providers to give adequate consuitation.
4. A comprehensive set of services including consultation, referral and
treatment.

In-Depth Interviews

In-depth interview of staff of the private organization working with
adolescents:

Findings: It was perceived that most adolescents did not have adequate
appropriate knowledge about sex and sexual relationships. They did not quite
understand the physiological changes associated with adolescence. They had
little idea about appropriate health promotion and care for their sex organs,
due mainly to natural socialization among their peers. Most of the
adolescents’ problems related to their family, individual problems, problems
with friends, problems with boyfriends and girlfriends. Some had problems
with their studies. Many experienced mental and emotional stresses.

It was perceived that the health problems of the adolescents were not
significant. This mig‘ht be due to the nature of the services given by the
private organization in question, which dealt mainly with giving
consultations, rather than health services in general. Many of the adolescents
preferred to seek consultations from someone they did not know, rather than
their parents.

The executive of the organization thought that care for adolescents was
important and that the efforts in Thailand had been hampered by
discontinuity, due to a lack of a steady flow of funds, and competent human
resources who had adequate experience working with adolescents. It is
possible that the lack of concern for adolescent health may stop the flow of
future funds.

In-depth interview of officers in an organization in the slum community:

The objectives of the interviews were: 1) to understand the social and
environmental situations and other problems in the community; 2) to get
access to the organizations within the community who had worked with
adolescents; and 3) to document the perceptions of these officers about the
needs for health services for adolescents in the community.
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Findings: It was found that of all the 18 communities in Klong Toey, drug
dependence was perceived as the most important health problem. Some
communities had been active in the promotion of illicit drugs. Many
adolescents in the slum had not had an opportunity to continue their formal
education due to poverty. Many had been striving to study in adult informal
education and thus had had ample time to be idle and become involved with
drugs.

Besides drug dependency, pregnancy among schoolgirls had been
common, leading to illegal abortions and subsequent termination of
schooling. These girls had confided with their mothers about the unwanted
pregnancies. Most of the unwanted pregnancies had ended up in separation of
the girls and their sexual partners.

AIDS and HIV had been common due mainly to needle sharing. However,
asymptomatic HIV subjects had had frequent sex with changing partners.
Most of the adolescents who had sex with HIV subjects had thought that they
had little likelthood of being infected with the virus. This erroneous
perception among adolescents is a cause for concern, and must be changed.

In-depth interviews of youth leaders in the community:

The objectives of the interviews of community yéuth leaders were: 1) to
understand the perceptions of the leaders about the health problems of
adolescents; 2) to understand their needs for health services; and 3) to
understand the actual utilization of health services by the adolescents.
Findings: The nature and extent of health problems among the adolescents in
the slum community depend on the sex of the adolescents. Males tended to
acquire injuries from violence and accidents, while females had been affected
by general illnesses. Drug dependence had been a major problem among the
males. Many of the addicts had come from families with drug dealers in the
household. Some had had too much idle time, because they had been too poor
to go to school. For women, teenage pregnancies had been common, leading
to illegal abortion, premature marriage and eventual termination of formal
education.

Health services are needed in the community. Consultation and advice
about adolescents’ health problems are most needed. Health services should
be available 24 hours a day, since the problems associated with violence and
injuries among males occur on a constant basis.
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Most adolescents do not use the services provided by the Bangkok
Metropolitan Administration Health Center. The main reasons include
different personalities between the providers and the adolescents, inadequate
staff and inadequate time given to satisfactorily address the health problems
of the adolescents.

In-depth interview of staff of the Bangkok Metropolitan Administration
(BMA) Health Station:

The objectives of the interviews were: 1) to understand the services available
at the health center for the general public and the adolescents; 2) the
utilization of health services by the adolescents, and 3) the perceived
problems and barriers in providing services for the adolescents.
Findings: The BMA Health Station had given comprehensive care to the
general public such as disease prevention, health promotion, treatment and
rehabilitation. The most common types of care sought by people were mother
and child health services, treatment for general illnesses, care for the elderly
and care for chronic diseases such as hypertension and diabetes. Care
provided to the adolescents had been minimal. The BMA Health Station had
10 beds for admission. This was to be expanded in the future. At that time,
there were no consultation services for the adolescents. Most of the care given
to adolescents had been in the area of accidents, violence and general
illnesses. The main barrier to the BMA Health Station in performing its tasks
had been insufficient human resources.

CONCLUSION

This study was conducted through situation analysis of the providers’ and
clients’ perspectives of adolescents’ health care needs and their accessibility,
and these factors were ascertained through surveys of facilities, including
community, school-based and hospital services currently available to
adolescents. From qualitative data, conclusions have been drawn about the
general adolescent health situation in the Klong Toey slum, the biggest slum
community in Bangkok. It was perceived that the Thai adolescents in this
study were older than the traditional definition, as a result of unique Thai
cultural and lifestyle factors, which increase the period of adolescence. It was
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felt that most of the adolescents did not have adequate or appropriate
knowledge about their sex and sexual relationships. The most important
health problems, as suggested by both health workers and adolescents, were
drug dependency, unwanted pregnancy among schoolgirls (leading to
subsequent termination of schooling), general illnesses such as pain
associated with menstruation, headache, and the common cold. Most
individuals tended to self-medicate at the local drugstore. Males reported
their main health concerns were related to injuries acquired from violence,
accidents and drug abuse. Needs for female adolescents were stated to be for
a clinic with female staff who could provide both consultative and curative
services, while males felt a need for qualified staff for consultations,
especially regarding drug abuse. Health and fitness equipment was requested.
The adolescents stated the reason for not frequenting existing government
health services was that they felt® the services provided were either
inappropriate or irrelevant and they often felt dissatisfied with the treatment
they received.

This study was undertaken in only one community, and these adolescents’
problems may not be common to all in Thailand. However, the findings are
important inputs to the planning and delivery of appropriate and effective
health services to young people living in urban slums. Action research in the
service sector is needed to develop and test prototypes for adolescent health

services.
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RITS ‘N PIECES

Association between postnatal catch-up growth and obesity in
childhood: Prospective cohort study

The objective of this study was to identify predictors of postnatal
catch-up growth from birth to two years and its relation to size and
obesity at five years. 848 full term singtons from a 10% random
sample of the Avon longitudinal study of pregnancy and childhood
were studied.

Overall, 30.7% (260 o 848) of infants showed a gain in SD score
for weight greater than 0.67 SD scores between zero and two years,
indicating clinically significant catch-up growth. These children
had lower weight, length and ponderal index at birth than other
children and were more often from primoparous pregnancies. They
also had taller fathers than other children and their mothers had
lower birth weights and were more likely to smoke during
pregnancy. Children who showed catch-up growth between zero
and two years were heavier, taller and fatter at five years than other
children.

Mechanisms that signal and regulate early catxh-up growth in the
postnatal period may influence associations between small size at
birth and risks for disease in adulthood.

Ong KKL, Ahmed ML, Emmett PM, Preece MA, Dunger DB.
BMJ 2000;320:967-71.
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Abstract. The purpose of this research was to study the demography, financial status, social status,
knowledge of amphetamines, perceived harmfulness of amphetamines, and life skills in the preven-
tion of drug abuse in adolescents. The factors leading to drug use among young people were also
studied. The study group was composed of 354 subjects aged 12 to 22 years, living in 2 slums in
Bangkok. The research showed that about 7% of the sample group had used drugs before. Four
percent had never used drugs, but someone had tried to talk them into using them. Almost 20% had
friends who had used drugs, and 11% had friends who were still using drugs. About 13% of the
adolescents in the study group had family members who used drugs and another 9% had family
members who were still using drugs. In our study, we found that the most common drug group was
amphetamines. On average, the participants had a low level of understanding about drug abuse,
especially of the symptoms, side effects, and legal penalties. Most of the adolescents realized how
harmful amphetamines and other drugs were and had a high degree life skills. Factors influencing
adolescent drug use were (1) personal factors, such as monthly income/allowance and life skills; (2)
family environment, such as drug abuse history in the family; and (3) social environment, such as a
drug abuse history among friends. When studying the life skill factors of the adolescents, which is
an independent factor capable of influencing the experience with drugs, the researchers found that
the time spent with other members of the family and the family members’ drug experiences were the
only factors leading to life skills in the prevention of drug abuse in adolescents. In addition to letting
children learn on their own, training them to acquire life skills is beneficial when faced with problem-
atic situations. Creating relationships between adolescents and other members of the family, friends,

and society can increase their life skills, diminishing the risk of drug abuse.

INTRODUCTION

Many researchers have sought the cause
of drug abuse/addiction, so that effective treat-
ments and preventive methods can be imple-
mented. Research has found that the problem
arises from many aspects: family sources, such
as mother-father relationships, the way parents
raise their children, the financial situation of the
family, and the community, such as illicit gather-
ing places, wrong or bad values, and neglect
(Pisuttiwongse, 1996). The people adolescents
spend time with also affect his/her habits. Ado-
lescents who have friends using drugs are more

Correspondence: Orapin C Laosee, Institute of Health
Research, Chulalongkorn University, 4™ Floor, Institute
Building 2, Chulalongkorn Soi 62, Phya Thai Road,
Pathum Wan, Bangkok 10330, Thailand.
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prone to become addicts themselves. Friends
tend to introduce others to drug use (Adger,
1992). Another factor affecting drug abuse is the
lack of knowledge of the drug’s effects.

Because of the complexity of the problem,
collaboration between several groups must be
implemented to increase adolescents’ under-
standing amphetamines and themselves, to en-
able them to develop self-worth and to prepare
them to face drug temptations, learning to say
“No” to drugs. Society should support these
adolescents in preparing them for such situa-
tions. Friends, family, teachers and other mem-
bers of the community should give support to
adolescents so that they are emotionally and
mentally ready to fight against drugs.

This research is part of a project called “Cre-
ative communication between friends to support
drug (amphetamine) prevention habits among
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adolescents: a case study of a Bangkok slum”.
The research investigated basic information
about adolescents in Bangkok’s slums as a ba-
sis for implementing activities supporting the
prevention of drug abuse among young people.

MATERIALS AND METHODS

This research was based on a survey. The
sample group was composed of adolescents
ranging in age from 12-22 years, living in
Bangkok slums. A purposive sampling method
was used to select 2 slums with different char-
acteristics. Simple random sampling was used
to select the 354 participants from the 2 com-
munities. Data were collected by questionnaires
filled out by the adolescents. A staff member was
present to give assistance to the participants,
such as explaining the meaning of the questions
or how to fill out the questionnaire, and answer
any concerns raised by the participants. Descrip-
tive statistics were used to analyze the data col-
lected. Frequencies, averages and standard
deviations were calculated. Logistic regression
analysis was used to study the factors influenc-
ing drug use habits.

RESULTS

Demographic, economic, and social character-
istics

The sample group was comprised of more
women than men, aged 15-19. Thirty percent of
the participants’ parents were separated. The
parents were mostly employees or salespersons
in street. They were mostly primary-school edu-
cated. Most of the subjects had finished middle
school. The average family income was about
10,000 baht per month, providing for 5 family
members. The adolescents received, on aver-
age, a 2,400-baht monthly allowance from their
parents. The main problem the participants faced
was financial. When any problems occurred, the
participants turned to their parents first, then to
their friends. The adolescents spent most of their
time listening to music, watching television, and
hanging out with friends in order to relax.

The drug habits of adolescents and their close
ones
The research shows that about 7% of the
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sample group had used drugs before. Four per-
cent had never used drugs but someone had
tried to talk them into using them. Almost 20%
had friends who had used drugs, and 11% had
friends who were still using drugs. About 13%
of the adolescents in the study group had family
members who had used drugs and another 9%
had family members who were still using drugs.
In this study, the most common drug group used
was amphetamines.

Knowledge, perceived harmfulness, and promot-
ing of life skills to prevent amphetamine addic-
tive behavior

The adolescents had a low level of under-
standing regarding amphetamines, especially
regarding their symptoms and side effects. Their
main sources of knowledge were educators or
schools. Nevertheless, these adolescents had
high levels of perceived harmfulness of amphet-
amines, and had high score levels for life skills
(Tables 1-3).

Factors influencing adolescent drug use beha-
vior

The personal factors influencing the drug
habits of adolescents were the amount of money
the adolescent received per month, and the life
skills promoting amphetamine-prevention atti-
tudes. Adolescents with no financial problems
were less likely to use drugs. Adolescents with
skills to prevent drug abuse were at lower risk
for drug use. The family environmental factor that
influenced adolescent drug habits was the ex-
perience of drug use in a family member. An
adolescent who had a family member who used
drugs was 1.4 times more likely to have used
them than an adolescent who had no family
member using drugs. Previous drug use by
friends, being a social factor, also increased the
risk of adolescent drug habits. In other words,
an adolescent who had a friend using drugs was
about 1.5 times more likely to use drugs than
someone who did not have a friend using drugs
(Table 4).

Factors influencing adolescent life skills

On additional analysis, an independent fac-
tor, namely life skills, also influenced the drug
experience of adolescents. The research found
that the family environment, which included
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Table 1
Percentage of adolescents classified by score level of knowledge of amphetamines, and their
experience using drugs.

Experience using drugs

Score level for knowledge of amphetamines Total
Never Experienced
Low level of knowledge 43.0 33.3 42.4
Moderate level of knowledge 455 62.5 46.6
High level of knowledge 11.5 4.2 11.0
Total 100.0 100.0 100.0
(Number) (330) (24) (354)
Average score 3.99 3.96 4.02
Table 2

Percentage of adolescents classified by score level for perceived harmfulness of amphetamines,
and their experience using drugs.

Score level for perceived harmfulness of

Experience using drugs

. Total
amphetamines Never Experienced
High level 69.7 45.8 68.4
Rather high level 22.7 41.7 23.8
Moderate level 5.8 8.3 5.8
Rather low level 1.8 4.2 2.0
Total 100.0 100.0 100.0
(Number) (330) (24) (354)
Average score 4.21 4.01 4.20

Table 3

Percentage of adolescents classified by score level for life skills promoting amphetamine-
prevention attitudes, and their experience using drugs.

Score level for life skill

Experience using drugs

Total
Never Experienced
Low level of life skills 2.8 8.7 3.2
Moderate level of life skills 37.4 60.9 39.0
High level of life skills 59.7 39.0 57.9
Total 100.0 100.0 100.0
(Number) (318) (23) (341)
Average score 25.53 23.65 25.19
spending time with family members and the drug DISCUSSION

experiences of family members, was the only
factor influencing adolescent life skills: the more
time spent with their family, the higher the level
of life skills. Someone who had a family member
with a drug history would have a higher level of
life skills than someone who did not (Table 5).

1016

Even though most of the participants had
never used drugs before, some of them were
still at great risk for drug use due to a family drug
history. The most dangerous was when a friend
in the group was using drugs, because adoles-
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Table 4
Logistic regression analysis results of factors influencing adolescent drug use experiences.

Factors B SE p-value Exp(B)
Personal factors
Gender (female ?) 1.205 0.693 0.082 3.335
Age 0.124 0.143 0.389 1.131
Income -0.001 0.000 0.019° 0.999
Knowledge -0.013 0.185 0.944 0.987
Perception 0.033 0.031 0.291 1.034
Skill -0.228 0.097 0.018° 0.796
Family environment factors
Number of family members -0.113 0.136 0.408 0.894
Marital status of parents (separated @) 1.319 0.785 0.093 3.740
Warmth 0.098 0.471 0.674 1.219
Restriction -0.209 0.345 0.544 0.811
Quarreling 0.287 0.357 0.421 1.332
Conflicts -0.003 0.425 0.994 0.997
Concern -0.726 0.412 0.078 0.484
Spending time 0.140 0.325 0.666 1.151
Drug use experience in a family member -1.486 0.662 0.025° 0.226
(No family member experienced drug use 2)
Socio-environmental factors
Community (participation 2) -1.086 0.851 0.202 0.338
Education (Vacation &) 0.495 0.939 0.598 1.641
Participation in drug activity in the 0.912 0.793 0.250 2.489
community (never @)
Drug use experience among friends -1.534 0.754 0.042°b 0.216

(never 3)

aControl group; °p<0.05

B = Unstandardized regression coefficient; Exp(B) = Exponential of B; SE = Standard error of B

cents bestow a great deal of importance upon
friends, putting the subject at increased risk for
adolescent drug abuse. Suphap (1997) stated
that adolescent behavior was greatly influenced
by the behavior of members of the group or the
group leader. Analysis of the factors influencing
adolescent drug habits (mostly amphetamine
addiction) showed that family or friends’ drug
habits do influence adolescent risk of drug use.
This is consistent with the results of the research
by Sussman et al (2000), which found that the
drug use habits of friends were a predictive fac-
tor for adolescent drugs habits. Adolescents
were more likely to be influenced if a member of
the family, especially a parent, had a history of
drug use. Adger (1992) found that the family fac-
tor influences the probability of alcohol and drug
abuse by an individual. For instance, if a father
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drank alcohol, his son was more likely to drink
alcohol. An adolescent who had a drug-addicted
friend was more likely to use drugs than some-
one with no friends who use drugs.

Adolescent culture revolves around friends.
They are easily influenced by friends because of
the need for peer recognition. Being shunned
and isolated from the group is considered hu-
miliating and the worst punishment. Curiosity
increases the risk of drug abuse. To prevent the
occurrence of such problems, a new referral
group needs to be established and friends need
to draw adolescents away from drugs.

Having a family member or friend who has
used drugs does not mean that all adolescents
will follow in his/her footsteps. Adolescent life
skills also play an important role here. The re-
search indicates that the higher the life skill level,

1017




SouTHEAST AsiaN J TRop MeDp PusLic HEALTH

Table 5
Multiple regression analysis results of factors influencing adolescent life skills promoting drug-
prevention behavior.

Factors B SE Beta t p-value
Constant 22.794 2.356 9.675 0.000°
Personal factors
Gender (female ?) -0.056 0.379 -0.010 -0.150 0.881
Age -0.089 0.069 -0.100 -1.312 0.191
Income -0.000 0.000 -0.003 -0.043 0.966
Knowledge 0.029 0.090 0.022 0.332 0.740
Perception 0.016 0.016 0.069 1.060 0.290
Family environment factors
Number of family members -0.011 0.063 -0.011 -0.173 0.863
Marital status of parents (separated ?) -0.464 0.392 -0.008 -0.118 0.906
Warmth 0.176 0.257 0.056 0.685 0.494
Restriction 0.079 0.211 0.025 0.376 0.707
Quarreling 0.093 0.194 0.034 0.477 0.634
Conflicts 0.037 0.218 0.012 0.169 0.866
Concern 0.117 0.248 0.039 0.471 0.638
Spending time 0.412 0.178 0.159 2.311 0.022°
Drug use experience in a family member 0.918 0.421 0.140 2.179 0.030°
(No family member experienced drug use ?)
Socio-environmental factors
Community (participation @) -0.057 0.379 -0.010 -0.150 0.881
Education (Vacation @) -0.793 0.467 -0.111 -1.697 0.091
Participation in drug activity in the 0.379 0.358 0.068 1.057 0.292
community (never @)
Drug use experience among friends (never ) -0.496 0.399 -0.081 -1.243 0.215

R2=10.112; F = 1.800P
acontrol group; °p<0.05

B = Unstandardized regression coefficient; SE = Standard error of B

Beta = Standardized regression coefficient; t = t value for B

R = Correlation coefficient; R? = Coefficient of determination; F = F value for regression model

the lower the risk of drug abuse. These skills
include life adaptations, problem solving, com-
munication, negotiation, analysis, reasoning, and
coping with stress, especially when faced with
peer pressure. Adolescents acquiring the latter
skills can prevent drug abuse (Lapsirianankul,
2000).

To acquire such skills, adolescents need to
learn from life experiences, and from their inter-
actions with other members of society. Our study
shows that monthly allowance also influences
adolescent drug habits. Participants with no fi-
nancial worries were less likely to use drugs. This
does not mean that parents or guardians must
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increase their children’s allowances. Teaching
financial values to adolescents can minimize fi-
nancial problems.

Forty-two percent of participants had a low
level of understanding regarding amphetamines,
while 46.6% had a moderate level. Schools were
the primary source of information regarding am-
phetamines and other drugs. The results of the
study reflect those by Varalaksna (1995), which
indicated that educators were the ones who
really understood the threat of drugs and who
communicated these risks to the students. One
problem is that the age range of students influ-
enced by drugs now starts in primary school.
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Thus, drug awareness programs to prevent drug
abuse need to be implemented in primary school
age children. Even though adolescents had a low
level of understanding of amphetamines and their
side effects, the majority of them (68.4%) did
comprehend the power of drugs over people.
This can be considered a first step in preventing
most young people from using drugs.

The study also shows that an important fac-
tor influencing life skill levels is the family envi-
ronment. This means that the family is the source
of life skills acquisition among adolescents, from
spending time with members of the family. The
more time spent with the family, the greater the
learning process from parental experience and
human interaction. These activities shape the
values and behavior of adolescents. However,
this can also be harmful to adolescents, since a
family drug history can negatively influence chil-
dren. This is consistent with a study by Low et
al (1996), which found that being beyond the
concern of the family can lead to drug use in
adolescents. Nevertheless, family drug experi-
ence increases the life skills of those who have
experienced them, compared with those who
have not. This may be because they have faced
drug problems before, and learned to say “No”
to drugs, developing the necessary life skills.

This does not mean that people with no
family drug experience have fewer life skills, since
these skills can be acquired by one’s own expe-
rience, and through interaction with other mem-
bers of society in many different situations. Drug
awareness activities can also be a method of
teaching adolescents to understand the harm of
using drugs and how to prevent such situations.
Although a one-day, two-day, or one-week drug
awareness activity cannot develop immediate
skills for drug prevention, it can be combined
with other life experiences to prevent the influ-
ence of drugs. Ko (1997) found that youth camps
can be used to inform and educate adolescents
about drugs and how to prevent drug use. Thus,
a shield against amphetamines and other drugs
can be achieved with close collaboration be-
tween the adolescent, parents, friends, educa-
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tors, the community, and society.
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Abstract. Upper respiratory tract infections (URIs) are the most common infections worldwide. Their
frequent inappropriate treatment with antibiotics is likely to increase antibiotic resistance, contribute
to morbidity and mortality, and waste scarce resources. Using data from registration books and
prescriptions, we measured patterns and assessed appropriateness and predictors of antibiotic
prescribing for viral and bacterial URIs treated in health centers located in two slum communities in
Bangkok, Thailand. Based on recorded diagnoses and symptoms, 91% of the patients probably
had viral URIs; 60% of viral and 89% of bacterial URI patients were prescribed an antibiotic. Compli-
ance with the national treatment guideline was 36.4% for treatment of viral URIs and only 1.7% for
treatment of bacterial URIs. Amoxicillin was the most frequently prescribed antibiotic regardless of
diagnosis. Among viral URI patients, those who were young, male, and self-paying were more likely
to receive antibiotics; part-time physicians were more likely to prescribe antibiotics for these pa-
tients. Among patients with bacterial URIs, those who paid for drugs by themselves were more likely
to receive antibiotics compared to patients covered by the national health insurance plan. We used
these formative results as input to the design of health center and community interventions to en-

courage more appropriate prescribing for URI among adults.

INTRODUCTION

Upper respiratory tract infections (URIs) are
the most common infections worldwide
(Bamberger and Jackson, 1995). In Thailand,
acute URIs are an important health problem.
Nearly half of respondents to the 2000 National
Health and Welfare Survey (NSO, 2000) reported
having had a respiratory disease during the two
preceding weeks, the most frequently reported
acute health problem.

Although viruses cause most URIs (Thera-
peutic Guidelines, 1998), antimicrobial agents
are still among the most frequently prescribed
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Health, Chulalongkorn University, Bangkok 10330,
Thailand.
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drugs for URI. Unnecessary antimicrobial use for
URI, both at health facilities and in the commu-
nity, is one of the most common drug use prob-
lems (Grand et al, 1999). Adverse consequences
of antimicrobial use for viral URIs are particu-
larly unfortunate in developing countries (Kunin,
1993). Since most patients pay out-of-pocket
for their medicines, they waste scarce house-
hold resources on unnecessary care. Moreover,
inappropriate antimicrobial use increases drug
resistance in the community, requiring use of
more expensive and potentially more toxic alter-
native drugs when antimicrobial treatment is
needed. These more expensive antimicrobials
are less likely to be affordable in resource-poor
settings. In Thailand, data from the Drug Con-
trol Division (2003) showed that antimicrobials
are the most frequently used drugs and their use
increases every year.
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According to the WHO Strategy for the
Containment of Antimicrobial Resistance (WHO,
2001), developing countries play an important
role in the emergence of antimicrobial resistance.
In developing countries, bacterial resistance to
antimicrobial agents is common in isolates from
healthy persons (Okeke et al, 1999). In urban
slum communities with poor sanitation, high in-
cidences of HIV/AIDS, multi-drug resistant tu-
berculosis (MDRTB), and drug addiction, resis-
tance is likely to spread easily.

Studies in developed countries suggest that
both clinical and socio-cultural factors contrib-
ute to inappropriate antimicrobial prescribing
(Avorn and Solomon, 2000; Murray et al, 2000;
Pechere, 2001). A recent review by Radyowijati
and Haak (2003) highlighted the lack of data to
characterize the importance of different deter-
minants of antibiotic use in developing countries.
There are few studies of antimicrobial use for
URIs in these settings and most report on treat-
ment of URIs in children. Patterns of antimicro-
bial use in low-income countries differ from those
in industrialized countries, and complex relation-
ships exist between antibiotic use and local cul-
ture, socioeconomic characteristics, and poor
health care infrastructure (Radyowijati and Haak,
2003).

To provide formative data to guide the de-
sign of interventions to improve treatment of URI
in adults, we assessed patterns of antimicrobial
and other drug treatment for adults with URIs
treated in health centers in two slum communi-
ties in Thailand.

MATERIALS AND METHODS

Setting

We conducted the present study in two of
the 61 health centers run by the Bangkok Met-
ropolitan Administration (BMA), which provide
care in under-served slum communities in
Bangkok, Thailand. More than 125,000 individu-
als live in 22,063 households in a two square
kilometer slum area covered by the two health
centers. People in these communities face prob-
lems of substandard housing, poor sanitation,
unemployment, low income, high incidence of
HIV/AIDS, MDRTB, sexually transmitted dis-
eases, and drug addiction.
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Data sources

We retrospectively identified in registration
books of the two health centers all patients over
18 years of age who were treated for URIin 2001.
We included cases with diagnoses of URI, cough
and cold symptoms, pharyngitis, tonsillitis, oti-
tis media, or sinusitis. We abstracted the pre-
scriptions these patients had received, which
were written by a total of 19 physicians.

Information about patients collected from
registration books included age, gender, and
diagnoses. Type, amount, and cost of prescribed
drugs, type of payment for drugs, and physician
name were collected from copies of the prescrip-
tions maintained in the clinic pharmacies. Addi-
tional information about physician characteris-
tics (age, gender, full-time or part-time employ-
ment status, specialty, and number of years
practicing) was gathered directly from the phy-
sicians and from health center administrators.

The study was approved by the Human
Research Ethical Committee at the Faculty of
Medicine of Chulalongkorn University; the Ethi-
cal Review Committee for Research in Human
Subjects, Ministry of Public Health, Thailand; and
the Boston University Medical Center Institutional
Review Board.

Definition of ‘likely viral’ and ‘likely bacterial’ URIs

We classified patients diagnosed with URI
or common cold, unspecified URI, or symptoms
like cough, rhinitis or headache as having ‘likely
viral’ URIs. Patients diagnosed with pharyngitis,
sore throat, tonsillitis, acute otitis media, or si-
nusitis were classified as having ‘likely bacterial’
URIs. Patients with more than one URI diagno-
sis were classified according to the most severe
diagnosis.

Definition of appropriate treatment

We classified treatments according to the
National Standard Treatment Guideline for Res-
piratory Tract Infections (MoPH, 1996). For viral
URIs, such as nonspecific URI, acute bronchi-
tis, rhinitis, or influenza, the Guideline empha-
sizes that antibiotics should not be given unless
patients have high fever, severe cough, or ab-
scesses. For bacterial URIs, the Guideline rec-
ommends penicillin V, penicillin G, or erythromy-
cin for 7-10 days for pharyngitis and tonsillitis;
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amoxycillin (or ampicillin, coamoxycillin), cotri-
moxazole or erythromycin for 14 days for otitis
media; and the same antimicrobials or doxycy-
cline for 14-21 days for sinusitis.

Analysis

We first assessed drug treatment patterns
for URIs, cough and cold, pharyngitis/tonsillitis,
otitis media, and sinusitis. We calculated the
percentage of patients receiving an antimicro-
bial prescription; percentage of prescribed treat-
ments consistent with the standard treatment
guideline; and cost associated with inappropri-
ate antimicrobial use. We evaluated differences
in antimicrobial prescribing by patient and phy-
sician characteristics using chi-square tests or
Fisher’s exact tests for categorical variables and
Student’s t-tests for continuous variables. A dif-
ference with a two-sided p-value <0.05 was
considered statistically significant. Numerical
variables were recoded to categorical variables
for univariate and logistic regression analyses.

To examine predictors of antimicrobial pre-
scribing, we developed generalized linear mixed
models (Guo and Zhao, 2000) that adjust for
clustering of cases by provider. We looked for
factors associated with appropriate treatment
using separate logistic regression models for vi-
ral and for bacterial URI cases. Variables that
were associated with antimicrobial prescribing
in univariate analyses (p-value < 0.10) were in-
cluded in the initial logistic regression model;
variables were removed sequentially if they were
non-significant and their removal did not change
the odds ratios of remaining predictors by at least
20%. Odds ratios and 95% confidence intervals
were calculated from the final models.

We replaced missing age values (n=6,
0.13%) with median age; seven cases (0.16%)
with missing payment status were excluded from
the logistic regression analyses. Data were man-
aged and analyzed using the Statistical Pack-
age for the Social Sciences (SPSS) for Windows
12.0.0 (SPSS Inc, 2004 ) and Statistical Analy-
sis Software (SAS) 8.02 (SAS Institute Inc, 1999).

RESULTS

Between January and December 2001,
4,608 adult URI patients visited the study health
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centers. They accounted for 10.6% of all health
center patients, 15.8% of adult patients, and
35.2% of all URI patients. There was no sea-
sonal pattern of cases presenting with URI. Al-
most all (97.9%) adult URI patients received a
prescription, resulting in 4,512 prescriptions for
analysis. Patients without a prescription may not
have received one or may have filled it at a drug
store outside the health center.

Characteristics of patients

Most patients were women and nearly half
of the patients were between 18 and 40 years
old (Table 1a). More than half of the patients
(57.6%) paid for their prescription at the point of
service, while the rest received free care or paid
a small copay (30 baht, about US$ 0.80) under
the national health insurance plan. Nearly all
(91.0%) adult URI patients were classified by
their diagnoses and symptoms as likely to have
viral URIs. Among patients likely to have bacte-
rial URIs, more than three-fourths were diag-
nosed with pharyngitis. Most (87%) patients did
not have other diagnoses at the time of their visit.
Those with co-diagnoses mostly had chronic dis-
eases, such as hypertension, heart disease, dia-
betes, arthritis, gout, and gastrointestinal dis-
ease.

Characteristics of physicians

Physicians had an average age of 53 years,
half were women, and most had practiced for
more than 10 years (Table 1b). Most physicians
were general practitioners or trained in public
health or family medicine. Only 4 (21%) physi-
cians worked full-time at the health centers.

Pattern of drug prescribing for viral and bacte-
rial URIs

All patients with bacterial URIs received at
least one drug, and only 13 (0.3%) patients with
viral URI did not receive a drug. As shown in
Table 2, physicians treated viral and bacterial
URIs differently. For viral URI patients, analge-
sics/antipyretics and antihistamines were the
most frequent symptomatic treatments pre-
scribed, followed by antimicrobial agents. Phy-
sicians prescribed antihistamines and vitamins
significantly more frequently for viral URI patients.
Bacterial URI patients received significantly
greater numbers of drugs, injections, antimicro-
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Table la
Characteristics of patients receiving prescrip-
tions (n=4,512).

Characteristic No. (%)
Female 3,173 (70.3)
Age: Year, mean+=SD 44.91+17.00
18-40 2,060 (45.7)
41-60 1,352 (29.9)
> 61 1,100 (24.4)
Payment
Self payment 2,595 (57.6)
Free of charge 1,910 (42.4)
Diagnosis
Viral URIs 4,107 (91.0)
Bacterial URIs
Pharyngitis/ Tonsillitis 309 (6.8)
Otitis media 89 (2.0)
Sinusitis 7 (0.2)
Co-morbid illness 586 (13.0)

Table 1b
Characteristics of physicians (n=19).

Characteristic No. (%)
Female 9 (47.4)
Age: Years, mean=SD 53.0+15.5
Full-time practice 4 (21.1)
General practice 13 (68.4)
Years in practice

>10 15 (78.9)
<10 4 (21.1)
URI cases treated/ year

<100 7 (36.8)
101-500 9 (47.4)
>500 3(15.8)

bials, analgesics/antipyretics, and cough
suppressants than patients with viral iliness.

Overall, 62.9% of all URI patients received
a prescription for an antimicrobial, 60.3% of vi-
ral URI patients and 89.4% of bacterial URI pa-
tients (91.6% of patients with pharyngotonsilli-
tis, 83.1% with otitis media, and 71.4% with si-
nusitis). Antimicrobials made prescriptions more
costly. Prescriptions for viral URI patients with
an antimicrobial cost 43 baht (about US$1.20)
more than those without an antimicrobial.
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Appropriateness of antimicrobial prescribing

To assess appropriateness of antimicrobial
prescribing, we evaluated the type and duration
of antimicrobial treatment among patients with
common cold, pharyngitis/tonsillitis, and otitis
media, who had no other diagnoses and who
received an antimicrobial drug. These patients
received 16 different antimicrobials, all of which
were on the 1999 National Essential Drugs List.
Regardless of diagnosis, amoxicillin was the
most frequently prescribed antimicrobial.
Macrolides (erythromycin, roxithromycin),
chloramphenicol, and lincomycin injection were
more frequently prescribed for bacterial than for
viral URIs.

Only a small proportion of URI patients were
treated according to the National Standard Treat-
ment Guideline for Respiratory Diseases (1996).
Shaded boxes in Table 3 show appropriate pre-
scribing based on diagnosis. Only 36.4% (1,287)
of viral URI patients were treated correctly with-
out antimicrobials. Among URI patients with likely
bacterial diagnoses, 14.2% (52) received appro-
priate oral antimicrobials, 4.0% (11) of those with
pharyngitis/tonsillitis and 54.3% (38) of those
with otitis media.

The average duration of prescribed oral
antimicrobial treatment was 6.3 days for viral
URIs and 6.7 for bacterial URIs. When consider-
ing appropriateness of indication and duration
of antimicrobial prescribing simultaneously, only
1.7% of bacterial URI patients were treated ap-
propriately, 5 (1.8%) patients with pharyngitis/
tonsillitis and 1 (1.4%) patients with otitis me-
dia.

Factors associated with antimicrobial prescrib-
ing

Adjusted for potential physician clustering
and potential confounders, several patient and
physician characteristics were associated with
greater rates of antimicrobial prescribing in viral
URIs (Table 4). Male patients and younger pa-
tients (under age 60) were significantly more likely
to receive antimicrobials for viral URIs than their
respective comparison groups (Table 4). Patients
who payed for their medicines out-of pocket or
were insured under non-national health plans
were somewhat more likely to receive antimicro-
bials than those insured under the national health

Vol 36 No.2 March 2005




PATTERNS OF DRUG PRESCRIBED FOR ApuLTs wiTH URIs IN Stum CoMMUNITIES

Table 2

Drugs prescribed fo

r URI patients.

Drugs prescribed

No. of prescriptions (%)

Viral URIs (n=4,107) Bacterial URIs (n=405)
Antimicrobial 2,477 (60.3) 362 (89.4)P
Analgesic/antipyretic 2,983 (72.6) 328 (81.0)°
Antihistamine 2,805 (68.3) 135 (33.3)°
Mucolytic 1,842 (44.9) 198 (48.9)
Cough suppressant 1,350 (32.9) 175 (43.2)b
Vitamin 836 (20.4) 46 (11.4)°
Other symptomatic drug? 454 (11.1) 70 (17.3)
Mean no. of drugs per prescription 3.20+1.07 3.67+1.26"
Injection 63 (1.5) 27 (9.0)°
Median cost per prescription (baht) 44.0 76.0
With antimicrobial 59.0 78.0
With no antimicrobial 16.0 16.0
apronchodilators, anti-inflammatory enzymes, (antiseptic) mouth preparations, topical antiseptics.
bp-value <0.05
Table 3
Antimicrobials prescribed among antimicrobial recipients?.
Antimicrobials prescribed No. of prescriptions (%)"
Common cold Pharyngitis/ Otitis media
(n=2,247) tonsillitis (n=275) (n=70)
Penicillin V 54 (2.4) 8 (2.9) 3 (4.3)
Erythromycin 67 (3.0) 3(1.1) 2 (2.9)
Amoxicillinxclavulanic acid® 1,581 (70.4) 196 (71.3) 31 (44.3)
Ampicillin 6 (0.3) -- - -
Co-trimoxazole 70 (3.1) 9 (3.3) 5(7.1)
Dicloxacillin/ Cloxacillin® 217 (9.7) 14 (5.1) 23 (32.9)
Roxithromycin® 141 (6.3) 37 (13.5) 4 (5.7)
Chloramphenicol ear drop® 10 (0.4) 2 (0.7) 25 (35.7)
Doxycycline 17 (0.8) 2 (0.7) - -
Tetracycline 87 (3.9) 5(1.8) - -
Cephalexin 5(0.2) 1(0.4) - -

apatients with co-morbid diagnosis excluded.

btotals may sum to more than 100% because some patients received >1 antimicrobial.

¢p-value <0.05 for differences in prescribing across disease
Note: shading indicates guideline-recommended therapy.

plan. Part-time physicians tended to prescribe
more antimicrobials but this association was also
not statistically significant.

There was little variability in antimicrobial
prescribing for bacterial URI patients. Only pay-
ment status was a significant predictor of anti-
microbial prescribing for bacterial URIs, after
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categories.

adjusting for the health center. Patients paying
out of pocket or insured under non-national
health plans were more likely to receive antimi-
crobials than those insured under the national
health plan (OR, 2.17, 95% ClI, 1.15 - 4.09).

Cost of URI treatment
The average cost of treating bacterial URI
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Table 4
Factors associated with antimicrobial prescribing for viral URI patients (n=4,107).

Characteristics

Antimicrobial prescribed (%)

Crude OR
(95% ClI)

Adjusted OR 2
(95% ClI)

Gender
Male 779 (64.9)
Female 1,698 (58.4)
Age
18-40 yr 1,255 (68.9)
41-60 yr 734 (59.4)
>60 yr 488 (46.5)
Payment typeP
Self-payment 1,518 (65.5)
Free of charge 954 (53.5)
Physician employment status
Part-time 2,041 (62.8)
Full-time 436 (51.0)

1.41 (1.20 - 1.64)
Referent

1.47 (1.26 - 1.72)
Referent

3.95 (3.28 - 4.77)
2.29 (1.89-2.78)
Referent

3.62 (2.92 - 4.50)
2.17 (1.76 - 2.68)
Referent

1.96 (1.70 - 2.27)
Referent

1.19 (1.00 - 1.40)
Referent

2.32 (0.84 - 6.41)
Referent

2.58 (0.85 - 7.85)
Referent

aadjusted for gender, age, payment type, and physician employment status; OR denotes odds ratio, Cl denotes

confidence interval.

bpatients paying out-of-pocket or patients insured under health plans other than the national health plan are clas-
sified as self-pay patients; patients insured under the national health plan are classified as free-of-charge.

was greater than the cost of treating viral URI
(80 baht versus 46 baht per case, a difference
of approximately US$0.85). Patients who re-
ceived antimicrobials paid 44-53 baht more per
prescription than patients who did not receive
antimicrobial treatment.

DISCUSSION

Pattern of prescribing for URIs

The vast majority (90%) of URI patients who
visited health centers in these two slum areas in
Bangkok in 2001 most likely had viral URIs. High
rates of prescribing of symptomatic drugs, such
as antipyretics/analgesics and antihistamines, for
these viral URI patients would be appropriate
according to the National Standard Treatment
Guideline (1996). However, 60.3% of patients
with viral URIs received antimicrobials. In bacte-
rial URIs, antimicrobials were prescribed more
frequently than symptomatic drugs to 89% of
patients. Antimicrobial prescribing rates for bac-
terial URIs in these slum communities were simi-
lar to those reported from developed countries
(Dosh et al, 2000; Linder and Singer, 2003). For
viral URIs, however, antimicrobial prescribing
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rates were much higher than those observed in
developed countries (9 - 46%) (Dosh et al, 2000;
Linder and Singer, 2003; Steinman et al, 2003).

Appropriateness of antimicrobial prescribing

Based on estimates from the National Stan-
dard Treatment Guideline (1999), about 0.5-2.0%
of viral URI patients who had high fever, severe
cough, and/or abscesses would need antimicro-
bials. High-risk patients, such as those with HIV/
AIDS and intravenous drug users, may also need
empirical antimicrobial treatment. Proportions of
these high-risk patients may have been under-
estimated in this study due to underreporting of
these co-morbidities. Nevertheless, 60.3% of
patients with likely viral URI received antimicro-
bials, a proportion far higher than expected, im-
plying substantial overuse of antimicrobials for
most URI patients treated at these health cen-
ters.

Among patients with bacterial URIs who
received antimicrobials, selection and duration
of antimicrobial treatment were problematic.
Antimicrobials that were not recommended by
the treatment guideline (amoxycillin-clavulanic
acid, cefalexin, ciprofloxacin, chloramphenicol,

Vol 36 No.2 March 2005




PATTERNS OF DRUG PRESCRIBED FOR ApuLTs wiTH URIs IN Stum CoMMUNITIES

tetracycline) were prescribed for 85.1% of these
patients. About 4% of URI patients received tet-
racycline or ciprofloxacin, antibiotics which
should be very carefully prescribed in women of
childbearing age.

The average duration of antimicrobial treat-
ment among bacterial URI patients was 6.7 days
and only 18% of patients received antimicrobial
treatment for 7-14 days. We cannot assess the
appropriateness of failing to prescribe an anti-
microbial for 42 patients (10.7%) with bacterial
URIs.

Predictors of antimicrobials prescribing

We found different predictors of antimicro-
bial prescribing for viral and bacterial URI pa-
tients. Younger, male patients with viral URIs
were more likely to receive antimicrobials than
others with viral URIs. This finding agrees with
results from some (Linder and Stafford 2001) but
not all previous studies (Dosh, 2000; De Sutter
et al, 2001; Steinman et al, 2003). Younger pa-
tients are more likely to be infected with Group
A B-hemolytic streptococci (GABHS), and some
treatment algorithms recommend antimicrobial
treatment for younger patients with sore throat
(Mclsaac et al, 1998). It may also be possible
that physicians tend to prescribe antimicrobials
more frequently because of concern about ef-
fects of illness on work loss in this population
(Linder and Singer, 2003). Physician age and
gender did not influence prescribing patterns,
but employment status possibly did. Part-time
physicians at the health centers include retired
physicians and young medical doctors from
other health settings. Because they practice in
the community only half a day, 1-3 days per
week, they may perceive different prescribing
needs than full-time physicians.

Ability to pay may contribute to the deci-
sion to prescribe antimicrobials for viral and bac-
teria URI patients. The recent health system re-
form in Thailand introduced capitated payment
for patients in the national health plan. Physi-
cians may tend to prescribe more drugs for pa-
tients who pay out of pocket or are insured in
the fee-for-service civil servant medical benefit
scheme in order to to compensate for lost health
center revenue due to care for patients under

Vol 36 No.2 March 2005

the national health plan. This may also repre-
sent greater willingness to conform to patient
demand for antibiotics when cost is not an is-
sue. Dong and colleagues (1999) also showed
that patients with URI in China who paid out-of-
pocket received antimicrobials more frequently,
although they hypothesized that this might be
due to these patients presenting later at health
facilities with more advanced illness.

Cost of unnecessary antimicrobial use

Unnecessary prescribing of antimicrobials
for viral URIs is a serious and costly problem. It
may increase antimicrobial resistance in the com-
munity, rendering common antimicrobials inef-
fective and causing a need for more expensive
new antimicrobials. For individuals with viral
URIs, the added cost of unnecessary antimicro-
bial treatment was 43 baht per case. Based on
average monthly total income and expenditures
per household in the year 2001 from the National
Statistical Office (2003), this accounted for
10.8% of daily household income or 13.2% of
total daily household expenditures and a total of
106,511 baht expended per year for unneces-
sary antimicrobial treatment of viral URI patients
at the two study health centers.

Study limitations

We need to acknowledge the following limi-
tations of the study. Some cases may be
misclassified as viral or bacterial. Physicians note
only broad diagnoses in health center registra-
tion books, and detailed information such as
clinical signs, duration of symptoms, and other
clinical information, such as HIV infection and
pregnancy, is limited. We may have overesti-
mated the prevalence of viral URI and thus of
inappropriate antimicrobial use. Nevertheless,
viral URIs are estimated to account for 65-90%
of URIs in adults (MoPH, 1996; Therapeutic
Guidelines 1998; Dolin 1998; Heikkinen and
Jarvinen, 2003), which is consistent with the 91%
estimate of viral cases presenting for treatment
in our setting.

Our ability to generalize the present find-
ings from health centers in slum areas to other
settings in Thailand or elsewhere may be lim-
ited. Patterns of prescribing and the factors that
influence prescribing in private health care set-
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tings or public hospitals may be quite different,
due to institutional policies, pharmaceutical com-
pany marketing, and access to laboratory facili-
ties. In addition, the high risk nature of our popu-
lation may influence the propensity to prescribe
antibiotics as preventive therapies.

Future research should explore other pos-
sible determinants of antimicrobial use, including
patients’ expectations (Britten and Ukoumunne,
1997), their attitudes towards antimicrobials
(Walker et al, 2003), and the impact of existing
health care policies and regulations.

Conclusion

Patients with viral URIs treated in health
centers in these slum communities frequently
receive unnecessary antimicrobials and patients
with bacterial URIs frequently receive inappro-
priate antimicrobial treatments. These patterns
are likely to accelerate rates of growth of antimi-
crobial resistance to commonly used antibiot-
ics. From the perspective of patients, this means
wasting money for unnecessary and potentially
harmful medicines and from the perspective of
society this means risking loss of potent antimi-
crobials through misuse. Interventions to pro-
mote more rational use of antimicrobials in these
settings are urgently needed. Incorporating find-
ings from the present study, we are currently
developing multi-sectoral interventions to im-
prove treatment of URI among adults in these
slum communities (Suttajit et al, 2003).
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ABSTRACT: Avian influenza (Al) outbreaks in Thailand from January 2004 to
December 2005 resulted in 22 human cases, and 14 deaths. Three confirmed
cases were reported in Suphanburi Province in 2004, one of whom died. Based on
experiences if Al in Suphanburi, this study aimed to assess and describe the
nature of local residents’ knowledge about Al and identify their perceived benefits
and barriers to the use of personal protective equipments (PPE). Four focus
group discussions (FGD) with 38 participants in high and low infectivity areas
were organized. In addition, ten in-depth interviews in high and low infectivity
areas were conducted. Most of these cases were correlated with raising poultry or
direct contact with dying poultry. The findings revealed that almost all of the
participants perceived the cause of Al to be from wild birds and/or migratory
birds. There are differences in local knowledge and beliefs between participants in
high and low infectivity areas. The participants in high infectivity areas have more
knowledge than the participants in low infectivity areas. Some of the participants
in low infectivity areas believed that Al is caused by mosquitoes, wind, air and
water. The use of PPE (gloves) is low among participants of all ages and types of
poultry owned. Most use plastic bags instead of gloves to handle dying poultry.
The benefits of using PPE (gloves, including plastic bags) related more to protection
from odors rather than protection from Al transmission. The potential barriers to
PPE use were related to cultural factors, lack of knowledge, comfort, availability
and cost. This study suggested that public health professionals should promote
the use of PPE and hand washing by raising their awareness.

Keywords: Folk knowledge, Avian Influenza, Use of personal protective equipments,

Qualitative study

INTRODUCTION: Avian influenza (Al) outbreaks
in Thailand from January 2004 to December
2005 resulted in 22 human cases and 14
deaths1). Chulalongkorn University, comprising
the College of Public Health Sciences, Faculty
of Veterinary Sciences and Faculty of
Medicine in collaboration with the University of
Minnesota, USA, has conducted a research
project entitled Influenza A Infections at the
Human Animal Interface. The project aims to
gain better understanding of the epidemiology
and transmission of infection in provinces
where there have been repeated epidemics,
and to achieve more effective disease
prevention and control. The project adopted
multidisciplinary approaches for data
collection, including qualitative, quantitative

* To whom correspondence should be addressed.
E-mail: sratana3@chula.ac.th

and laboratory investigation. Suphanburi
Province was purposively selected for the
study because it was the location of the first
human case of HSNI1 confirmed by the
Ministry of Public Health. Three confirmed
cases were reported in 20042), one of whom
died. Based on experiences of Al in Suphanburi,
this study aimed to assess and describe the
nature of local residents’ knowledge about Al
and identify the perceived benefits and
barriers to the use of personal protective
(PPE). The World Health
Organization recommends the use of
Personal Protective Equipment (PPE) and
hand washing as effective measures for

equipments

infection prevention and to control the spread
of disease). PPE items include gloves, masks,
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boots and protective clothing. To gain a more
in-depth wunderstanding of the folk
knowledge and the perceived benefits and
barriers to the use of PPE, a qualitative study
was conducted. This qualitative study,
comprised of focus group discussions (FGD)
and in-depth interviews (IDI), is supplementary
to a larger study survey and is conducted to
the the
underlying reasons for reported behaviors

improve understanding of

and practices related to the use of PPE for
avian influenza prevention and control.

MATERIALS AND METHODS: The district and
subdistrict selection described here reflects
that which was conducted for the larger
overhead study. Within Suphanburi
Province, participating districts were chosen
based upon their outbreak experience
during the third wave of highly pathogenic
avian influenza A (HPAI) from July through
November 20054). Of the six districts that
were affected, the two most affected districts
(Muang and U Thong) were specifically
selected for this study. In each district, one
sub-district was identified which had
experienced three or more waves of poultry
outbreaks (or high infectivity areas) and had
the most reported chicken deaths. Within
each of these two high infectivity districts,
one sub-district was chosen based upon
having the greatest number of chicken
deaths , as well as the willingness of local
health officers to cooperate. Matching on
population size and density, number of
villages, and agricultural occupations, we
selected one more sub-district in each
district that had experienced less than two
waves of Al poultry outbreaks (or low
infectivity areas). For this FGD and IDI sub-
study, one high infectivity sub-district (in U
Thong District) and one low-infectivity
subdistrict (in Muang District) was selected.
Data collection for this study took place
in focus group discussion (FGD) and in-
depth interviews (IDI). Within the
subdistricts, the FGD and IDI participants
were recruited using a snowball sampling
technique. This technique utilizes referral
chains to identify study participants. In this
study, participants were identified by local
health officers, village health volunteers and
village leaders. The criteria for participation
in the FGD was currently owning poultry of
any kind (July, 2008) or having owned
poultry at the time of the HSN1 outbreaks
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during the third wave of HPAI (July-
November 2005).

The question guides for FGDs and IDI
were developed based on the Health Belief
Model5), as the Health Belief Model has been
very influential in the area of health
education in Thailand6). The FGD guides
were written to explore perceptions of the
causes of Al in poultry, the perceived severity
of Al, and perceived benefits/ barriers to PPE
use. After securing permission from the
participants, all conversation during FGDs
and IDIs was audio recorded. Transcripts
were created from the audio recordings, and
the transcriptions were coded to identify
emergent themes by the researchers.
RESULTS: Two FGDs in high-infectivity
areas and two FGDs in low-infectivity areas
were organized. A total of 32 poultry owners
participated in FGDs. Eighteen participants
(56.3%) were from high-infectivity areas
and were between the ages of 37-79 years.
Fourteen participants (43.7%) were from low-
infectivity areas with and age range of 25-81.
Most of them are rice farmers (75.0%).
During the study period, almost all of them
were raising the poultry. The majority
raised backyard chickens. A few of them
raised both backyard chickens and ducks.
Two of them raised fighting cocks and one
raised grazing ducks. Some of the
participants stated that they raised backyard
chickens for food and for the ritual. The
rituals usually related to paying respects or
make offerings to god/ghost/spirit for their
crop products. For example, informing
ghost/spirit for growing rice, for harvest,
asking for rain, and so on. These mentioned
rituals require that the chicken be steamed
with liquor. Therefore the backyard chickens
are needed 2-3 times per year. Most of them
stated that they refuse to buy chicken from
the market as it not fresh enough for the
ritual. Most participants’ activity related to
poultry is feeding. During the Al outbreak,
eleven of the participants in the high-
infectivity areas and eleven participants in
the low-infectivity areas were faced with
poultry death.

FGD participants’ characteristics

FGDs
High- Low —

Sex infectivity area infectivity area Total
Male 8 10 18
Female 10 4 14
Total 18 14 32
Age range 37-79 yrs. 25-81yrs.




Ten IDIs were conducted. Five participants
resided in the high Al infectivity areas and
were aged between 36 - 59. Another five
participants resided in the low Al infectivity
areas and were aged between 41-68 years.
The participants included six villagers, two
village health volunteers and two community
leaders. Almost all of them raised backyard
chickens. Two of them raised grazing ducks.
Most participants’ activity related to poultry
was feeding. During the Al outbreak, all of
them were faced with poultry death.

IDI participants’ characteristics

IDIs
Sex High- Low- Total
infectivity infectivity
area area
Male 3 4 7
Female 2 1 3
Total 5 5 10
Age range 36-59 41-68

Perceived Causes of Al in Poultry

All of the participants both high and low
infectivity areas defined the Avian Influenza
(AI) or ‘Kai Wad Nok’ in Thai, meaning ‘Bird
Influenza’. Most of them perceived that
migratory birds and wild birds were cause of
Al in poultry.

Male, aged 37 (FGD, high infectivity areas)
“Migratory birds fly from place to
place, they bring Al but our chickens,
they are at home, therefore the Al
cause from the wild bird and
migratory bird”

Male, aged 58 (IDI, high infectivity areas):
“Bird Flu is the disease that the Asian
open bill stork carry the avian flu
viruses. These viruses were blown
away in the air and our poultries got

affected.

However few of them had no idea about
the relation of transmission between a bird
and their poultries.

Female, aged 53 (FGD, low infectivity
areas): “.... I am, sometimes afraid
getting infected with AL however, I
have no idea about what are the mode
of transmission”

Interestingly, the participants in the low
Al  infectivity areas had different
perceptions regarding the causation of Al in
poultry when compare with the high
infectivity areas. For example, they perceived
that Al was caused by air, wind, water,
mosquitoes and grazing ducks.

Male, aged 45 (FGD, low infectivity areas):
“Al by wind, when it happen all
chicken died with black face. I don’t
know how it is happen. I just wonder
on this disease (Al), it is called ‘bird
flu’ but mostly chicken died.... not
birds.”

Male, aged 25 (FGD, low infectivity areas):
“...migratory birds migrate for food
and water around our community. Our
chickens in the community were
contaminated with the water and
secretion of those migratory birds.”

Male, aged 70 (FGD, low infectivity areas):
“...chicken died due to mosquitoes
bite, as I observe most of chickens live
in the mosquitoes net safer than the
chicken live outside mosquitoes net”.

Perceived Severity of Al

Some participants in the high infectivity
areas perceived that Al is a severe disease as
it causes massive poultry death. In addition,
it leads to death of human beings. However,
few believed that AI can be prevented with
vaccine.

Male, aged50 (FGD, high infectivity areas):
“Al is very severe because of massive
numbers of bird deaths if it occurs”

Female, aged 47 (FGD, high infectivity
areas): “...I am afraid of Al if someone
infected, he/she will die”

Male, aged 56 (FGD, high infectivity
areas): “...I think Al can be prevented
with vaccine”

In contrast, the participants in the low
infectivity areas have less concern about the
severity of Al

Male, aged 70 (FGD, low infectivity areas):
“..I have been raising the chicken for
many years so I do not think that I can
get infected with Al by contacting the
chicken.”

Male, aged 58 (IDI, high infectivity areas):
“..I am afraid of Al because this
disease can kill a flock of chicken or
duck so it might kill human as well.

Few of the participants in the low
infectivity areas belief that AI can be
prevented with vaccine or “germ killer
medicines” (antibiotics)

Female, aged 40 (FGD, high infectivity
areas): “.... I think Al can be prevented
with vaccine or germ killer medicines”
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Use of the Personal Protective Equipments (PPE)

Most of the participants both in high and
low infectivity areas did not use gloves with
their poultry during the study period in
2008. They also had low awareness of the Al
outbreak.

Female, aged 48 (FGD, low infectivity
areas): “Using gloves is unnecessary
for people in upcountry. We live in
rural area, we have simple life.”

Male, aged 70 years (FGD, low infectivity
areas): “I didn’t use gloves as I think it
is not necessary, I didn’t touch much
the poultry”

Male, aged 65 (IDI, low infectivity areas):
“I have never used any gloves or mask
because I do not touch or contact the
chicken directly. I just throw the
steamed rice to them (feeding).

However, the participants in the high
infectivity areas mentioned that during the Al
outbreak in 2005 some of them used gloves
or plastic bags especially for culling and
carrying the dead chickens/ducks. Some of
them used plastic bags only for their own
dying birds, but they did not wuse for
neighbors’.  The participants in the low
infectivity areas mentioned that they usually
used plastic bags instead of gloves. It was
used because of smell rather than protection
of the Al transmission. Moreover the quality
of bags was not assessed, some bags were
leaking or torn.

As mentioned earlier, some participants
raised backyard chickens for rituals. Those
rituals related to paying respects or making
offerings to god/ghost/spirit for their crop
products. They usually culled their backyard
chickens 2-3 times per years. Most of them
stated that they did not use gloves or plastic
bags. The reasons for not using gloves or
plastic bags were that they were unnecessary
or that participants perceived that their
chickens were free from diseases.

Male, aged 62 (IDI, low infectivity areas):
“culling my chickens, it is not
necessary to use gloves. My chickens
are free from disease.”

The benefits and barrier to PPE used
The benefits of using PPE

The majority of participants realized the
benefits of the use of PPE. They learnt how
to use PPE from the village health volunteers
(VHVs), health personal. Interestingly, we
found that a few participants used PPE
regularly. In addition, a few perceived the
benefit of use PPE (gloves or plastic bags) to
relate to smell rather than protection of the
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Al transmission. Participants realized the
benefits of using PPE (gloves or mask)as it
can protect them from AI, however, they did
not use it.
Male aged 56 (FGD, high infectivity areas):
“I covered my hands with plastic bags
when I had to carry the dead birds
and buried them because I was afraid
of the smell.”
Male aged 45 (FGD, low infectivity areas):
“It is good that other people protected
themselves by using gloves or mask
when they contact their poultries.
However, I do not wear any gloves or
mask.”

The barriers to use of PPE

The reasons for not using PPE, especially
gloves, in both low and high Al infectivity
areas related to availability, cost, and
complications with use, comfort and not
being a normal part of life. Moreover, in the
low Al infectivity areas mentioned, participants
did not use gloves because of forgetfulness,
laziness, unfamiliarity, not being necessary,
weather too hot to wear gloves, and not
appropriate to the rural culture.

Male aged 60 (FGD, low infectivity areas):
“Using PPE is complicated. It is not
simple way of life for rural people.”

Male aged 51(FGD, low infectivity areas):
“I saw my neighbors wore the gloves
when they feed their chicken. They
seem worried too much about their
hygiene.”

Male, aged 56 (FGD, low infectivity areas):
‘T used to wear the gloves whole carrying

ducks but it was uncomfortable. Bare
hands are more convenient.”
Female, aged 41 (IDI, low infectivity

areas): “It’'s complicated. We just fed the
chicken without touching them. We
wanted to use the rubber gloves are
difficult to find and costly. However, if we
get them for free, we will use them during
the outbreak or the campaigns only”

Male, aged 45 (FGD, low infectivity areas):
“I do not like wearing the gloves or a
plastic bag when carrying the chicken
because it is too hot but I always
wash the chicken blood from my
hands after slaughtering...not because
of Al awareness.”

Sources of Al information

Most of the participants from both high
and low infectivity areas have received Al
information from various sources including
village health volunteers (VHV), television,



newspaper, health office, people talking in
the village. However they prefer to get
information from VHV or village headmen. In
addition, they would like to get more
information as they currently have poultry at
home and the participants were afraid of the
approaching winter. They believed that flu
and Al occur during winter.

Limitations

A limitation of this qualitative study is the
findings are unable to generalize about a
broader population. Therefore, the
researchers acknowledge that the findings
pertain to our targeted subjects. It means
that the experiences of these subjects may
not adequately describe the experience of all
villagers who raise poultry.

DISCUSSION: Al outbreaks are considered to
be threats to national economic growth and,
as such, require policy attention and
research funds. The Thai Government has
made a considerable effort in promoting
prevention and control of Al transmission,
including health education for poultry
owners?’). In order to create and implement
effective interventions to combat Al
transmission, an understanding of local
perspectives and responses to Al is
needed®. This study employed qualitative
interview and focus group methods to gather
and describe rural villagers’ knowledge of Al
and use of PPE. The findings reveal that all
participants both high and low infectivity
areas defined the Avian Influenza (Al) as ‘Kai
Wad Nok’ in Thai, meaning ‘bird influenza’.
Most of them perceived that migratory birds
and wild birds were cause of Al in poultry.
However, a few of them had no understanding
of the potential of transmission between wild
birds and their poultry. Interestingly, the
participants in the low Al infectivity areas
had different perceptions regarding the
causation of Al in poultry when compared
with those in high infectivity areas. For
example, they perceived that Al is caused by
air, wind, water, mosquitoes and grazing
ducks.

Moreover, there are differences in
local knowledge and beliefs between
participants in high and low infectivity areas.
The participants in high infectivity areas
have more knowledge than the participants
in low infectivity areas. It might be that the
participants in the high infectivity areas were
often exposed to researchers and health
personals during the Al outbreak. This
finding is similar to a study in Israel which

found that the sense of knowledge was
significantly higher in the affected Al areas
compared to the nation as a whole?. The
participants in the high infectivity areas
perceived that Al is a severe disease as it is a
cause of massive poultry death and its leads
to the death of human beings. In contrast,
the participants in the low infectivity areas
were less concerned about the severity of Al.

While a few participants used PPE
regularly, the use of PPE is low among
participants of all ages and types of poultry
owned. This is despite the finding that the
majority of the participants recognized the
benefits of PPE. Knowledge regarding the use
of PPE was obtained most frequently from
VHVs and health personnel, a finding consistent
with several other studies!'®1112, The reported
barriers to PPE-use focused around cultural,
informational and socio-economic factors.
The reasons given for not using PPE,
especially gloves, in both low and high Al
infectivity areas are that PPE is costly,
largely unavailable, complicated to use,
uncomfortable and is not a normal part of
daily life. Some participants also mentioned
they did not use gloves because of
forgetfulness or laziness. In some cases, a
less costly and more available substitute,
such as a plastic bag, was used instead of
more traditional form of PPE.

The findings of this study suggest
that public health professionals should
promote the use of PPE by raising awareness
of their uses and benefits. in addition, to
improve present health education regarding
Al prevention and control, consideration
should be extended beyond the health belief
model to find innovative approaches to
developing education messages for specific
local situations. For example, the participants
indicated that gloves were not readily
available and were costly, so they used
plastic bags instead. They also stated that
they tried to avoid direct contact with their
poultry because they were afraid of Al
transmission, however, they never mentioned
regular hand washing after contact with
poultry. Based upon these findings, a
campaign promoting regular hand washing
after poultry-related activities, as well as
assessment of the integrity of plastic bags (to
make sure that there are no holes) could be
very effective among some rural Thai people.
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Summary

Background: Sudden unexplained death syndrome (SUDS)
is a sudden death syndrome in previously healthy Southeast
Asian young adults without any structural causes of death.
Many SUDS survivors show electrocardiographic (ECG) evi-
dence of RSR' and ST elevation in leads V| to V3, which is
similar to the ECG pattern in Brugada syndrome. However,
in many cases transient normalization of the ECG does not
make diagnosis with standard 12-lead ECG possible.

Hypothesis: To overcome this problem, we utilized the new
right ventricular ECG leads to detect the Brugada syndrome
in SUDS survivors.

Methods: The subject was a Thai male patient who present-
ed with a SUDS-like syncopal attack. He had cardiac arrest
due to idiopathic ventricular fibrillation.

Results: Post-resuscitation standard 12-lead ECG showed
no diagnostic features of Brugada syndrome. However, ECG
patterns of RSR" and ST elevations typical for Brugada syn-
drome could be detected at the higher intercostal space leads
V) to Vi. We observed similar findings in 2 of the other 10
SUDS survivors and 4 of 23 healthy family members.
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Conclusions: Our data suggest that these new right ventric-
ular leads ECG may be helpful in detecting Brugada syn-
drome in SUDS survivors and their relatives.

Key words: Brugada syndrome, sudden unexplained death
syndrome, electrocardiography, right ventricle

Introduction

Sudden unexplained death syndrome (SUDS) is character-
ized by sudden death in previously healthy Southeast Asian
young adults during sleep or at rest, without any structural
causes of death as ascertained in postmortem study. This syn-
drome among young male Southeast Asian refugees in the
United States has been reported by the Center of Disease
Control and Prevention in the last decade.! The native people
who resided in the northeastern region of Thailand have long
recognized the same pattern of death known as “Lai Tai,” or
dying during sleep. The survivors of SUDS are defined as pa-
tients who were apparently healthy before developing sud-
den cardiac arrest due to idiopathic ventricular fibrillation
(VF) but were successfully resuscitated. Presumptive survi-
vors of SUDS are patients who experienced symptoms that
reflect the clinical presentation of SUDS: agonal respiration,
unresponsiveness after labored respiration during sleep, tran-
sient symptoms of distress (e.g., moaning, thrashing, grimac-
ing), and syncope or seizure-like symptoms, but did not have
documented cardiac arrest or VF previously.?

Previous study in Southeast Asian refugees® and a recent
study in Thai men? showed that VF was the possible cause of
cardiac arrest and death in survivors of SUDS. The electrocar-
diographic (ECG) patterns of RSR' and ST segment elevation
inleads V| to V3 are quite common in these survivors? and are
similar to those found in Brugada syndrome. In 1992, Pedro
and Josep Brugada described clinical characteristics of Bru-
gada syndrome in eight otherwise healthy patients who de-
veloped sudden and aborted cardiac death due to idiopathic
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VF, and all patients had the ECG markers of RSR' and ST-
segment elevation in leads V to V3.4 Two ST-segment eleva-
tion patterns in Brugada syndrome have been described: “cov-
ed” and “saddle-back” types.’ The ECG manifestations in pa-
tients with Brugada syndrome could be transiently normal;
thus, a diagnosis detected by standard 12-lead ECG couid be
missed.® These dynamic ECG changes of RSR' and ST-seg-
ment elevation (Brugada sign) in leads V) to V3 have also
been reported in survivors of SUDS.” It was proposed that the
heterogeneity of repolarization across the right ventricular
outflow tract (RVOT) might contribute to the pathogenesis of
these ECG patterns and polymorphic ventricular arrhythmia
in Brugada syndrome.® We hypothesize that the RVOT re-
polarization heterogeneity might accordingly occur in sur-
vivors of SUDS and might lead to sudden VF. Thus, if the
ECG leads for the right ventricle, especially the RVOT region,
were utilized, it would be more likely that Brugada syndrome-
like ECG patterns would be detected in survivors of SUDS
who had transient normalization of ECG in standard ECG
leads Vi to V.

Methods and Results
Case Report

A 29-year-old Thai male, a carpenter, was apparently
healthy until he suddenly and unexpectedly lost conscious-
ness while reading a newspaper. He was successfully aroused
by his wife and brought to King Chulalongkorn Memorial
Hospital, Bangkok. During an interview at the emergency
room, he became unconscious again and was found pulseless.
The ECG monitoring showed VF. He was successfully resus-
citated and was transferred to the medical intensive care unit
where he was determined to be clinically normal. Blood pres-
sure was 158/72 mmHg, heart rate 76/min, and temperature
36.6°C. Physical examination was normal. The ECG showed
a normal sinus rhythm, normal P waves and PR intervals,
J point and ST-segment up-sloping elevation in leads V; and
V3; the corrected QT interval (QTc) was normal (408 ms)

(Fig. 1). To obtain the ECG of the right ventricle and RVOT,
we recorded the leads V| to V3 at the intercostal spaces (ICS)
higher than standard position: the “—V;, —Vj, —V3” repre-
sented the leads analogous to Vi, V2, V3 at the third ICS; the
“—2V), =2V, —2V3” represented V, to V3 at the second
ICS; at the lower ICS, the “+V|, +V3, +V3” represented the
leads analogous to V) to V3 at the fifth ICS; and Vg, Var, Vsr
represented standard right precordial leads (Fig. 2). We arbi-
trarily defined the coved type of Brugada syndrome as an
ECG pattern of >0.1 mV downsloping ST-segment elevation
with inverted T wave and saddle-back type as a “fat” R' wave
(>40ms), a>0.1 mV of ST-segment elevation and R/T am-
plitude ratio >0.75. The RSR' and significant downsloping
ST-segment elevation with negative T waves (coved type),
which were not present in the initial standard ECG, were re-
vealed in leads —V|, —V», and —2V, to —2V; (Fig. 3). A
standard 12-lead ECG taken on the next day showed saddle-
back type Brugada syndrome in lead V2.

The laboratory test, including complete blood count, uri-
nary analysis, blood chemistry, and electrolytes, was normal.
Serum potassium was 4.0 mEq/l and magnesium 0.73 mmol/l
(normal values = 0.5~1.1 mmol/l). Chest x-ray and echocar-
diography were normal. All pressure and oxymetry parame-
ters during left and right-sided cardiac catheterization were
within normal limits. Coronary angiography revealed normal
coronary arteries. Right and left ventriculograms were normal
with a ventricular ejection fraction of 68 and 61%, respective-
ly. The electrophysiologic study showed a normal sinus node,
a normal atrioventricular (AV) node, and His-Purkinje func-
tion without evidence of any accessory pathway. The Brugada
signin leads V| to V3 were provoked by procainamide 10 mg/
kg intravenous infusion (data not shown). No arrhythmia was
induced with programmed stimulation at the right ventricular
(RV) apex and RVOT at 3 cycle lengths (600, 500, 400 ms)
with and without isoproterenol. Arrhythmia monitoring was
negative. Because the patient refused implantation of an im-
plantable cardioverter-defibrillator (ICD), he was discharged
and treated with low-dose metoprolol. The Brugada signs in
standard and new right ventricular lead ECGs (after beta

FiG. 1 Initial standard 12-lead electrocardiogram (ECG) of a Thai patient (the case report), post resuscitation from ventricular fibrillation,
shows normal sinus rhythm, left ventricular hypertrophy by voltage criteria, normal QTc interval, and J point elevation with upsloping ST ele-
vation in leads V> and V3. No “coved” or “saddle-back” type ECG of Brugada syndrome was observed.
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Fic.2 Standard precordial positions of conventional chest leads V)
to Ve (open circles) and the right ventricular electrocardiographic
leads: =V 10 ~V3,+Vt0+V3, —2V| to —2V3,and V3g to Ver (open
squares) are shown. The lead — V| is just to the right of the sternum in
the third intercostal space; the lead — V, to the left of the stemum in the
third intercostal space; the lead —V3 is one intercostal space higher
than standard lead V3; the leads +V and +V are just to the right and
left, respectively, of the sternum in the fifth intercostal space; the lead
+V3 is one intercostal space lower than the standard lead Vs3; the leads
—2V) and —2V; are just to the right and left, respectively, of the ster-
num in the second intercostal space; the lead —2V3 is two intercostal
spaces higher than standard lead V3: the lead Vg lies in the right mid-
clavicular line (MCL) in the fifth intercostal space; lead V3 is halfway
between leads V) and V4g; the lead Vg lies in the right anterior axil-
lary line (AAL) in the fifth intercostal space; the lead Vg lies in the
mid-axillary line (MAL) in the fifth intercostal space.

blocker) were not more prominent than the predischarge ECG
(without beta blocker) during 1- and 3-month follow-up.

Extended Study in Other Survivors of Sudden Unexplained
Death Syndrome and Their Family Members

We employed these new 12 right ventricular ECG leads
(—Vito —V3, —2Vito —2V3,+V to+V3, and ViR to Vsr)
and standard 12-lead ECG in cases of the other three survivors
of SUDS and seven presumptive survivors of SUDS (41.5 +
8.2 years). All but one were male. They had been apparently
healthy before the syncopal attack. The three survivors of
SUDS had cardiac arrest due to idiopathic VF and the other
seven patients had clinical symptoms typically found in
SUDS.% 10 Two patients (one survivor and one presumptive
survivor of SUDS) had coved and/or saddle-back type of
Brugada syndrome in leads V| to V3 as well as in leads —V
to —V3and —2V; to —2V3. The other two survivors of SUDS
did not have these typical ECG markers in standard leads V to
V3, but did have when placing the recorder at the higher ICS
leads (Fig. 4). We also employed these new right ventricular
ECG leads together with standard 12-lead ECG to study 23
healthy family members of survivors of SUDS and 40 healthy
controls. None had a history of structural heart disease and all
showed normal results on physical examination. According to
standard 12-lead ECG, as well as right ventricular ECG leads,
two family members showed typical coved or saddle-back pat-
terns for Brugada syndrome, and four showed them only by
utilizing the higher ICS Vi to V3 (—=V;to —Viand —2V| to
—2V3) ECG leads (Fig. 5), not by standard lead V, to V3
(Table I). We followed up all six asymptomatic family mem-
bers and did not treat them with any medication or ICD. None
of the controls had typical ECG patterns of Brugada syndrome
by either method. The coved or saddle-back ECG types could
not be detected in lower ICS V| to V3 right precordial leads
(+V to +V3 and V3R to Vsg) in either survivors of SUDS or
their relatives.

= F

I S

e

Fic.3 The initial standard leads V) to V3 of the electrocardiogram (ECG) of the case report did not show the typical RSR' and ST elevation of
Brugada syndrome, but when the new right ventricular ECG leads (— V) to —V3,+V to +V3, =2V to —2V3, and Vg to Vsr) were employed
(see Fig. 2), the “coved” types of Brugada syndrome were revealed in leads -V, —V2, and -2V to -2V3 (closed arrow).
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FiG. 4 The electrocardiogram (ECG) of the survivor of sudden unexplained death syndrome (SUDS) exhibits no ECG pattern of Brugada
syndrome in leads V) to V3, but reveals the “saddle-back” type in leads —V> and —2V3 (open arrows) and “coved” type in lead —2V,
(closed arrow).
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FIG.5 The electrocardiogram (ECG) of the father of a survivor of sudden unexplained death syndrome (SUDS). (A) Standard 12-lead ECG
shows no RSR' and ST elevation of Brugada syndrome in leads V| to V3. (B) Right ventricular ECG leads (detail in text and Fig. 2) exhibit “sad-
dle-back™ type in leads —V; and —2V3 (open arrow) and “coved” type in lead —2V2 (closed arrow).
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TaLE I Positive Brugada sign (RSR'and ST-segment elevation) in
different sets of electrocardiographic leads

NSUDS &  Family

PNSUDS members  Controls
ECG leads (n=11) (n=23) (n=40)
Standard V| to V3, no. (%) 2(18.2) 2(8.7) 0(0)
HigherICS Vito V3,no. (%) 5(45.5) 6(26.1) 0(0)
Lower ICS V| to V3,no. (%) 0(0) (1T(0)) 0(0)
Standard Vg to Vsg, no. (%) 0(0) 00 0(0)

Abbreviations: ECG = electrocardiographic, NSUDS = near sudden
unexplained death syndrome or sudden unexplained death syndrome
survivors, PNSUDS = presumptive sudden unexplained death syn-
drome survivors, Higher ICS V| to V3 =higher intercostal space leads
VitoViorleads —Vito —Viand —2V;to —2V;(see Fig.2), Lower
ICS V| to V3 =lower intercostal space leads V) to Vi orleads +V to
+Vi(see Fig. 2).

Discussion

The ECG pattern of RSR' with ST-segment elevation and
inversion of the T wave inleads V| to V3, with or without right
bundle-branch block, is a diagnostic hallmark of Brugada
syndrome in idiopathic patients with VE* However, this ECG
pattern can be transiently normalized; thus Brugada syndrome
possibly could be underdiagnosed with the standard ECG.®
To overcome this problem, a serial standard 12-lead ECG
should be performed? because of the hourly or daily dynamic
changes of this ECG manifestation,!! or sodium channel-
blocking agents such as procainamide can be administered in-
travenously to unmask the ST-segment elevation in leads V; to
Vi.!! The RSR' and ST-segment elevation in Brugada syn-
drome has been proposed to be a reflection of conduction de-
lay localized in the RV anterior wall and RVOT by isochrone
mapping;'2 the ECG recorder position should be extended to
cover the sites where abnormal electrical impulse prevails. The
more ECG leads we placed for RV and RVOT, the greater was
the chance of detecting Brugada syndrome. Therefore, we se-
lected the leads V, to V3 at higher ICS (—V| to —V3 and
—2Vito —2V3), lower ICS (+V| to +V3), and right precordial
leads (V3r to Vsr) for our study.

We report the case of a survivor of SUDS with Brugada
sign only in higher ICS leads V, to V3 (—V; to —V;3 and
—2V, to —2V3). The patient was treated with low-dose beta
blocker therapy because there is some evidence that sudden
unexplained deaths among Thai workers in Singapore were
related to stress and emotional problems,'* and beta blockers
may reduce stress and the ventricular arthythmia threshold.
Beta blockers may also provoke the Brugada sign by slowing
the heart rate, but this manifestation was not observed in our
patient, perhaps because of the smaller dosage.

Our data have shown that the new right ventricular ECG
leads could identify Brugada syndrome in 5 of 11 survivors of
SUDS and 6 out of 23 of their healthy relatives, whereas the
standard 12-lead ECG could do so in only 2 of 11 and 2 of

23, respectively. Thus, these right ventricular ECG leads are
more sensitive than the standard 12-lead ECG for detection of
Brugada syndrome.

Previous studies™ ¢ 7 have suggested that the dynamic
changes of RSR' and ST-segment elevation in Brugada syn-
drome might relate to the electrical heterogeneity of the right
ventricle at different times, and our data demonstrate that these
changes might also relate to different sites detected by differ-
ent ECG leads. These findings may support the hypothesis of
electrical heterogeneity at different sites leading to phase 2
reentry as a trigger for idiopathic VF, proposed by Lukas and
Antzelevitch.'*

The secondary R waves (R') may normally be present or in-
crease in amplitude in the higher ICS of leads V, and V; with
an inverted T wave, !’ and can be differentiated from the ECG
patterns of Brugada syndrome by ST-segment elevation which
is absent in normal patients. The coved and saddle-back ECG
patterns in Brugada syndrome look similar to right bundle-
branch block and early repolarization patterns, respectively.
We observed that the saddle-back type ECG in SUDS survivor
had a “fat” R' wave (>40 ms) which is different from the “tall
peak” R’ wave in the right bundle-branch block pattern in our
healthy controls. The R* wave in the saddle-back type was also
as tall as or a little shorter than the T-wave amplitude (R'/T ra-
tio >0.75), compared with the early repolarization pattern in
normal controls. However, sensitivity and specificity of these
criteria for Brugada syndrome need to be established in a large
population study.

Conclusion

These findings have several clinical implications. First, the
results demonstrate that a portion of the Thai population who
suffered from acute syncopal attacks similar to SUDS proba-
bly are patients with Brugada syndrome. Second, we found
that healthy family members of survivors of SUDS had an
“occult” ECG pattern of Brugada syndrome as well; under
certain conditions, they might develop idiopathic VF and,
consequently, sudden death similar to that observed among
SUDS victims. The results also support previous observa-
tions that about 30-40% of SUDS victims had a history of
SUDS attacks in one or more of their family members.% 1316
Third, to increase sensitivity for detection of subjects at high
risk of developing SUDS, especially those who are family
members of SUDS victims, the right ventricular ECG leads
should be utilized concomitantly with a standard 12-lead
ECG. When used in conjunction with the standard 12-lead
ECG, the new right ventricular ECG lead method might also
enhance the sensitivity for detection of Brugada syndrome. It
is conceivable that utilization of this method together with
sodium-channel blocker test, as well as serial ECG, will fur-
ther increase the sensitivity for detecting Brugada syndrome
(our unpublished data).

Our new right ventricular ECG lead method is easy to per-
form, inexpensive, less operator dependent, and suitable for
mass screening of patients at high risk of developing SUDS.
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We also propose these new right ventricular ECG leads as a
screening tool for Brugada syndrome in Thai sudden death
Survivors.
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Priority setting for health research: lessons from developing
countries

THE WORKING GROUP ON PRIORITY SETTING*
Council on Health Research for Development (COHRED), Geneva, Switzerland

Research resources for addressing health problems of developing countries remain disproportionately low
compared with the tremendous disease burdens borne by these countries. There is a need to focus these
scarce resources on research that will optimize health benefits and lead to equity. This paper reviews pro-
cesses and methods that have been used for setting research priorities. Past and current processes have
focused on expert-driven research agenda, emphasizing scientific autonomy and global analyses. Methods
for setting priorities have focused on the metrics of disease burdens, while less attention has been placed
on who sets priorities and how choices are made.

The paper proposes a strategy of priority setting, based on lessons learned from essential national health
research (ENHR) approaches attempted in several developing countries. With equity in health and develop-
ment as its goal, the proposed model is demand-driven, and involves multi-dimensional inputs and multiple
stakeholders. Various steps of the process are discussed: getting participants involved; gathering evidence
and information; determining criteria for priority setting; and implementation and evaluation. The paper con-
cludes with a discussion of the gap between national research priorities and the research agenda set at
regional and global levels, an issue that needs to be satisfactorily addressed in the future.

Preface to 30 other national and international organizations are

This paper is a timely review of the issues around
research priority setting, especially as they relate to
health problems of developing countries. This is one of
the major issues to be discussed at the International Con-
ference on Health Research for Development, to be held
on 10-13 October 2000 in Bangkok, Thailand. Ten years
after the Commission on Health Research for Develop-
ment reviewed the state of health research in the world,
the forthcoming international conference is expected to
lead to a new vision and a responsive health research
agenda for the next decade. The conference participants
will thoroughly review the many initiatives in health
research over the last decade, examine possible scenarios
and options for international health research cooper-
ation, and discuss new tools and methodologies. In the
conference session devoted to priority setting, partici-
pants will critically review experiences, gaps in method-
ology, and lessons learnt. This paper, from the
perspective of developing countries, will be an important
contribution to this session, and will flow into the overall
declaration on the future of health research for the next
decade.

The International Conference on Health Research for
Development is spearheaded by an international organiz-
ing committee from the World Health Organization, the
World Bank, the Global Forum for Health Research and
the Council on Health Research for Development. Close

collaborating on the steering process.

Introduction

Ten years ago, the Commission on Health Research for
Development urged countries to undertake essential national
health research (ENHR) in order to help correct imbalances
in global health and development.! In 1992, estimated
resources for research on health problems of developing coun-
tries amounted to only 4.4% of global research and develop-
ment (R&D) investment,? a marked contrast to the fact that
almost 90% of the global disease burden in 1990 was in
developing countries.? Over the past decade, various strategies
to increase the research resources for developing country
problems have been attempted by international health bodies
and agencies. Yet the latest estimates, according to the Global
Forum for Health Research, still stand at an unhealthy ‘10/90
disequilibrium.* These constraints underscore the continuing
need to focus on priorities in order to optimize health benefits
and impact from scarce research resources.

Experiences in priority setting: processes and
methods

Processes

The process of research agenda setting, until recently, has been
limited, partly because the ideological emphasis has been on
‘scientific autonomy’. Thus, resultant research agenda have
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tended to be expert-driven, largely detached from the public
arena, and with insufficient operational emphasis. At the
country level, there has been a heavy reliance on the inputs of
prominent scientists, members of medical research councils
(MRCs) or ministries of science and technology. It is notable,
however, that while in the United States, the US National
Institutes of Health primarily considers recommendations
from leading science and technology experts, it also periodi-
cally makes use of user and patient panels to identify health
care priorities.

The World Health Organization (WHO) Advisory Commit-
tee on Health Research, at both the global and regional
levels, depends largely on scientific experts and directors of
MRGCs. Its special programmes, such as the Special Pro-
gramme on Research and Training on Tropical Diseases
(TDR) and the Special Programme on Research, Develop-
ment & Research Training on Human Reproduction (HRP),
have also made use of expert committees for setting pri-
orities.

The process of health sector reform and WHO’s efforts in
health systems research, coupled with the World Bank’s
emphasis on user fees during the mid-1980s, led to a growing
research interest on health systems development and cost-
effectiveness analysis.>0 In 1996, the WHO Ad Hoc Commit-
tee on Health Research Relating to Future Intervention
Options proposed a global research agenda based on a five-
step process of priority setting. This involved a great deal of
technical expertise and analytic work on burden of disease
and cost-effectiveness of health interventions.’ This has been
taken a step further by the Global Forum on Health Research
by drawing together various constituencies and networks at
the global level in order to address identified research gaps.*

Methods

Many models have been used to set priorities for health
resource allocation, some of which have been applied to
research priority setting. These approaches range from quali-
tative methods of consensus building to the use of quantita-
tive formulations and prioritisation matrices.>'0 In recent
years, composite indicators have gained prominence in the
research priority-setting process because these single
measures lend themselves to comparisons across a broad
range of diseases and are particularly attractive for cost-
benefit analyses of interventions. For example, the disability-
adjusted life-year (DALY), a single measure of the disability,
premature mortality and relative values of life at given ages,
has been used to assess global and regional burden of
disease.!! More recently, another formulation, healthy life-
years (HeaLYs), has been proposed to similarly reflect dis-
ability and premature mortality, but with improved
valuations on the stream of life lost due to disability or death,
based on the natural history of the disease, and with dis-
counting calculated separately.!?

Although useful in advancing methods for rational resource
allocation, the extended discussions on burden of disease
measures have sidelined other important issues in research pri-
ority setting. These include: Who sets priorities and how?

What criteria are used to guide prioritization? These questions
become all the more important in the light of the continuing
observation that priorities for international health research
have seldom been developed with the active participation of
developing country research leaders and communities.!?

Priority-setting exercises based on essential national health
research (ENHR) approaches have been attempted in
several developing countries, among them Benin, Common-
wealth Caribbean countries, Guinea, Kenya, Nicaragua, The
Philippines, South Africa, and Thailand.!*!5 Table 1 lists
general research priority areas identified by some countries.
Aside from priorities focusing on important diseases, it is
worthwhile to note that all five countries identified the need
for research on and for health policy. This may be due to the
widespread emphasis on decentralization and health care
financing since over a decade ago.

In this paper, we describe lessons learned from the experi-
ence of these countries. A framework for priority setting is
presented to define the overall approach. We then suggest
steps and methods that countries can use to bring stakehold-
ers together and to set priorities for health research. We
believe that these processes of self-determination pave the
way for a stronger developing country voice in priority setting
at the international level and for increasing the allocation of
research resources to developing country problems.

Using the ENHR strategy

ENHR, a strategy first espoused by the Commission on
Health Research for Development, is an integrated and sys-
tematic approach for organizing and managing country-
specific and global health research in order to promote health
and development on the basis of equity and social justice.!:16
The framework that we propose for priority setting has the
ENHR strategy as its basis and thus has equity in health and
development as its goal.

As shown in Figure 1, priority setting in this model is demand-
driven, focusing on an analysis of health needs, people’s
expectations and societal trends. The involvement of differ-
ent stakeholders is multi-level (i.e. multiple inputs from com-
munities, districts, sub-national and national levels) and
multi-dimensional (i.e. quantitative and qualitative scientific
inputs, as well as social, economic, political, ethical and
management considerations). Consultative group processes,
which are strongly featured in this approach, are inclusive,
participatory, interactive and iterative.

Who sets priorities?

The participants are those who have a major stake in the goal
of equity in health and development. Countries that have used
ENHR strategies have identified four general categories of
participants: researchers, decision-makers at different levels,
health service providers, and communities. However, the
country experiences also suggest the need for stronger rep-
resentation from the private sector (e.g. professional health
associations, the pharmaceutical industry), parliamentarians,
and potential donors and international agencies.
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Table 1. Examples of broad research priority areas identified in selected developing countries?

Country Research priority areas

Caribbean
Access to health care facilities

of specific diseases

Guinea Research capacity strengthening

Mother and child health
Communicable diseases

Drug addiction/alcoholism
Health care financing

Human resources development
Community involvement

Nicaragua

Philippines Health care delivery

Product research and utilization

Economics of health care

Uganda
Water and sanitation

Epidemiology of most common diseases

Cost-benefit and outcome measurements of health policies and practices
Effects of environmental, ethnic, economic, social, and behavioural factors on incidence and prevalence

Malaria, diarrhoea and other priority health problems
Quality and financing of health care, human resources
Traditional health care: quality, collaboration, medicinal plants

Health sector organization and management

Maternal and child welfare and nutrition

Communicable diseases, including HIV/AIDS
Health systems and policy analysis

a It should be noted that some research priorities identified by the countries are not mutually exclusive. The above examples are indicative
of the beginning process of priority setting, but more work needs to be done to refine and prioritize the research areas and questions.

The participation of a broadened spectrum of stakeholders
helps to identify research needs, technical and financial capa-
bilities, information gaps and distortions, the political
environment, and the values and ethics of a given society (see
Table 2). More importantly, involving major stakeholders in
priority setting fosters ownership of both process and output,
and facilitates shared responsibility and accountability in the
implementation of the research agenda. In addition, when
these stakeholders buy into the process, this could translate
into cost sharing in research, not only by international agen-
cies but also by the developing countries themselves.

The selection of participants from different groups and per-
spectives should be done carefully so that the research agenda
has sufficient breadth to benefit a large number of stakehold-
ers, but is narrow enough to have meaningful and manage-
able priorities. Thus an important initial step is to know the
participants, who and where they are, their needs and inter-
ests, their expectations, and their strengths and weaknesses.

Getting participants involved

Experiences of countries in this review suggest some entry
points in which national groups might involve stakeholders in
research priority-setting from the outset, for example:

(1) a national ENHR convention or workshop, with partici-
pation from communities, researchers, health programme
managers and policy-makers; followed by the formation of
a task force with tripartite representation to refine the

research agenda (e.g. Barbados, Jamaica, Kenya, Nepal,
South Africa, Tobago, Trinidad, Uganda and Zimbabwe);

(2) formation of an inter-sectoral and multidisciplinary
working group appointed by the Ministry of Health (e.g.
The Philippines); or

(3) aresearch institute or university group which is tasked to
develop and propose processes for priority setting; a
larger group of participants is then involved in the actual
priority-setting process (e.g. Thailand).

Based on experience, a small but representative working
group can effectively facilitate the priority-setting process.
This core group, in consultation with the larger group of par-
ticipants, should moderate the extent and nature of partici-
pation of different groups or individuals. This may vary
according to the nature of the ENHR activity, for example:
the collection and analysis of health information, including
community situation analysis through participatory action
research; people’s consultations through focus-group discus-
sions or interviews; consensus building on specific thematic
areas; decision-making for determining and applying criteria
for priority setting; or translation of priority research areas
into specific research programmes and projects.

Involving participants thus generally involves a sequential
pattern of consultations, analyses and priority setting at the
community and district levels, and aggregation and synthesis
of these outputs at the provincial and national levels. Where
conflicting priorities arise, several iterations as well as consen-
sus-building processes may be necessary. However, priorities,
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Figure 1. Framework for priority setting using the ENHR strategy

Table 2. Potential functions, roles and responsibilities of various stakeholders in priority setting for health research?

Core functions

Principal stakeholders

Roles and responsibilities

Payers

Doers

Users

International/regional groups, e.g. multi-lateral
organizations, NGOs
National science and technology agencies

Ministry/government agencies
Academia/university

Private sector

NGOs

Ministry of Health — planners, providers

Local government

NGOs and people’s organizations

Research communities — international, national,
sub-national

Mobilize funds in accordance with priority research
area

Provide international perspectives or technical inputs
on health problems

Clearinghouse function

Set research policy/agenda

Set standards, quality control

Technical and ethical reviews

Optimize use of resources

Package findings for dissemination to various users

Provide societal and ethical perspectives
Arrange Forum to discuss research findings
Make decisions balancing evidence and values

2 All three groups have responsibilities to: (1) participate in priority setting; and (2) advocate for evidence-based policy and action.

TTOZ ‘0T Iudy uo Ausiaaiun uioxBuoreinyd 1e B1o°speuinolpioxo’jodeay woiy papeojumod



134 The Working Group on Priority Setting

especially at the local level, are largely context-sensitive and
thus may not always be appropriate at different levels of aggre-
gation.

In some cases, time constraints may necessitate parallel, rather
than sequential, consultations for different groups and levels.
This is also acceptable, as long as transparency and genuine
involvement characterize the priority-setting processes.
Acceptance, a sense of ownership, and implementation of the
research agenda are perhaps the best indicators of involve-
ment in the process.

Information for setting priorities

Decisions on priorities should be made based on the best
available information. Evidence-based situation analysis at
the outset can inform the priority-setting process. Three
broad categories of information should be gathered and ana-
lyzed: the health status in a given setting, the health care
system, and the health research system (see Figure 1, quanti-
tative and qualitative data inputs). All three dimensions are
important for assessing the main health problems, the supply-
and demand-side of health care, and the research resources
available to address priority research areas.

Sources of information can be varied; for example, vital regis-
tration systems, special surveys, patient records, focus group
discussions or informed opinion. Statistical projections on
demographic parameters, health determinants and diseases
also provide useful information for determining the future
impact of health research.

Despite the many sources, the ‘lack of data’ at the national
and sub-national levels of many developing countries is often
given as an excuse for arbitrary decisions on research pri-
orities. Countries should begin with what is available, but
should build on this to improve the quality of information and
to fill important gaps. Because of the iterative nature of the
priority-setting process, more and better information is pro-
gressively available in succeeding prioritization cycles.

In addressing issues of equity, the situation analysis should
specifically cover the concerns of the vulnerable and the dis-
advantaged. Some countries’ experiences (e.g. The Philip-
pines, Benin) have demonstrated that the participation of
non-governmental and people’s organizations in the pri-
ority-setting process is more likely to draw attention to the
situation and needs of neglected and marginalized groups.

The packaging and use of information gathered is another
key issue. The heterogeneity of stakeholders means that the
data will not always be understood in the same way. Thus, the
working group coordinating the entire priority-setting
process has to pay close attention to the interactions among
participating groups. Steps need to be taken to ensure that the
import of specialized information is within the grasp of all,
including less technically skilled participants. In the same
vein, it is important to balance the ‘rigorous with the spon-
taneous’; i.e. to recognize that the information or perceptions
or sensitivities expressed by various partners may influence
the choice of priorities.

Criteria for setting priorities

A systematic and transparent process of priority setting is
important in ensuring that the voice and will of the different
stakeholders are heard and respected. Without openness and
accountability, the voice of a ‘moneyed’ or inner circle may
subvert the process of consensus building.

Research priorities will depend on a two-step process of, first,
selecting criteria for priority setting and, second, selecting
research topics from among identified priority problem areas.
The countries in this review used one or more criteria from
the following categories:

(1) magnitude and urgency of the problem, as suggested
from quantitative and qualitative data in the requisite
situation analysis;

(2) extent of previous research and the potential contri-
bution of research in discovering, developing or evalu-
ating new interventions;

(3) feasibility of carrying out the research in terms of the
technical, economic, political, socio-cultural and ethical
aspects;

(4) expected impact of the research, considering both direct
and indirect effects, short- and long-term benefits, as well
as its implications on issues of affordability, efficacy,
equity and coverage.

The above categories could be broken down to as many as 12
distinct criteria. However, experiences at the country level
and with a variety of participants show that a manageable
core of criteria should be no more than six or seven. At the
global level, for instance, the WHO Ad Hoc Committee pro-
posed five steps for determining ‘best buys’ for global R&D,
entailing an assessment of the following: the magnitude of the
problem; the reasons for the persistence of the problem; the
current knowledge base; the cost-effectiveness of potential
interventions; and the current level of effort.’

The selection of the final criteria will depend on the purpose
and level of action of the priority-setting exercise (i.e. global,
national, sub-national, village levels, etc.), the availability of
information related to the specific criterion, and the ability to
define and measure the criteria in a common language or
framework. The assignment of equal or differential weights to
the criteria should be carefully deliberated upon by the par-
ticipants until a consensus is reached on the selected criteria
and the weights.

In assembling research areas to be considered, efforts should
be made to cluster health problems into equivalent and
meaningful levels so that priority areas are not chosen merely
by the breadth and magnitude of the topics covered under a
cluster. In addition, each research area should be specific and
explicit enough to provide a common understanding among
different stakeholders.

While it may not be necessary for all participants to be
involved at every stage of the priority-setting process, the
core group should document the processes and results at each
stage. Methods for combining results range from addition of
scores on simple scales to complex mathematical models or
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matrices.”1%17 The procedures for applying the criteria to the
research areas are time consuming, but they enhance accept-
ance, ownership and implementation of the research agenda
as a result of transparent and systematic procedures.

For most countries in this review, these crucial intervening
steps leading to the selection of research priority areas and
topics were not fully documented, leading to problems of reli-
ability and credibility.

Implementation and evaluation

It remains to be seen whether, in the long term, priority-
setting using the ENHR strategy will, in fact, improve the use
of limited resources and generate more research funding for
problems of the poor. There are intermediate but critical
steps to ensure success: effective advocacy and dissemination
of the agenda to all stakeholders, especially decision-makers
who hold the key to health policy and research resources;
implementation of the agenda by researchers, in partnership
with other stakeholders; and periodic review and assessment
of priorities.

Three important indicators are proposed for evaluation:

(1) Utilization of the research agenda: how extensive was the
implementation of the research priorities? How much
interest did the research agenda generate among stake-
holders?

(2) Involvement of multiple stakeholders: how many groups
or constituencies were involved and what were their con-
tributions? Who were not involved?

(3) Do the research priorities address equity in health? For
this, one could measure the proportion of researches that
address health problems of the poor, the shift of resource
flows towards equity-targeted programmes and the
identified research priorities, and ‘buy-in’ from national
and international sources.

The outcome and impact of these priority-setting exercises in
the developing countries have yet to be fully evaluated. It is
important to note, however, that competencies such as pri-
ority setting cannot be taken in isolation. Other important
factors and competencies must be considered, for example,
the country mechanism to support ENHR, advocacy, partner-
ship development, resource mobilization, community partici-
pation, and translation of research results into policy and
action.

The ENHR strategy and global health research
priorities

ENHR includes research that may be country-specific or that
may have international import. Individual countries should
weigh the resources they direct at key national problems, but
should also be well informed about the international health
research effort. Common health problems shared with other
developing countries may spell out opportunities for col-
laborative, multi-country research efforts, e.g. the growing
problem of anti-microbial resistance, community-based
evaluations of impregnated bednets in the control of malaria,

behavioural interventions against smoking, or the develop-
ment of innovative health care financing schemes. A number
of middle-income developing countries, like Brazil, Malaysia,
South Africa and Thailand, are also in a position to carry out
basic research on developing country diseases, such as leish-
maniasis, malaria, dengue and tuberculosis. The appropriate
mix of country-specific and international health research is an
important issue to address in the priority-setting exercise.
This provides the national players with some leverage and
basis for matching international donor interests with national
and local concerns, or for negotiating research areas for
assistance.

In addition, the systematic formulation, articulation and dis-
semination of national research agendas are important inputs
to the global research agenda (see Figure 1). There should be
efforts towards an upward synthesis of national priorities at
the regional and global levels. This is to balance an oft-per-
ceived ‘one-sidedness’ in global agenda setting. In the short
term, hands-on participation of developing country represen-
tatives in global task forces devoted to specific initiatives
could gradually improve the capabilities of these countries in
the analysis, synthesis and articulation of their priorities. For
the long term, the biggest challenge is to steadily increase the
internal capacity of countries for analyzing their own health
problems and needs, setting priorities, designing, implement-
ing and evaluating research and health programmes. Inter-
national efforts to strengthen countries’ research capabilities
will redound to the international good, as international data-
bases and global health research priorities become more
firmly grounded in country realities.

Endnote
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Research for Development (COHRED): Lansang MA (Chair,
Philippines), Neufeld V (Canada), Nuyens Y (COHRED, Switzer-
land), Baris E (IDRC, Canada), Diallo B (Guinea), Figueroa P
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Strengthening health research capacity in developing
countries: a critical element for achieving health equity

Chitr Sitthi-amorn, Ratana Somrongthong

Equity in health as the core value of health for all advo-
cated by the Alma Ata declaration has not been
achieved. Poverty is widening and inequity prevails.'
New illnesses have burdened and strained health
systems. Rapid growth of private medical services,
medical technology, and uncontrolled insurance
markets in many developing countries with relatively
rapid private sector growth have resulted in unwanted
consequences, highlighted by the economic crisis in
Asia.’ The rising number of international organisations
and institutions involved in global health has eroded
national sovereignty. The migration of health profes-
sionals from the public to the private sector and from
developing to developed countries has diminished
their ability undertake research and implement
research findings.” It has also limited developing coun-
tries’ ability to participate in the political debates and
decisions on global health governance. Greater
support of research for development is needed and
health equity must be adopted as a core value.

Defining health research capacity

Health research capacity is the ability to define
problems, set objectives and priorities, build sustain-
able institutions and organisations, and identify
solutions to key national health problems." This defini-
tion encompasses research capacity at the levels of
individuals, research groups, institutions, and nations.
Research capacity can broadly be divided into four
domains: skills and competencies; scientific activities;
outcomes; and impacts on policies and programmes.5
Measures on process, outcome, and impact are
necessary to capture a comprehensive picture of
research capacity (fig 1).

The Commission on Health Research for Develop-
ment identified four components as “essential health
research.”’
® Analysis of the burden of illnesses and their
determinants to identify and set priorities among
health problems
® Research to guide and accelerate the implementa-
tion of research findings to tackle key health problems
(for example, the cost effectiveness of preventing death
from malaria among poor rural populations®)
® The development of new tools and methodologies
to measure and promote equity (a project to promote
trust between the government and rural poor in Brazil
resulted in improved maternal and child health” )
® Basic research to advance understanding of disease
and disease mechanisms’ and to develop “orphan”
drugs and vaccines.

In addition to carefully targeted programmes and
intelligently designed social security systems, participa-
tory research is important to ensure that those who are
involved in or affected by the research understand the
rationale for the research and the potential benefit that
may accrue.'
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Summary points

Health inequity is widening between and within
countries

Research capacity in developing countries is weak

As a result developing countries are unable to
participate effectively in national and
international health policy development

International and national cooperation and
collaboration is needed to strengthen research
capacity for health development

Health policy should be informed by a wide
range of stakeholders and underpinned by sound
evidence

Greater solidarity and commitment to tackling
global health inequity is needed

Challenges for the research community
in developing countries

The health research community in developing
countries faces problems at several levels. At the global
level there has been an increase in organisational and
institutional players in international health" and a
subtle but systematic erosion of national sovereignty. In
some countries there is evidence that these players
have been responsible for fragmentation of research
and research capacity building.'" **

At the national level, political instability is a
problem." Where governments and health ministers
are frequently changing, the translation of economic
and social development plans to effective national
and regional research initiatives is incoherent.”
Gaps, duplication of effort, and fragmentation of
research are common. Priority setting, resource
mobilisation and allocation, quality control, and
dissemination and utilisation of research findings are
similarly impaired."

At the institutional level research units have been
over reliant on international funds, which have been
diminishing in real terms over the past few years."
They have also failed to establish good links to national
policymakers, non-governmental organisations, and
the public. These two factors have resulted in much
research that has not been well geared to addressing
national health needs. In addition many research units
are struggling to cope with a “brain drain” of basic sci-
entists and clinical researchers to developed countries
which offer more opportunities and greater political
and financial security.
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Fig 1 Number of researchers per 10 000 population in developing
and developed countries®

Supporting research workers

Researchers in developing countries are poorly paid.
Many have to work in private practice to make ends
meet. Schemes to promote research as a viable career
option by giving research awards and supplementing
researchers’ salaries have been tried but not yet
systematically evaluated.” "* Intellectual isolation is
another problem, although the increasing use of the
internet is fostering more exchange between research-
ers in developed and developing countries. Encourag-
ing researchers to join national, regional, and global
networks is another way that isolation may be
overcome and motivation increased.

International efforts to strengthen
research capacity

Despite the problems outlined above, some inter-
national efforts have enhanced the research capacities
and the research environment in many developing
countries. Notable among these are the special
programme of tropical disease research (ITDR); the
special research programme in human reproduction
(HRP) of the World Health Organization; the
International ~ Clinical ~ Epidemiology =~ Network
(INCLEN), initiated by the Rockefeller Foundation;
and the Field Epidemiology Training Program
(promoted by Centers for Disease Control)."” " The
TDR and HRP programmes have been jointly
sponsored by the WHO and other UN agencies and
are governed by special boards, with the WHO acting
as host and day to day manager. Their primary focus is
on finding new knowledge and technologies for
dealing with selected tropical diseases and with human
reproduction  (www.who.int/tdr, wwwwho.int/hrp).
The TDR and HRP have contributed significantly to
strategic and applied research in Africa, Asia, and Latin
America, primarily by providing good training and
support of local scientists, and help to promote the
uptake of research results by end users (government,
non-governmental organisations, private sector, and
the public).” '

Successful building of research capacity depends
on national governments incorporating capacity build-
ing in their national plans. It also needs strong leader-
ship from health professionals, transparent recruit-

ment of research workers (who need to be given
adequate support), and good exchange and partner-
ship with reputable units in developed countries.”
National research systems must also be accountable,
operate transparently, and direct their efforts towards
defined national health priorities.”

National initiatives

Developing countries have also invested in research
and have achieved some successes. Before the
economic crisis, South East Asian countries poured
money into science to create a talent pool that can
compete globally.” In Thailand, for example, the Thai-
land Research Fund has supported basic and interdis-
ciplinary research in all branches of science, including
basic medical sciences. The fund gives no-bonded
research grants to students for PhD studies in Thai
universities. Each grant covers not only the student’s
fees tuition and research allowance but also a budget to
pursue elective studies and research and data analysis
in any collaborating universities abroad. The efforts
will help Thailand to improve its research capacity and
university infrastructure (www.trf.org.th). The govern-
ment also funds the Health System Research
Institute.""° These new programmes have highlighted
the need for transparency and the importance of
rigorous peer review. Other approaches to capacity
strengthening include the award of non-bonded
research grants to PhD students studies in local univer-
sities that have good links to reputable institutions in
the North."

Fig 2 Getting research into practice in rural Thailand
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The way forward

In response to growing global health threats (including
climate change, AIDS, tuberculosis, malaria, and
epidemics of Nippah virus, which causes an encephali-
tis that is associated with a high mortality) and the
transfer of health risk, developing countries and inter-
national donors need to invest in health research
capacity building. Developing countries must be
empowered to participate in debates and decisions
about priority setting, regulatory frameworks, and
codes of ethics for research collaboration. A good
starting point for this is for countries in specific regions
to start to cooperate to tackle common regional health
problems. Representatives from the region can interact
with other regions to reduce global health threats.”
Mechanisms must be introduced to ensure that invest-
ment in research capacity building results in sound
equable health governance. Politicians, professional
groups, non-governmental organisations, and the pub-
lic and private sectors must work together at all stages
of research development and implementation.

The relative success of agricultural research under
the direction of the Consultative Group on Inter-
national Agricultural Research (CGIAR) may provide
alesson for the health sector.” CGIAR has successfully
raised awareness of key issues, harnessed the expertise
of independent scientific advisory committees, and
created great donor solidarity.

Adopting a philosophy of kalayanamitra (friends-
helping-friends) and intelligent solidarity will help
promote a commitment to research to equity in health
development.

We thank those who enabled us to participate in several key
activities related to research capacity strengthening in develop-
ing countries, which form the basis of the argument in the
paper; most notable are a special advisor to the Oslo study on
the performance of the World Health Organization; the coordi-
nator of the Asian dialogue to raise the Asian voice in health
research; a consultant in the study on the cost benefit of the
Government investment in health research by the Thailand Rat-
ing and Information Services. Special thanks to Drs Kelly Lee
and Tessa Richards for making suggestions for revision of the
document.
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Commentary: Health research and human development in Papua

New Guinea
John C Reeder

Because of the enormous health problems they face,
less developed nations should give particular support
to health related research, but regrettably this is rarely
so. Sitthi-amorn and Somrongthong explore the global
context of this inadequacy and discuss the elements
required to develop research capacity. There are, how-
ever, a small number of health research institutes in
developing countries that have already created
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national programmes of essential health research. The
Papua New Guinea Institute of Medical Research is
such an organisation.

The primary activity of the institute is conducting
research into the health problems of the people of
Papua New Guinea. Major programmes have been
established in respiratory diseases, malaria, malnutri-
tion, enteric diseases, sexual health and women’s
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health, and the quality of this research is inter-
nationally recognised; it is raising global knowledge
while informing local public health policy.'

One of the strengths of the Papua New Guinea
Institute of Medical Research is that it has always taken
a broader focus than the medical “problem.” The stud-
ies have brought clinicians, epidemiologists, and
laboratory workers together with anthropologists and
behavioural scientists and, most importantly, the
participating community, to look at disease in context,
rather than as a series of isolated “puzzles” The
interdisciplinary structuring of the institute is a rare
model in medical research, but one which has
undoubtedly made its work directly relevant to
national health policy.

Building such an institution requires support, both
financial and intellectual, and the form of this support
is critical to maintaining independence and equity. The
Papua New Guinea Institute of Medical Research
receives substantial core funding from the national
government, an act of foresight in a country that strug-
gles to afford curative care. This is an important moral
anchor, compelling the institute to deliver value, in
terms of evidence to inform health policy. The use of
this support to maintain a strong infrastructure means
that the value of the research programme is multiplied
through securement of external project funding. Much
of this funding flows through collaboration with
colleagues overseas, and a network extending through
Australia, Europe, and North America allows the insti-
tute to benefit from project funding by such agencies as
National Institutes of Health, the European Union, and
the Wellcome Trust.

Significantly, many of these international col-
leagues have worked in Papua New Guinea for long
periods and have made commitments not primarily
based on self interest. Moreover, they have worked
under the direction of the national system to help
develop a national research institute, with up to date
technical competence and with a strong research focus

on health problems perceived as important by the
community. These collaborations have also created
many training opportunities for local scientists at all
levels and prevented any feeling of intellectual
isolation.

A unique aspect of the institute’s international col-
laborations is that the benefit of partnership extends
beyond simple twinning arrangements. The many
different groups with long term research interests in
Papua New Guinea have formed a “buttressing
coalition” that crosses the boundaries of national or
scientific interests. These include the Walter and Eliza
Hall Institute, the Wellcome Trust Centre for Epidemi-
ology of Infectious Diseases and Case Western Univer-
sity. Under the coordination of the Papua New Guinea
Institute of Medical Research, the members communi-
cate with each other to provide collective support for
the development of the institute’s general research
infrastructure. It is certainly a refreshing experience to
see scientists trying this alternate model of working,
and benefiting as individuals from their contribution to
a collective goal.

Government to government development aid
funding, particularly from Australia, is an increasingly
important source of support for health research in
Papua New Guinea. Recognition of research as a criti-
cal element of health and human development is a sat-
isfying victory for the committed lobbyists of the
regional medical and scientific community. The Papua
New Guinea Institute of Medical Research adheres to a
simple formula in this respect: “no research without
development; no development without research.” It is
critical, however, that foreign government assistance
remains a partnership that supports the agenda of the
institute, not a directive that subverts it.

1 Siba PM. The important role of medical researchers in Papua New
Guinea. PNG Med | 1996;39:271-3.
2 Alpers MP. Research and development. PNG Med ] 1997;40:115-8.

Commentary: Does strengthening research capacity improve

health equity?

Jonathon Simon

Sitthi-amorn and Somrongthong make the assump-
tion, as do most international experts in public health,
that further strengthening the research capacity of sci-
entists and institutions in developing countries is
unequivocally worthwhile. It is often stated that this will
improve health equity and generate more and better
information for national policy makers than has been
the case in the past.

Yet after 20 years of activity to strengthen research
capacity and millions of dollars of investments, we still
know so littde about the impact of these efforts.
Individual programmes and projects have gone
through their usual donor-driven evaluation cycles, but
there is little systematic information available to evalu-
ate the investments or inform new initiatives. Many
programs count the number of scientists trained,

others count the number of studies funded." Most cap-
ture the reports and publications that have emerged
from the investments, though much of the knowledge
is not readily accessible as it never reaches the
peer-reviewed published literature. Some have tried to
measure the impact of published work by counting the
frequency that the work is cited in other literature.” The
contribution of research capacity strengthening in
improving health equity is completely unmeasured
and has been little more than a rhetorical, though
important, goal statement.

Efforts are under way to address these deficiencies.
The research capacity strengthening unit of the World
Health Organization’s tropical disease research pro-
gramme and the applied research on child health
project, at the Center for International Health at
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Education and debate

Boston University, are working together to develop
systematic criteria for the evaluating investments in
strengthening health research capacity. Their activities
have been driven by programme officers’ desire to
know if the research capacity strengthening invest-
ments make sense and spurred by the demands of
donor agencies to document the results and impacts of
the investments.

Three levels of impact are being measured: on
individual researchers, national research insitutions,
and the global health research system. Special
attention is being paid to develop measurable
indicators of the impact of these research investments
on improvements in policies and programmes.
Linking changes in population health status to specific
investments in health research and capacity strength-
ening is extremely difficult. More progress has been
made in developing a consensus on indicators of indi-
vidual research skill development, research productiv-
ity, and individual career development. Measuring

improvements in equity still has a long way to go. The
Rockefeller Foundation has identified this as one of the
subthemes of its health equity programme
(www.rockfound.org/programs/healthequity/).

Those of us committed to strengthening health
research capacity believe that an honest, systematic
evaluation of the impacts of these efforts is becoming
increasingly important as global scientific and political
imperatives lead us into an era in which more funds
will be invested in developing country scientists and
institutions. Boosting the quantity and quality of scien-
tific research carried out in developing countries is
essential. But it is equally essential that the inevitably
limited resources are well spent. This type of honest
appraisal is a key element of kalayanamitra, or friends-
helping-friends.

1 Wrayling S. Retrospective review of research training grants; PhD graduates
1991-1997. Washington: UNDP/World Bank/WHO, 1999.

2 Fraser D. Measuring success in research capacity building: INCLEN as a case
study in progress. Geneva: Global Forum for Health Research, 1999.

Health technology transfer

Eva Harris, Marcel Tanner

Global health relies on biomedical scientists and public
health workers to solve infectious disease and other
health problems at a local level. Yet investigators in
developing countries face tremendous obstacles; scien-
tific isolation, insufficient technical training and
research tools, a lack of up to date scientific
information, and limited financial, material, and
human resources. To build local scientific capacity to
monitor and control disease and to promote health,
research on locally relevant issues must be supported
and sustainable partnerships built to facilitate these
efforts. We discuss key elements for transfer of
technologies in health research and present two case
studies of such programmes.

Developing countries need up to date
technologies

Though 93% of the world’s burden of preventable
mortality occurs in developing countries,' too little
research funding is targeted to health problems of
developing countries, creating a dangerous funding
differential’ In addition, many modern laboratory
technologies remain inaccessible in these nations. Both
utilitarian and humanitarian arguments can be made
for training scientists and health professionals in
developing countries in the use of modern laboratory
and epidemiological skills. It takes only a day or two for
a pathogen to get from any one place on the planet to
any other; thus, building capacity in developing
countries is a necessary strategy for preventing the glo-
bal spread of infectious agents.” Additionally, as a mat-
ter of principle, all countries, especially those with high
burdens of disease, should have access to the most
effective tools to control their infectious disease
problems.
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Summary points

More funding must be made available to scientists
in developing countries and to organisations that
support in-country training and research

Genuine partnership and mutual trust is a
prerequisite for the sustainable transfer of
technology from developed to developing
countries

Building local scientific capacity and long term
North-South and South-South partnerships are
important in establishing effective health research
programmes

Research topics should have local relevance and
priority, and technology transfer should be
participatory, equitable, and sustained

Autonomous research centres attract funding and
reduce administrative burdens

Key elements in technology transfer

Through transferring biomedical technologies and
conducting collaborative research in resource poor
countries, we have identified key elements in the tech-
nology transfer process. In addition to technical issues,
successfully implementing a new technology depends
on economic support, political cooperation, func-
tional infrastructure, good communication, and an
understanding of sociocultural issues, and environ-
mental concerns. Though likely to be beyond the
direct control of the investigator, these factors can be
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Globalization and health viewed from three

parts of the world

Some health implications of
globalization in Thailand

Chitr Sitthi-amorn," Ratana Somrongthong,?
& Watana S. Janjaroen®

In recent years Thailand’s economy has become
increasingly dependent on international forces (7).
With this exposure have come advances in health care
technology and improvements in living standards, as
well as increasing disparities between social groups
(2) and exposure to health risks from other parts of
the wortld (3, 4).

Prior to 1997, when the economy was strong,
there was intense competition for a share of the
health market. Resources wete invested in specu-
lative matkets with potential for large expansion.
Private hospital beds increased from 8066 in 1982
to 21 297 in 1992 and 34 973 in 1996. The number
of specialized doctors in private hospitals increased,
leading to shortages in the public sector (5). The
culture of free enterprise brought with it an
enlarged middle class, insurance coverage for
hospitalization, tax incentives for private health
care, heavy investment in advanced health technol-
ogy for private sector use, and an internal “brain
drain”, at the expense of public health (5, 6).
Aggressive promotion increased the demand for
expensive imported medicines and procedures (7,
8). The cost of medical care for civil servants and
state employees has quadrupled in the last seven
years, reflecting the lack of adequate governance in
the health care business sector (5, 9). Meanwhile
the share of the underprivileged in the country’s
overall wealth was decreasing (4). The slump of
1997, followed by devaluation of the baht, and
recession with its concomitant negative health
impact, reflects the country’s overdependence on
cheap labour and foreign investment, and conse-
quent inability to control and protect its own
economy.
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Direct health effects

Perhaps the most important direct effect of globaliza-
tion on health in Thailand is unequal access to medical
care by different social groups. The tise in imported
sophisticated technologies has increased costs and
necessitated new training. An analysis made in 1996
found that the average cost of medical cate per
admission was 1558 bahts for health cardholders
(rural) and 9981 bahts for civil servants (privileged), a
sixfold difference (70). If these facilities were treating
similar diseases, explanations are needed for the huge
variation. The economic gap might create demand
unrelated to need and distort market competition. The
organization of health service delivery was obscure,
and there were no rules governing the payment of
providers. Unequal access to care was reflected by
unequal health status (2). Infant mortality in the
poorest regions was twice as high as in the richest ones.

Second, there are increasing problems of
environmental pollution. These include inadequate
treatment of raw sewage (for instance, in tourist areas),
and the nototious air pollution in Bangkok and other
big cities (77). Environmental degradation and disrup-
tion of the ecosystem have led to frequent floods and
changes in disease vector behaviour. The construction
of a dam in the North-eastern region, financed by a
loan from a development bank, has caused natural
disasters affecting food production (72).

Third, concerns about new infections and the
resurgence of old ones have been on the rise.
International trade and travel are shaping the patterns
of epidemics. The plague scare in India had world-
wide reverberations. The nipah virus outbreak in
Malaysia caused concerns in Thailand (73). Cholera
epidemics can inflict enormous costs on a country
and this results in attempts to hide them by calling the
disease “severe diarrhoea”. The costs associated with
controlling HIV infection continue to rise. Fears of
foot and mouth disease have affected meat con-
sumption. The control of new dangers of this kind
will require global cooperation but many aspects of
control have to be country-specific.

Fourth, globalization has brought with it
unhealthy lifestyles. Health has been damaged by
the promotion of fashionable drugs, foods and other
consumer products such as tobacco, alcohol,
melatonin and Viagra. Fifth and finally, globalization
brings with it many concerns about health ethics. For
instance, the options for genetic manipulation and
the patenting of the technologies will have direct and
far-reaching effects on health and social well-being.

© World Health Organization 2001
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Indirect effects

These direct effects are complemented by indirect
ones, which include the economic crisis in Asia.
Among many other things, it led to a rise in suicides,
malnutrition, abandoned children, low birth weight,
and a rise in deaths from preventable diseases such as
acute respiratory infections, diphtheria and measles
(74, 15). These adverse effects were partly due to
decreased use of the health services (74). Increased
poverty and unemployment also led to rising rates of
crime, prostitution, migration and drug trafficking (76).

Response

These brief notes may be enough to indicate the need
for an active response to globalization, rather than
mere observation and speculation. In the first place,
the world needs a clearly recognized moral authority
to uphold the principle of equity in health and social
justice (77). This authority has to be translated into
norms and standards, accountability, measures for
resolving conflicts and responding to emergencies,
and a mandate to implement them. It needs to focus
on key aspects of globalization which have implica-
tions for health. These include international capital
volatility, drug trafficking, migration, protection of
the environment, disease surveillance, and the
indifference of matket forces to marginalization,
famine, suffering and oppression.

Next, the existing international institutions
have to be reoriented. They have to re-examine their
specific contributions to the overall well-being of the
wortld. To do this they need to give full recognition to
the changing context in which they are now working,
and to the other actors involved. They must clearly
define the roles of all concerned, and establish true
partnerships for equitable cooperation, free from the
domination of particular countries and companies.

Finally, national institutions have to be reor-
iented. They have to work out new partnerships
between civil society, industty, government and other
actors. An important goal here is to empower the
public and specific groups in society to make rational
choices and to demand accountability from those
entrusted with implementing them. Thailand has
been through a political transformation highlighted
by the drafting of a new constitution. Its current
health reform effort focuses on harmonization of
living standards, rights, environmental protection,
and equity between groups. Hl
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Some health implications of globali-
zation in the United Kingdom
John Wyn Owen'

The British Prime Minister in his introduction to a
recent government White Paper said, “Globalization
creates unprecedented new opportunities and risk”
and the White Paper goes on to state that “making
globalization work for the wotld’s poor is a moral
imperative and a first-order priority for the British
Government” (7). At the highest level of govern-
ment, then, globalization, including its impact on
health, is seen as a policy imperative, albeit outward-
focused, helping to eliminate world poverty.

! Secretary, The Nuffield Trust, 59 New Cavendish Street, London
WIG 7LP, England.

Ref. No. 01-1308

Bulletin of the World Health Organization, 2001, 79 (9)



Views from three parts of the world

The Nuffield Trust, an independent charitable
foundation established in 1940, was one of the
organizations in the United Kingdom to ask at an
early stage — in the context of its programme on “the
changing role of the state and the machinery of
government for health policy” — whether globaliza-
tion was extending to health and health care. In 1997
the Secretary of the Trust addressed the Annual
Meeting of the Association of Academic Health
Centers in Palm Springs on this subject, and in 1998
the Trust supported a delegation drawn from the
Royal Colleges, the National Health Service, uni-
versities, senior policy-makers, key opinion-leaders
and mass media to attend a trilateral conference (UK,
USA and Canada) in Washington DC. At the
conclusion of the meeting the UK participants saw
the need to stimulate UK and international action on
globalization and health because of the moral and
ethical imperatives for action rather than for primarily
national or bilateral interests.

On returning to the UK, the group became the
Steering Group for the “Global Health A Local Issue”
policy review — an analysis with a view to action —
which culminated in a national conference funded by
the Trust and held jointly with the Royal College of
Physicians on 31 January 2000. The framework
adopted was based on the work of Dr Kelley Lee. It
desctibes globalization as a process that is changing the
nature of human interaction across many spheres,
particulatly those of politics and institutions, econom-
ics and trade, social and cultural life, and the
environment and technology. It is changing the
temporal, spatial and conceptual boundaries that
separate individuals in society. During the programme
14 seminars and workshops were held and 18 papers
were presented (2), covering: health and the environ-
ment; economy, trade and aid; social and cultural
factors; institutional and political issues; uncertainty
and global health risks; local perspectives of global
health; working with industry for global health; and
development of a framework, including a practical
model for UK action on global health.

The conference endorsed the framework,
following which a number of significant events have
taken place: a UK Partnership for Global Health was
established; a web site and network contact was
established for those interested in the field to
exchange conttibutions (3); members of the Partner-
ship contributed to the UK Foresight Report,
particularly on trade and health (4); members of the
Partnership did the research for the UK White Paper
on the implications of globalization for the health of
the poor, women’s health and the caring professions;
and a Centre for Health, Environment and Climate
Change was established at the London School of
Hygiene and Tropical Medicine.

Further areas for policy analysis

Globalization and health is now a priority area for
government in the UK. The Nuffield Trust, through
its network of influence and its programme of grants,

Bulletin of the World Health Organization, 2001, 79 (9)

fellowships, seminars and conferences, has played a
leading role in bringing this about. Alongside others,
it has raised the awareness of senior ministers, policy
officials, community leaders, tesearchers and the
Royal Colleges about these issues. It will continue
with further research and policy analysis in areas such
as those listed in the box. The Nuffield Trust and the
UK Partnership for Global Health are also keen to
pursue the notion of an international award for
responsible globality by international public and

Areas for research and policy analysis

- The impact of globalization on the determinants of health
in the UK.

- The impact of the UK (its trade, industries, academic and
research resources) on global health.

- Health as a foreign policy imperative in the UK. The likely
effect of the UK 2001 budget announcement of the
government's intention to establish a Global Health Fund
with WHO and to introduce a new and special tax credit to
help companies contribute to the relief of disease around
the world and provide an incentive to accelerate research
on the killer diseases in the poorest countries. This was
discussed at the G8 meeting in Genoa (July 2000) and
incorporated in the communiqué (5), announcing the
establishment of a new global fund to fight HIV, AIDS and
tuberculosis.

Further integration of domestic and development policy
objectives for health. The formulation of a UK Global
Health Strategy, building on the government's practice of
"joined-up government".

private sector organizations through responsibility
auditing for health.

Peter Hain, in his book 7he end of foreign policy (6)
sketches out a vision for new diplomacy to reflect
interconnectedness and the new global interests that
have taken shape alongside more traditional national
ones. “Perhaps foreign ministries will be named
Departments of Global Affairs as the concept of
‘foreign’ becomes ever harder to define.” The task
requires the specialized skills of all government
departments and the committed and innovative
involvement of nongovernment actors in business
and civil society. “In the process we will see an end to
traditional foreign policy and the evolution of a new
foreign policy based upon global linkages recognizing
natural limits and embracing global responsibility: a
foreign policy for a world in which there is no longer
any such place as ‘abroad’.” W

1. Eliminating world poverty: making globalisation work for the poor.
London, Stationery Office, 2000 (White Paper on International
Development, Cm 5006).

. www.nuffieldtrust.org.uk/health2/global.htm

. www.ukglobalhealth.org

. www.foresight.gov.uk

. www.ggitali.it/_en/docs/XGKPT170.htm

. Hain P. The end of foreign policy. British interests, global
linkages and natural limits. London, Fabian Society, Green Alliance
and Royal Institute of International Affairs, 2001.
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Some health implications of
globalization in Kerala, India
K. R. Thankappan'

The Indian State of Kerala with a per capita income of
around 1% of that of the wealthiest countries, has
achieved good health comparable to theirs. For
example the infant mortality rate for Kerala in 2000
was 14,1000 live births (7) compatred with 7,/1000
for the USA (2). Life expectancy at birth was 76 years
for women and 70 for men in Kerala; in the United
States these figures were 80 and 74 respectively (2).
However, Kerala’s per capita expenditure on health
was only US$ 28 whereas that of the USA was
US$ 3925 (3). The most important reasons for this
good health in Kerala are probably the following: its
high level of female literacy (87%); access to health
care (e.g. 97% institutional deliveties); a good public
distribution system (PDS), which provides essential
food items at subsidized rates (the system covers
96% of the population); political commitment (40%
of the state budget went to the social sector till
recently — 15% to health, and 25% to education);
good communication and transport (newspapers,
telephones, rural roads); land reforms (land distrib-
uted to the poorest and the landless) which helped
reducing inequality in land and income; and Christian
missionaries who started schools and hospitals,
mostly in rural areas (4). Overall, the achievements
of Kerala seem to result from a relatively fair
distribution of wealth and resources across nearly
the entire population of the state (5).

Globalization as promoted by the World Trade
Organization (WTO), the World Bank, the Interna-
tional Monetary Fund and the transnational corpora-
tions has created a new world order. One of its major
impacts is increasing inequality, which is detrimental
to Kerala’s health achievements. The Indian govern-
ment initiated a major economic reform in June 1991
to increase economic growth. Social sector expendi-
ture declined considerably during the first few years
of this reform, resulting in stagnation in the
development of public sector facilities.

In spite of the high demand for health care, the
Kerala government could not increase its hospital
beds substantially, for lack of resources for the health
sector. During the 10 yeats from 1986 to 1996, public
sector hospital beds in Kerala increased by only 5.5%,
from 36000 to 38000, while in the private sector
there was a 40% increase, from 49 000 to 67 500.
Furthermore, the quality of the public health sector
decreased because the financial restrictions affected
supplies, including drugs, more than the salaries of
the well-organized and militant employees (6).
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Taking advantage of this situation, the unregulated
private sector in Kerala opened many hospitals with
high-tech equipment, thereby increasing the cost of
health care. For example, in 1995, 22 out of the
26 computerized tomography scan centres in the
state were in the private sector (6) and even the small
remainder in the public sector is decreasing now. The
introduction of user chatges in the public hospitals as
patt of the reform process increased the out-of-
pocket expenses of those using public health
facilities.

Household health expenditure in Kerala has
increased over five times (517%) during a 10-year
period of 1987-96. This increase was significantly
higher (768%) among the poorest people than among
the richest (254%). Even after adjusting for inflation
the increase in health expenditure was about 4 times
higher than the increase in consumer price index (7).
The major reasons for this increase in health care
costs are the increasing privatization of health care in
the state, the increasing and often unnecessary use of
technology, and a tise in drug prices. For example,
Kerala has one of the highest rates of caesarean
deliveries in the world now. Caesarean rates were
reported to be 22% of all deliveries in rural areas and
34.5% in urban areas (8). The extra cost of caesarean
deliveries in the state was estimated to be Rs
25 million (US$ 540 000) in the year 2000. Around
75% of the pregnant mothers had at least one
ultrasonography test without any notable change in
the management or outcome of pregnancy (9).

Another aspect of globalization is migration.
Although there had been small-scale migration from
Kerala to other Indian states and neighbouring
countries since India’s independence in 1947, large-
scale migration started after the oil boom of the
1970s. The Kerala economy started to stagnate in the
early 1970s owing to many factors, including high
wage levels compared to those in other states, and
well-organized and militant workers creating a less
investor-friendly environment. The investors could
easily start industries in other states, using cheap
labour. Slow growth of the economy and the
consequent high unemployment rate (3 times the
Indian average) were the push factors for large-scale
migration.

International migration has been increasing
over the years. In 1998 there were 1.4 million
Keralites residing in other countries and another
0.7 million in other states of India. In addition there
were 1.65 million Keralites who came back to the
state after residing in other countries or other states
of India. There were an estimated 6.35 million
households in Kerala in 1998, and 40% of them had
at least one migrant (70). One of the major
consequences of migration was the flow of remit-
tances into Kerala, estimated at Rs 4717 million
(US$ 876 million) or 10.7% of the domestic product
of Kerala in 1998. The total amount of remittances
was neatly 3 times the budget support to the state
from the government of India (70). Better housing
and commodities were some of the advantages the
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families of migrants enjoyed compated to those of
non-migrants. For example 54% of migrant house-
holds had a television set compared with 34% of non-
migrant households. The respective percentages for
refrigerators were 40 and 13 (70). Migration also
helped to reduce inequality in the state because a large
proportion of migrants were from the poorer classes
(77). Although the remittances could not be
effectively used to promote industries in Kerala
there is some evidence of revived growth in the
Kerala economy since 1991, mainly in the service
sector. The annual growth rate of net domestic
product in Kerala for 1991-97 was reported to be
6.05% compared to 2.88% during 1971-90 (72).

Kerala has always been a food-deficit state.
This deficit has been corrected by an efficient PDS
through a widespread network of ration shops in the
state. The ration shops, school lunches and agricul-
tural labour pensions wete reported to benefit
female-supported households more than male-
supported ones, reducing one aspect of gender
inequality in the state (5). During 1986-87, 37% of
the rural Keralites depended on PDS for their
purchase of rice, the staple diet (73). The PDS also
worked as a price check in the open matket. From
1997, however, as a consequence of the change in the
policy of the government of India, arising out of the
process of economic reform, it was decided to limit
the PDS subsidy to those below the poverty line.
Moreover, the hike in prices for PDS announced by
the Union Finance Minister of India in his budget
speech in February 2000 was described as “a severe
blow to the PDS in Kerala threatening its very
survival” (74).

Since rice cultivation in Kerala was not profit-
able compared to cash crops like trubber and coconut,
farmers converted paddy fields into coconut and
rubber plantations. As a result of international trade
agreements the importation of edible oil, coconut and
rubber has been unrestricted since 1994. Although
some import restrictions are still there, India’s
agreement to the WTO calls for the removal of all
the remaining restrictions by 2005. Kerala is the state
most affected by this liberalization because its major
agricultural products are coconut and rubber. The
price of 100 kg of rubber plummeted from Rs 5204 in
1995-96 to Rs 2994 (a 42.5% reduction) in 1998-99
(75). Rubber provides the livelihood of over
750000 families in the state. The fall in prices of
rubber and coconut has severely affected the
economy of the state, which will have serious
implications for the health of Keralites, especially
that of farmers.

In conclusion, globalization challenges the
foundations of the Kerala model of low cost health
care, which is built on distributive justice. How can
the people of the state face the challenges of
globalization? The decentralization process, which
the Kerala government started in 1996 by transfer-
ring power and money (40% of the state budget) to
the local authorities presents a good opportunity to
tackle at least some of the challenges of globalization.

Bulletin of the World Health Organization, 2001, 79 (9)

The potential for additional resource mobilization
from the local community and from the migrants
could be realized in the decentralized planning
process. Transparency in programme implementa-
tion, together with the democratization of planning
processes, will enhance people’s participation.

There is enormous potential for further growth
in the service sector in a well-educated society like
that of Kerala. However there is a need to devise
specific measures to make Kerala more investor-
friendly and attract investment from within and
outside the state including foreign investment for
accelerated growth of income. This should be done
without sactificing the welfare gains of the past, and
without a market takeover of health, education and
welfare, which could ptice out the poor. ll
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Priority setting for health research: lessons from developing
countries

THE WORKING GROUP ON PRIORITY SETTING*
Council on Health Research for Development (COHRED), Geneva, Switzerland

Research resources for addressing health problems of developing countries remain disproportionately low
compared with the tremendous disease burdens borne by these countries. There is a need to focus these
scarce resources on research that will optimize health benefits and lead to equity. This paper reviews pro-
cesses and methods that have been used for setting research priorities. Past and current processes have
focused on expert-driven research agenda, emphasizing scientific autonomy and global analyses. Methods
for setting priorities have focused on the metrics of disease burdens, while less attention has been placed
on who sets priorities and how choices are made.

The paper proposes a strategy of priority setting, based on lessons learned from essential national health
research (ENHR) approaches attempted in several developing countries. With equity in health and develop-
ment as its goal, the proposed model is demand-driven, and involves multi-dimensional inputs and multiple
stakeholders. Various steps of the process are discussed: getting participants involved; gathering evidence
and information; determining criteria for priority setting; and implementation and evaluation. The paper con-
cludes with a discussion of the gap between national research priorities and the research agenda set at
regional and global levels, an issue that needs to be satisfactorily addressed in the future.

Preface to 30 other national and international organizations are

This paper is a timely review of the issues around
research priority setting, especially as they relate to
health problems of developing countries. This is one of
the major issues to be discussed at the International Con-
ference on Health Research for Development, to be held
on 10-13 October 2000 in Bangkok, Thailand. Ten years
after the Commission on Health Research for Develop-
ment reviewed the state of health research in the world,
the forthcoming international conference is expected to
lead to a new vision and a responsive health research
agenda for the next decade. The conference participants
will thoroughly review the many initiatives in health
research over the last decade, examine possible scenarios
and options for international health research cooper-
ation, and discuss new tools and methodologies. In the
conference session devoted to priority setting, partici-
pants will critically review experiences, gaps in method-
ology, and lessons learnt. This paper, from the
perspective of developing countries, will be an important
contribution to this session, and will flow into the overall
declaration on the future of health research for the next
decade.

The International Conference on Health Research for
Development is spearheaded by an international organiz-
ing committee from the World Health Organization, the
World Bank, the Global Forum for Health Research and
the Council on Health Research for Development. Close

collaborating on the steering process.

Introduction

Ten years ago, the Commission on Health Research for
Development urged countries to undertake essential national
health research (ENHR) in order to help correct imbalances
in global health and development.! In 1992, estimated
resources for research on health problems of developing coun-
tries amounted to only 4.4% of global research and develop-
ment (R&D) investment,? a marked contrast to the fact that
almost 90% of the global disease burden in 1990 was in
developing countries.? Over the past decade, various strategies
to increase the research resources for developing country
problems have been attempted by international health bodies
and agencies. Yet the latest estimates, according to the Global
Forum for Health Research, still stand at an unhealthy ‘10/90
disequilibrium.* These constraints underscore the continuing
need to focus on priorities in order to optimize health benefits
and impact from scarce research resources.

Experiences in priority setting: processes and
methods

Processes

The process of research agenda setting, until recently, has been
limited, partly because the ideological emphasis has been on
‘scientific autonomy’. Thus, resultant research agenda have
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tended to be expert-driven, largely detached from the public
arena, and with insufficient operational emphasis. At the
country level, there has been a heavy reliance on the inputs of
prominent scientists, members of medical research councils
(MRCs) or ministries of science and technology. It is notable,
however, that while in the United States, the US National
Institutes of Health primarily considers recommendations
from leading science and technology experts, it also periodi-
cally makes use of user and patient panels to identify health
care priorities.

The World Health Organization (WHO) Advisory Commit-
tee on Health Research, at both the global and regional
levels, depends largely on scientific experts and directors of
MRGCs. Its special programmes, such as the Special Pro-
gramme on Research and Training on Tropical Diseases
(TDR) and the Special Programme on Research, Develop-
ment & Research Training on Human Reproduction (HRP),
have also made use of expert committees for setting pri-
orities.

The process of health sector reform and WHO’s efforts in
health systems research, coupled with the World Bank’s
emphasis on user fees during the mid-1980s, led to a growing
research interest on health systems development and cost-
effectiveness analysis.>0 In 1996, the WHO Ad Hoc Commit-
tee on Health Research Relating to Future Intervention
Options proposed a global research agenda based on a five-
step process of priority setting. This involved a great deal of
technical expertise and analytic work on burden of disease
and cost-effectiveness of health interventions.’ This has been
taken a step further by the Global Forum on Health Research
by drawing together various constituencies and networks at
the global level in order to address identified research gaps.*

Methods

Many models have been used to set priorities for health
resource allocation, some of which have been applied to
research priority setting. These approaches range from quali-
tative methods of consensus building to the use of quantita-
tive formulations and prioritisation matrices.>'0 In recent
years, composite indicators have gained prominence in the
research priority-setting process because these single
measures lend themselves to comparisons across a broad
range of diseases and are particularly attractive for cost-
benefit analyses of interventions. For example, the disability-
adjusted life-year (DALY), a single measure of the disability,
premature mortality and relative values of life at given ages,
has been used to assess global and regional burden of
disease.!! More recently, another formulation, healthy life-
years (HeaLYs), has been proposed to similarly reflect dis-
ability and premature mortality, but with improved
valuations on the stream of life lost due to disability or death,
based on the natural history of the disease, and with dis-
counting calculated separately.!?

Although useful in advancing methods for rational resource
allocation, the extended discussions on burden of disease
measures have sidelined other important issues in research pri-
ority setting. These include: Who sets priorities and how?

What criteria are used to guide prioritization? These questions
become all the more important in the light of the continuing
observation that priorities for international health research
have seldom been developed with the active participation of
developing country research leaders and communities.!?

Priority-setting exercises based on essential national health
research (ENHR) approaches have been attempted in
several developing countries, among them Benin, Common-
wealth Caribbean countries, Guinea, Kenya, Nicaragua, The
Philippines, South Africa, and Thailand.!*!5 Table 1 lists
general research priority areas identified by some countries.
Aside from priorities focusing on important diseases, it is
worthwhile to note that all five countries identified the need
for research on and for health policy. This may be due to the
widespread emphasis on decentralization and health care
financing since over a decade ago.

In this paper, we describe lessons learned from the experi-
ence of these countries. A framework for priority setting is
presented to define the overall approach. We then suggest
steps and methods that countries can use to bring stakehold-
ers together and to set priorities for health research. We
believe that these processes of self-determination pave the
way for a stronger developing country voice in priority setting
at the international level and for increasing the allocation of
research resources to developing country problems.

Using the ENHR strategy

ENHR, a strategy first espoused by the Commission on
Health Research for Development, is an integrated and sys-
tematic approach for organizing and managing country-
specific and global health research in order to promote health
and development on the basis of equity and social justice.!:16
The framework that we propose for priority setting has the
ENHR strategy as its basis and thus has equity in health and
development as its goal.

As shown in Figure 1, priority setting in this model is demand-
driven, focusing on an analysis of health needs, people’s
expectations and societal trends. The involvement of differ-
ent stakeholders is multi-level (i.e. multiple inputs from com-
munities, districts, sub-national and national levels) and
multi-dimensional (i.e. quantitative and qualitative scientific
inputs, as well as social, economic, political, ethical and
management considerations). Consultative group processes,
which are strongly featured in this approach, are inclusive,
participatory, interactive and iterative.

Who sets priorities?

The participants are those who have a major stake in the goal
of equity in health and development. Countries that have used
ENHR strategies have identified four general categories of
participants: researchers, decision-makers at different levels,
health service providers, and communities. However, the
country experiences also suggest the need for stronger rep-
resentation from the private sector (e.g. professional health
associations, the pharmaceutical industry), parliamentarians,
and potential donors and international agencies.
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Table 1. Examples of broad research priority areas identified in selected developing countries?

Country Research priority areas

Caribbean
Access to health care facilities

of specific diseases

Guinea Research capacity strengthening

Mother and child health
Communicable diseases

Drug addiction/alcoholism
Health care financing

Human resources development
Community involvement

Nicaragua

Philippines Health care delivery

Product research and utilization

Economics of health care

Uganda
Water and sanitation

Epidemiology of most common diseases

Cost-benefit and outcome measurements of health policies and practices
Effects of environmental, ethnic, economic, social, and behavioural factors on incidence and prevalence

Malaria, diarrhoea and other priority health problems
Quality and financing of health care, human resources
Traditional health care: quality, collaboration, medicinal plants

Health sector organization and management

Maternal and child welfare and nutrition

Communicable diseases, including HIV/AIDS
Health systems and policy analysis

a It should be noted that some research priorities identified by the countries are not mutually exclusive. The above examples are indicative
of the beginning process of priority setting, but more work needs to be done to refine and prioritize the research areas and questions.

The participation of a broadened spectrum of stakeholders
helps to identify research needs, technical and financial capa-
bilities, information gaps and distortions, the political
environment, and the values and ethics of a given society (see
Table 2). More importantly, involving major stakeholders in
priority setting fosters ownership of both process and output,
and facilitates shared responsibility and accountability in the
implementation of the research agenda. In addition, when
these stakeholders buy into the process, this could translate
into cost sharing in research, not only by international agen-
cies but also by the developing countries themselves.

The selection of participants from different groups and per-
spectives should be done carefully so that the research agenda
has sufficient breadth to benefit a large number of stakehold-
ers, but is narrow enough to have meaningful and manage-
able priorities. Thus an important initial step is to know the
participants, who and where they are, their needs and inter-
ests, their expectations, and their strengths and weaknesses.

Getting participants involved

Experiences of countries in this review suggest some entry
points in which national groups might involve stakeholders in
research priority-setting from the outset, for example:

(1) a national ENHR convention or workshop, with partici-
pation from communities, researchers, health programme
managers and policy-makers; followed by the formation of
a task force with tripartite representation to refine the

research agenda (e.g. Barbados, Jamaica, Kenya, Nepal,
South Africa, Tobago, Trinidad, Uganda and Zimbabwe);

(2) formation of an inter-sectoral and multidisciplinary
working group appointed by the Ministry of Health (e.g.
The Philippines); or

(3) aresearch institute or university group which is tasked to
develop and propose processes for priority setting; a
larger group of participants is then involved in the actual
priority-setting process (e.g. Thailand).

Based on experience, a small but representative working
group can effectively facilitate the priority-setting process.
This core group, in consultation with the larger group of par-
ticipants, should moderate the extent and nature of partici-
pation of different groups or individuals. This may vary
according to the nature of the ENHR activity, for example:
the collection and analysis of health information, including
community situation analysis through participatory action
research; people’s consultations through focus-group discus-
sions or interviews; consensus building on specific thematic
areas; decision-making for determining and applying criteria
for priority setting; or translation of priority research areas
into specific research programmes and projects.

Involving participants thus generally involves a sequential
pattern of consultations, analyses and priority setting at the
community and district levels, and aggregation and synthesis
of these outputs at the provincial and national levels. Where
conflicting priorities arise, several iterations as well as consen-
sus-building processes may be necessary. However, priorities,
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Figure 1. Framework for priority setting using the ENHR strategy

Table 2. Potential functions, roles and responsibilities of various stakeholders in priority setting for health research?

Core functions

Principal stakeholders

Roles and responsibilities

Payers

Doers

Users

International/regional groups, e.g. multi-lateral
organizations, NGOs
National science and technology agencies

Ministry/government agencies
Academia/university

Private sector

NGOs

Ministry of Health — planners, providers

Local government

NGOs and people’s organizations

Research communities — international, national,
sub-national

Mobilize funds in accordance with priority research
area

Provide international perspectives or technical inputs
on health problems

Clearinghouse function

Set research policy/agenda

Set standards, quality control

Technical and ethical reviews

Optimize use of resources

Package findings for dissemination to various users

Provide societal and ethical perspectives
Arrange Forum to discuss research findings
Make decisions balancing evidence and values

2 All three groups have responsibilities to: (1) participate in priority setting; and (2) advocate for evidence-based policy and action.
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especially at the local level, are largely context-sensitive and
thus may not always be appropriate at different levels of aggre-
gation.

In some cases, time constraints may necessitate parallel, rather
than sequential, consultations for different groups and levels.
This is also acceptable, as long as transparency and genuine
involvement characterize the priority-setting processes.
Acceptance, a sense of ownership, and implementation of the
research agenda are perhaps the best indicators of involve-
ment in the process.

Information for setting priorities

Decisions on priorities should be made based on the best
available information. Evidence-based situation analysis at
the outset can inform the priority-setting process. Three
broad categories of information should be gathered and ana-
lyzed: the health status in a given setting, the health care
system, and the health research system (see Figure 1, quanti-
tative and qualitative data inputs). All three dimensions are
important for assessing the main health problems, the supply-
and demand-side of health care, and the research resources
available to address priority research areas.

Sources of information can be varied; for example, vital regis-
tration systems, special surveys, patient records, focus group
discussions or informed opinion. Statistical projections on
demographic parameters, health determinants and diseases
also provide useful information for determining the future
impact of health research.

Despite the many sources, the ‘lack of data’ at the national
and sub-national levels of many developing countries is often
given as an excuse for arbitrary decisions on research pri-
orities. Countries should begin with what is available, but
should build on this to improve the quality of information and
to fill important gaps. Because of the iterative nature of the
priority-setting process, more and better information is pro-
gressively available in succeeding prioritization cycles.

In addressing issues of equity, the situation analysis should
specifically cover the concerns of the vulnerable and the dis-
advantaged. Some countries’ experiences (e.g. The Philip-
pines, Benin) have demonstrated that the participation of
non-governmental and people’s organizations in the pri-
ority-setting process is more likely to draw attention to the
situation and needs of neglected and marginalized groups.

The packaging and use of information gathered is another
key issue. The heterogeneity of stakeholders means that the
data will not always be understood in the same way. Thus, the
working group coordinating the entire priority-setting
process has to pay close attention to the interactions among
participating groups. Steps need to be taken to ensure that the
import of specialized information is within the grasp of all,
including less technically skilled participants. In the same
vein, it is important to balance the ‘rigorous with the spon-
taneous’; i.e. to recognize that the information or perceptions
or sensitivities expressed by various partners may influence
the choice of priorities.

Criteria for setting priorities

A systematic and transparent process of priority setting is
important in ensuring that the voice and will of the different
stakeholders are heard and respected. Without openness and
accountability, the voice of a ‘moneyed’ or inner circle may
subvert the process of consensus building.

Research priorities will depend on a two-step process of, first,
selecting criteria for priority setting and, second, selecting
research topics from among identified priority problem areas.
The countries in this review used one or more criteria from
the following categories:

(1) magnitude and urgency of the problem, as suggested
from quantitative and qualitative data in the requisite
situation analysis;

(2) extent of previous research and the potential contri-
bution of research in discovering, developing or evalu-
ating new interventions;

(3) feasibility of carrying out the research in terms of the
technical, economic, political, socio-cultural and ethical
aspects;

(4) expected impact of the research, considering both direct
and indirect effects, short- and long-term benefits, as well
as its implications on issues of affordability, efficacy,
equity and coverage.

The above categories could be broken down to as many as 12
distinct criteria. However, experiences at the country level
and with a variety of participants show that a manageable
core of criteria should be no more than six or seven. At the
global level, for instance, the WHO Ad Hoc Committee pro-
posed five steps for determining ‘best buys’ for global R&D,
entailing an assessment of the following: the magnitude of the
problem; the reasons for the persistence of the problem; the
current knowledge base; the cost-effectiveness of potential
interventions; and the current level of effort.’

The selection of the final criteria will depend on the purpose
and level of action of the priority-setting exercise (i.e. global,
national, sub-national, village levels, etc.), the availability of
information related to the specific criterion, and the ability to
define and measure the criteria in a common language or
framework. The assignment of equal or differential weights to
the criteria should be carefully deliberated upon by the par-
ticipants until a consensus is reached on the selected criteria
and the weights.

In assembling research areas to be considered, efforts should
be made to cluster health problems into equivalent and
meaningful levels so that priority areas are not chosen merely
by the breadth and magnitude of the topics covered under a
cluster. In addition, each research area should be specific and
explicit enough to provide a common understanding among
different stakeholders.

While it may not be necessary for all participants to be
involved at every stage of the priority-setting process, the
core group should document the processes and results at each
stage. Methods for combining results range from addition of
scores on simple scales to complex mathematical models or
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matrices.”1%17 The procedures for applying the criteria to the
research areas are time consuming, but they enhance accept-
ance, ownership and implementation of the research agenda
as a result of transparent and systematic procedures.

For most countries in this review, these crucial intervening
steps leading to the selection of research priority areas and
topics were not fully documented, leading to problems of reli-
ability and credibility.

Implementation and evaluation

It remains to be seen whether, in the long term, priority-
setting using the ENHR strategy will, in fact, improve the use
of limited resources and generate more research funding for
problems of the poor. There are intermediate but critical
steps to ensure success: effective advocacy and dissemination
of the agenda to all stakeholders, especially decision-makers
who hold the key to health policy and research resources;
implementation of the agenda by researchers, in partnership
with other stakeholders; and periodic review and assessment
of priorities.

Three important indicators are proposed for evaluation:

(1) Utilization of the research agenda: how extensive was the
implementation of the research priorities? How much
interest did the research agenda generate among stake-
holders?

(2) Involvement of multiple stakeholders: how many groups
or constituencies were involved and what were their con-
tributions? Who were not involved?

(3) Do the research priorities address equity in health? For
this, one could measure the proportion of researches that
address health problems of the poor, the shift of resource
flows towards equity-targeted programmes and the
identified research priorities, and ‘buy-in’ from national
and international sources.

The outcome and impact of these priority-setting exercises in
the developing countries have yet to be fully evaluated. It is
important to note, however, that competencies such as pri-
ority setting cannot be taken in isolation. Other important
factors and competencies must be considered, for example,
the country mechanism to support ENHR, advocacy, partner-
ship development, resource mobilization, community partici-
pation, and translation of research results into policy and
action.

The ENHR strategy and global health research
priorities

ENHR includes research that may be country-specific or that
may have international import. Individual countries should
weigh the resources they direct at key national problems, but
should also be well informed about the international health
research effort. Common health problems shared with other
developing countries may spell out opportunities for col-
laborative, multi-country research efforts, e.g. the growing
problem of anti-microbial resistance, community-based
evaluations of impregnated bednets in the control of malaria,

behavioural interventions against smoking, or the develop-
ment of innovative health care financing schemes. A number
of middle-income developing countries, like Brazil, Malaysia,
South Africa and Thailand, are also in a position to carry out
basic research on developing country diseases, such as leish-
maniasis, malaria, dengue and tuberculosis. The appropriate
mix of country-specific and international health research is an
important issue to address in the priority-setting exercise.
This provides the national players with some leverage and
basis for matching international donor interests with national
and local concerns, or for negotiating research areas for
assistance.

In addition, the systematic formulation, articulation and dis-
semination of national research agendas are important inputs
to the global research agenda (see Figure 1). There should be
efforts towards an upward synthesis of national priorities at
the regional and global levels. This is to balance an oft-per-
ceived ‘one-sidedness’ in global agenda setting. In the short
term, hands-on participation of developing country represen-
tatives in global task forces devoted to specific initiatives
could gradually improve the capabilities of these countries in
the analysis, synthesis and articulation of their priorities. For
the long term, the biggest challenge is to steadily increase the
internal capacity of countries for analyzing their own health
problems and needs, setting priorities, designing, implement-
ing and evaluating research and health programmes. Inter-
national efforts to strengthen countries’ research capabilities
will redound to the international good, as international data-
bases and global health research priorities become more
firmly grounded in country realities.

Endnote

* The Working Group on Priority Setting, Council on Health
Research for Development (COHRED): Lansang MA (Chair,
Philippines), Neufeld V (Canada), Nuyens Y (COHRED, Switzer-
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' Rebuilding Health Systems towards Health
'Security: Some Essential Indicators

Professor Chitr sttt imern

Introduction

Health is a state of complete physical. mental and social well being and not merely the absence of
disease. Despite the unprecedented progress in health technologies and economic growth in this
century, unnecessary illnesses and early deaths persist in the developing world. Millions of poor
children are dving vearly due to malnutrition. preventable illnesses and injuries. Economic benefits
have occurred along side wider health disparities between the rich and the poor. the elite and the
socially deprived groups, the industrialized and the developing societies.

The world has an unprecedented opportunity to secure health for all if nations put emphasis
on strengthening their health systems and not onlv their health care systems. A strong health
system can be represented by a healthy tree. A healthy tree has roots. a trunk. branches. and must
survive in the changing atmosphere and environment.

The root of a healthy tree is represented by the societal values and principles in building the
national health system. In recent years. several trends have emerged in values, health system,
including health as the right of citizens, access to Qualityservices (prevention, promotion. treatment.

i rehabilitation), development of evidence-based standards. norms and guidelines, expansion of the
i definition of health to capture the notion of quality of life and holism, adequate finance to achieve
] and sustain universal access and social justice. The trends and values must be firmly rooted within
% society and guide the evolution of a strong health system.

The stakeholders in society form the trunk of the tree. They include people. both rich and
poor, the provider. the government, NGOs, professional organizations as well as the private sector
and the health industry. The most important stakeholder is the public and society at large. At times,
there can be conflicts between these stakeholder groups. The values of the health system must be
debated by these groups and must become the basis of accepted methods of conflict resolution.
The role of the government must change from a key provider of services to overseeing the healthy
growth and function of the overall health system. Delegation of authority to regions and provinces
while maintaining an effective oversight function centrally will be required.

‘Director, Institute of Health Research. and Former Dean, the College of Public Health, Chulalongkorn University,
Bangkok. Thailand and a member of WHO SEA-ACHR
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Professional organizations are expected to capture and assess the dynamics of technological
advances and give advice to stakeholders for their adoption. dispersion and rational use. Many
more public organizations have been established for special functions such as hospital accreditation,
monitoring health professionals' education, and public health services, as well as presenting options
for the public. These organizations are expected to have good governance, efficient management,
and are expected to explain their decisions to the public and stakeholders. The NGOs have played
active advocacy roles for the society.

The public have been better informed and have been entrusted with more responsibility for
self care and have been encouraged to make appropriate decisions concerning their health. Public
education, incentive packages and legal measures have been updated to facilitate more appropriate
choices. Indeed, the actors in heaith will be diversified and the relationship between them must be
nurtured to ensure a healthy trunk of a strong health system.

A health system includes a health building system, disease prevention and health care. Together.
they form the branches of a healthy tree. A health building system forms the first branch of a
he:]{thy tree.

In addition to health promotion, a health building system must be based on healthy public
policy, including health considerations in development policy. Development policies must take into
account health concerns. Energy policy (dam for hydropower), agriculture (use of fertilizer and
design of irrigation systems), industry policy (industrial wastes and environmental pollution). and
urbanization among others can no longer be considered in isolation from health and the well-being
of the public.

A disease prevention system forms the second branch of a healthy tree. In recent years, the
world has experienced the need for more collaborative efforts to deal effectively by with emerging
diseases. Outbreaks of ebola virus. plague. Nippah virus. multi-drug resistant TB and SARS have
emphasized the need for nations to have the capacity to protect their people and work with others
to protect national and global society.

Finally, an important branch of a healthy tree is the health care system which has to be
efficient, equitable, of high quality, good seif care, amenable to choices for alternative care with
elements of consumer protection. With the rapid technological advances in the genomic era. the
actors in health must work together and make a nation’s heaith care reflective of the values (the
root) of the society.

In this epoch of globalization, a nation’s health system does not work in isolation. The
healthy tree must not be rigid, but must strive and survive under rapid changes of the environment.
The changes include globalization, global advances in sciences, health sector trends, privatization,
trade, technology. including drugs (driving up the cost). genome discovery which brings advances
and opportunities for mankind but also can have unwanted ethical, legal and social consequences
and can create chaos if the knowledge from genome is misused. The global environment, which
can benefit as well as threaten health systems is dynamic and moving fast beyond expectation.

The current trend of globalization and cooperation has emphasized economic growth. It is
undeniable that economic growth can bring in resources needed to build an advanced health




system for securing health. However, economic growth alone is inadequate to build a strong health
system. The right understanding of the broad concept of health and the need for a healthy tree
concept for building a responsive health system is fundamental to securing health.

Resources from economic growth must be redistributed to increase social opportunities for
a nation’s citizen, including education, health, and an equitable access to natural resources within
the framework of the economy of the country. This will guard against inappropriate competition for
the most advanced and expensive high technology and drugs among the public and private sectors.
The role of the government and the management of the health system have to change. Good
governance through involvement of the most important stakeholders has to be a critical element in
defining the new roles as well as setting up good management system.

We propose that the current bias on economic growth through globalization be balanced
with an emphasis on a fairer redistribution of economic benefit to increase social opportunities to
people across income and household consumption per capital. Social opportunities include
education, health, and fair access to natural resources. We argue that economic benefits must be
channeled to tackle two specific areas: (1) strengthening health systems for health priorities focusing
on inequality; and (2) develop standards to protect health in development policies including
agriculture, industry, energy, and urbanization.

In strengthening health systems, economic benefits must be redistributed according to
priorities based on relevance, financial and technical feasibility, the acceptabilitv of stakeholders,
the utility of results, timeliness, and ethical standards. As resources are scarce, priorities must aim
at significant health needs. If resources to deal with the pricrities come from the public sector, then
the emphasis must be on a fair redistribution of economic benefits towards sector-specific equity
objectives, such as equal services for equal needs. The underprivileged must be targeted since the
poor can be most hard hit when economic crisis strikes, as demonstrated during the economic
crisis in Asia and in many parts of the world.

The challenge is to make the targeting through public channels efficient. i.e.. the
underprivileged and the main intended beneficiaries are the main receivers of the benefit from the
economic deliberations within the environment where there is an increasing pluralism of health
care system including the unprecedented growth of private medical services: the use and abuse of
increasingly sophisticated medical technology: the inequity of access to health care through the
various payment and insurance mechanisms; as well as social changes associated with increased
urbanization have led to higher prevalence of drug dependence, AIDS, problems of the elderly and
child abuse.

In terms of protecting health while promoting development, standards must be developed
when development policies are conceived. These include agriculture, industry. energy and
urbanization or housing policies. The contemporary modes of industrialization. agricultural practices,
energy consumption and urban planning are generating unprecedented occupational and
environmental health problems. Development activities can change the ecology affecting the
occurrence of emerging and re-emerging diseases. Development can also pollute the environment
with toxic wastes. An effective surveillance system must be in place as a preventive measure to deal
with unexpected outbreaks of infectious diseases and toxins even when standards are in place.

@)



et e e

@)-

78

e —————— . A - B A I Nt A L RS T e T e R T

It is important to develop indicators and benchmarks to track and monitor progress toward's
the redistribution of economic benefits to secure health. Indicators have to reflect the components
of health security within the framework of the changing paradigm at the national, regional and
international levels.

Components of health security include health promotion, disease prevention and health
care (treatment and rehabilitation) within the framework of rapidly changing technological possibilities
and disease profiles at the local and global levels (Garrett L. 1994). Health promotion involves
healthy environment. adequate nutrition. goed lifestvles affected by globalization and international
dependency. Disease prevention requires control of known infectious and non-infectious diseases,
active and passive surveillance of emerging and re-emerging diseases as well as mounting appropriate
control in concert with active and passive surveillance information. Effective health care refers to
access to treatment and rehabilitation of acceptable uality across social classes. Therefore. treatment
and rehabilitation involve the development and adaptability of health systems that can ensure
access to quality services within the framework of technical possibilities according te current and
emerging needs in a most efficient way. This means access to the right service, at the right time
without undue delay. at the right level of facility by the right personnel to maximize health gain and |
minimize disability.

There are at least four perspectives to guide health acticns for health security: (a) the
perspective of the beneficiaries of health actions (patients. relatives and family). (b) the providers
of health. (c) the perspective of health facilities and (d) that of the society. The beneficiaries of
health action want the best services for individuals and their relatives (quality regardless of cost).
Health providers seek the most technically desirable and cost effective services to their intended
beneficiaries (technical efficiency).

S

Health facilities must make sure that the services provided are efficient. and the facilities are
financially viable. The society must make sure that tax money collected from all is used to provide
health to all sectors of the society. rich or poor, men and women. When resources are scarce and
finance limited. choices have to be made to strike an appropriate balance between equity, efficiency.
Quality and sccial accountability of health actions.

The choice of health actions will depend on the perspectives to be adopted. When there is
a conflict between perspectives, the decision must be based on the sources of funds and use of
resources to provide health actions. When resources to deal with a fair redistribution of economic
benefits come from the public sector, then the society perspective must be adopted, ie.. equal
services for equal needs, healthy public policy. disease surveillance, environmental and food security.

On the assumptions discussed above, we propose some possible indicators to channel the
redistribution of economic benefits towards health security using the society viewpoints as described
below.

Indicators for health security

A. Health promotion:

(1) Environmental pollution: Global environment changes can threaten individual and global
health security and harm sustainable development. Environmental changes can lead to emerging
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and re-emerging infectious diseases and other health hazards due to ecological changes
resulting from population increase, population migration as refugees or for job opportunities,
traveling, trade and industrial growth and wastes, acid rain, deforestation, over use of natural
resources and urbanization. When forests disappear. wild animals. insects and other living
creatures migrate and can spread unfamiliar infections to human beings. In addition to
infections, environmental pollution also lead to more asthma and respiratory infections and
cancers. Individual nations cannot deal effectively with the environmental problems alone.
Indicators include:

(a) Agreements among nations (international. regional. bilateral) to create concerted efforts
and standards to reduce environmental pollution, undesirable ecology changes, and
overuse of natural resources.

(b) Collective short, medium, and long term plans with milestones and time line to implement
and monitor adherence to the agreements and standards among nations.

(c) Periodic forum where the results of the implementation and adherence to the agreements
and standards are discussed and plans modified.

At the national level, people in many urban slums. rural areas and refugee camps are suffering
from insufficient environmental sanitation essential to disease prevention and child
development. This has added to environmental poilution resulting from develcpment policies.
Therefore, the indicators for a fair redistribution of economic benefits for health security at
the local level include:

(a) The magnitude and trend of resource allocation to built up infrastructure, human capacity,
and programmes to improve environmental sanitation and reduce environmental pollution
harmful to human health.

(b) The existence of standards and effectiveness of campaigns. incentives, law and law
enforcement to reduce environmental pollution resulting from agriculture. industry, energy
and housing policies.

(c) The magnitude and trend of adherence to standards in urban and rural areas as well as
refugee camps where health problems associated with poor environmental sanitation
and pollution still prevail.

Nutrition: Malnutrition remains a widespread problem in the developing countries. Malnutrition
can adversely affect the growth and development of children. Pregnant mothers with inadequate
nutrition deliver low-birth-weight babies. Unhealthy children and babies have less access to
social opportunities needed for human security. Both over- and under-nutrition can make
people unhealthy. Food security implies that people in each household have the physical and
economic ability to access healthy food (total calories and trace elements) at all times (adequate
production, procurement, or acquisition via welfare). It also requires that the country has the
ability to have adequate food acquisition (production or procurement) as well as an efficient
food storage and supply system. Food security is therefore a critical element to prevent
malnutrition and enhance health and human security. The indicators for a fair redistribution
of economic benefits towards food security include:

(a) The magnitude and trends of resources from economic benefits which are diverted to
programmes to ensure adequate production, procurement or acquisition of food to all
sectors of the population.
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(b) The re-examination of tax barriers and trade agreements between countries can affect
food security with implications on health and human security (Fouere T, et al. 2000).

(c) The involvement of countries in negotiating with the World Trade Organization (WTO),
World Health Organization (WHO), as well as Food and Agricultural Organization (FAO)
to review, amend, implement and monitor tax barriers and trade agreements to guarantee
food security for all.

(d) The magnitude and trend of household quintiles (classified by household consumption
per capita) that have the physical and economic ability to access healthy food in terms of
total calories and trace elements.

(¢) The magnitude and trend of anthropometric indicators including weight for height. height
for age. weight for age, upper mid-arm circumference using Quantitative technique for
equity analysis (WB technical report #2).

Consumer protection ensures efficacy and safety of consumer preducts including foed. drugs
and medical equipments as well as healthy selection of preducts for consumption. The proposed
indicators for redistributing economic benefits for tracking consumer protections are:

(@) The magnitude and trends of resources from economic benefits that are allocated for
effective consumer product surveillance systems, including the tracking of the nature
and extent of use and abuse of products by various household consumption groups
through unethical promotion strategies.

(b) The existence of standards and effectiveness of campaigns, incentives, law and law
enforcement to reduce unethical promotion.

(c) The magnitude and trend of complaints and lawsuits for compensation due to poor
products by various household consumption groups, urban and rural areas as well as
refugee camps.

Indicators for general heaith: Indicators for measurement of general health (as distinct from
diseases) may be used to assess the impact of health promotion. These indicators are available
such as WHO Quality of Life (QOL) (1995). the World Bank Measurement of Adult Health
(WB technical Note #3, accessed 2003), and the "Concentration Curve” and "Concentration
Index” (WB technical note #6, 7, 2003). Indicators include medical models, functional
models, and self-perceived models. The methodology for comparison of health among different
Quintiles of wealth (poorest 20%; 2 poorest; middle; 2" richest, richest 20%) has been
published and is available for use.

B. Discase prevention:

(n

Surveillance for infectious diseases: Surveillance is considered a tool for diagnosis of
conditions, which can easily become an epidemic and affect many people in the community.
a country and across countries. It is an important tool for health security. Surveillance has
been traditionally applied to the control of infectious diseases. Now. surveillance will have to
encompass the detection of toxins, such as hazardous chemicals, pesticides in human milk
and lead in blood of children, as well as genetically modified products. Of particular importance
are the diseases transmitted from animals to man such as the outbreak of chicken virus in
Hong Kong, Nippah virus in Malaysia and recently the Severe Acute Respiratory Syndrome
(SARS). Also, there is an increasing concern about intentional use of infectious agents to
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achieve military and political objectives, commonly referred to as bio-terrorism (WHO Report
of Executive Board 2000 & 2001).

Surveillance can be active, passive and targeted periodically towards special groups seeking
treatment from sentinel sites. To be effective, a surveillance system must be integrated with
other measures to orchestrate a control of the spread of diseases under surveillance. Therefore,
the role of surveillance is: to monitor secular and long-term trends of diseases and public
health issues affecting health security; to provide early warning for disease outbreaks, which
threaten health security; to evaluate prevention and control programmes; and to monitor the
effect of climate changes which affect emergence and re-emergence of infectious diseases.
Effective surveillance of infectious disease has to be international in scope to share information
on such diseases as Ebola, Dengue, SARS, outbreak of plague etc.

Three types of surveillance can be used to diagnose the nature and extent of a health problem
in a community: active surveillance, passive surveillance and sentinel surveillance. Each has
its own sensitivity of detection of health problems and will need different requirements. Most
countries only have a passive surveillance system because to maintain an active system would
entail sophisticated laboratories. Some infrastructure and human resource requirements will
be needed to maintain a sentinel surveillance system.

(@) Active surveillance: A case study from India: Plague in India highlights the need for
international cooperation and surveillance. In the first 25 years of the century, India lost
about 12 million pecple to plague. The government launched an effective control
programme and in the 1950s, plague was mostly under control. In 1959, plague was
eliminated from India and in 1966, India declared the eradication of plague. Since then.
very little efforts related to the control of plague were carried out. There was no research
and laboratory work being done on plague. The lack of laboratory diagnosis during the
outbreak in 1994 caused an epidemic of panic. There was a loss of 2 billion US dollars
to the Indian economy and probably several billion dollars globally. What should have
been a focal public heaith event turned into a worldwide emergency.

The goals of active surveillance are: a) to detect without delay the introduction of change
in incidence of a specific disease agent (active surveillance has to be disease specific
although there are also some exceptions); b) to alert pubic health officials early on in the
course of the epidemic, i.e., the early warning system (emphasis on pre-epidemic period
as opposed to epidemic period); c) to assess the extent of risk transmission of a particular
disease: and d) to estimate and monitor the efficacy of control activities. Active surveillance
has to be laboratory-based. The case definitions of an active system can vary. These case
definitions can be non-specific in the pre-epidemic period and become more specific
during the epidemic when the incidence increases. There must be standardized sample
collection and reporting. The surveillance tool must be convenient and easily transportable
(Cassol S, et al. 1996; Frerichs RR 1994).

When a clear disease definition is not available, syndromes can be used to cover multiple
diseases. When a syndromic approach is used, the case definition is very non-specific but
can be supplemented later with a more definite diagnostic technique.
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Laboratories must be able to: (1) conduct routine surveillance for priority diseases
important in the area; (2) focus on epidemic transmissions of priority diseases: (3) recognize
new diseases. natural disasters. imported disease and bio-terrorism.

Al least the laboratory should be able to conduct surveillance on pricrity diseases and if
it is not capable of detecting the broad spectrum of new and other infections there must
be some reference laboratory in the Region such as a WHO reference laboratory where
samples can be sent for identification and confirmation. Ideally. every country should
have a national laboratory with satellite laboratories at the district and local levels. However,
this can be expensive for poor countries. A more efficient way of sharing existing resources
is to map out existing laboratory facilities in a region. coordinate sharing and standardization
among them and develop new facilities, which might be needed. The WHO reference
laboratory should be capable of a wide array of diagnostic capability and WHO can link
up with other sophisticated laboratories such as the Center for Disease Control.

Every national laboratory should have some well trained personnel. enough facilities,
equipment and basic microbiology. The state-of-the-art technology such as PCR is
important but not as important as basic microbiology. A mechanism should exist to
ensure Quality assurance so that people are confident of laboratory resuilts.

Once an infection has been identified. the standard public health measures must be
actively applied such as the identification of individuals. the quarantine, the sanitary
regulation, the sacrifice of infection sources in animals, the measures to heighten
precautions in individuals before vaccines and definitive treatment becomes available.

Passive surveillance: Passive surveillance is most useful to monitor long-term secular
trend but insensitive to track the epidemic activities. Most countries have a passive
surveillance system. The key components of a passive surveillance system include the
use of standardized case definition and a standardized reporting system. Passive
surveillance relies on physicians and health officials to report disease from the peripheral
and therefore very insensitive for predictability of epidemic activities. Constant
communications, reference and referral, political and economic support are all crucial
components of an active and passive surveillance systems.

Effective emergency response is a necessary complementary measure to prevent the

spread of infectious diseases. Good coordination between epidemiology. laboratory
diagnosis and people in the field doing control 1s ctiticul. Cffective control has ta be

disease-specific and the knowledge about the dynamics of transmission is essential. Further.
strong community involvement is needed for sustainability. There has to be a real-time
response and timely policy decisions. Therefore., laboratory capability must be credible
so that rapid decisions can be taken to respond to the problems in real-time rather than
wait until the epidemic spreads or peaks.

Empowering the community to be integrated in surveillance and control: Outreach is an
area where public health has often failed. Despite the availability of health education materials
for all kinds of diseases and health problems, people usually ignore them. Social scientists
and medical anthropologists who know how to communicate with the community should be
encouraged to play a greater role in developing health education messages. The use of oné




message for all recipients with diverse ethno-social backgrounds is unlikely to succeed. The
public must know their responsibility about disease transmission and disease prevention.
They cannot rely on the government to do everything. Governments must have an honest
assessment of what the epidemiologists have to say and must not hear only what the government
wants to hear.

An integrated community-based approach must be based on common ownership and relevant
policy decisions and must capitalize on updated technology and instruments available to
cope with epidemics and prevent disease. People must have some say in the programme and
set the priority. Government officials must not simply go and tell people how to do things.
Without community ownership there is no sustainability. Policy decisions have to support the
community-based approach.

Therefore, possible indicators for a fair redistribution of economic benefits for health securitv
based on disease prevention include:

(a) Agreements among nations (international, regional. bilateral) to create standards and
concerted surveillance of infections and toxins as well as effective emergency response.
including effective sharing of information, effective surveillance laboratory networks with
various degrees of sophistication.

(b) Collective short. medium. and long term plans with milestones and time line to implement
and monitor adherence to the agreements and standards among nations.

(c) Periodic forumswhere the results of the implementation and adherence to the agreements
and standards are discussed and plans modified.

(d) The magnitude and trend of resource allocation to develop an effective surveillance
system, emergency response and community empowerment to help control disease
outbreak and spread of toxic substances.

(e) The magnitude and trends of disease outbreaks and spread of toxic substances.

C. Lifective care (Treatment and rehabilitation):

When people get sick or become disabled. they must be able to access essential. cost effective and
Quality care, regardless of the ability or willingness to pay for it. In other words, people’s health and
their ability to function productively must not be a victim of market forces: and the universal
coverage of essential care must be ensured for all. Several lessons have been learnt from the recent
economic crisis in Asia. These lessons can be useful to prepare nations to deal with the opportunities
and threat of agreements negotiated through the World Trade Organization so that nations can
guard against the unwanted consequences on health.

Lessons learnt from the economic crisis

The effect of globalization on health has been affected by the corruption and poor governance in
the health system. There have been many non-productive investments and wasteful practices in the
health sector. Before the economic crisis in Asia, resources were invested in speculative markets.
Since the 1980s and well before the economic crisis, South-East Asia invested in many private
hospitals.
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In Thailand. for example, private hospital beds increased dramatically over the years. i.e..
from 8.066in 1982 to 21,297 in 1992 and 34,973 in 1996. The number of doctors in private
hospitals and the ratio of specialists increased, leading to a shortage in the public sector (Ministry
of Public Health; Bureau of health policy and Plan 1997). The culture of free enterprise, the
enlarged middle class, the inclusion of hospital insurance in salary packages, and tax incentives for
the private health care industry, provided strong inducements for investment in private hospitals,
advanced technology, migration of leading specialists from the public te the private sector at the
expense of the public sector (Chaudhary V. 1992). Increases in the import of new expensive drugs
and wastage due to treatment occurred in response to aggressive pharmaceutical industry promotion
and consumers’ demands for more expensive medicines and procedures (Ministry of Public Health,
Bureau of health policy and Plan 1997: Barnett A. et al. 1980).

Medical care costs provided as “welfare” to government civil servants and those employed
in medical enterprises increased sharply from 4.315 million bahts (US$ 108 million) to 16,500
million bahts (US$ 41 2 million) in 1995, a four-fold increase in seven years. Inadequate management.
monitoring and evaluation necessary for good governance and lack of regulation of the corporate
health care business sector have prevailed (Barraclough S. 1997).

Due to the crisis many direct health consequences such as an increase in suicides occurred
as well as other adverse health effects such as malnutrition, abandoned children, low birth weight
among the poor. mortality from acute respiratory tract infections and vaccine preventable diseases
including diphtheria. measles and hepatitis (Prida Tae-Arruk 2001 ; Choprapawon C. 2000.). These
adverse health effects were partly due to the lower rates of utilization of services especially by
those who had no prepaid insurance (Prida Tae-Arruk 2001). The poor were disproportionately
affected by adverse health consequences of the economic crisis. Ironically, such injustice was
apparent despite the fact that the public hospitals in the Ministry of Public Health received increased
budgets for their poor patients through the “Good Health at Low Cost™ programme (Prida Tae-
Arruk 2001).

Moreover, free health insurance received by poor people decreased from 19.7%in 1997 to
13.5% in1998 (Prida Tae-Arruk 2001), adding greater inequity in access to health care. The
government has recently developed a universal coverage scheme to enhance the social safety net
for effective access to treatment and rehabilitation.

The World Trade Organization (WTO) and health

The WTO was established in | 994 to facilitate negotiations leading to rules to liberalize international
trade through multilateral trade agreements. Since its inception, more than 140 nations have
joined the WTO. Indeed, countries have used the WTO to negotiate guidelines for a relationship
leading to economic growth via foreign investment and opportunities to export to larger markets.

There are three key multilateral agreements: the General Agreement on Tariffs & Trade
(GATT), the General Agreement on Trade in Services (GATS) and the Agreement on Trade-
Related Aspects of Intellectual Property Rights (TRIPS). The GATT can affect health by trade on
health products such as genetically modified foods. The GATS liberalizes markets in service industries

including health services and can promote consumers’ choices particularly those who have the 2
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ability to pay for the services. The TRIPS agreement is relevant to intellectual property rights on
drugs and medical equipment.

Therefore, these agreements can affect health in general as well as access to medicines and
services in particular. Nations must develop measures to monitor access to services and medicines
of people of different social classes as well as the barriers to medicines and services. Tools must be
developed to monitor the various interrelated markets. Nations need tools to measure the
performance of the finance market (various insurance schemes), the human resource market (human
resource mobility in the light of GATS implementation), optimal facility and equipment planning,
rational use of drugs and medical commodities, as well as the market for human resource training
and education.

Information generated from the analysis of the various markets must be collated, integrated,
and synthesized to guide the organization of optimal services as well as setting rules to pay providers
and facilities to promote equity in health for development. The most important measure is to
promote the “Robinhood Rules”, in redistribution of resources to increase social opportunities
and guard against the reversed Robinhood Rules, which channel public resources to support the
for-profit sector.

Indicators for a fair redistribution of economic growth for equity of access in health care
include:

(1) The availability and use of tecls to analyze various markets: financing, human resource.
facilities and equipment. commodities and pharmaceuticals, and education of human
resource for health.

(2) The presence of documents which analyze the relationship between the inter-related
markets: finance, human resource, facilities and equipment. drugs and commodities. as
well as professional education.

(3) The use of evidence-based analysis of inter-related markets for organizing service delivery
and setting rules for payment of providers and facilities both in the public and private
sectors.

(4) The magnitude and trend of resource allocation for improvement of registration and de-
registration of drugs and medical devices.

(S) The differential distribution of health care personnel and facilities between urban and
rural areas, between private and public sectors.

(6) The magnitude and trend of resource allocation for development, revision.
implementation, monitoring of evidence-based health care guidelines.

(7) The existence of a mechanism to monitor adherence of guidelines as well as the
effectiveness of guidelines.

(8) The differential coverage and access to health care services across individuals or household
quintiles ranked by their living standards based on individual income and household
consumption per capita.

(9) The progressivity of health care payments as measured by out-of-pocket payment for
health care services across individuals or household quintiles ranked by their living
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{ standards based on individual income and household consumption per capita (World
| Bank technical note # |6, accessed June 2003).

(10) The magnitude and trend of resources to address important neglected areas; human
resources; accountability; central government functioning; evidence for policy. This
would depend on an adequate understanding of the relationship between culture, illnesses
and care. (Kleinman, A. 1995).

(1'1) The “benefit incidence analysis™ for assessing the target efficiency of public subsidy.
across individuals or households ranked by their living standards based on household
consumption per capita (World Bank Technical Note # | Z, accessed June 2003).

(12) The probability of contacting health system when needed across individuals ranked by
their living standards (World Bank Technical Note # | 3, accessed June 2003)

(13) Mortality, morbidity, and disability rates across individuals ranked by their living standards.
(14) Periodic forums where the results of the above indicators can be discussed.

(1'S) Documents collated from the meeting between the Ministry of Finance and the Ministry
: of Health on potential threats from WTO agreements. such as regulations and
deregulation by the government on health services as well as public sector subsidies for
health services.

Strategies to ensure health security

Strategies at the national level

TR T

*  Uphold values of public health with focus on health security: Equity. social justice, self- ;3
sufficiency, and sustainability have been suggested as the key values for public health. _
and should be upheld (Berlinguer. Giovanni. 2000). The fundamental role of the i
government in the provision of health security should be revitalized. For example, in i
Thailand, tax incentives for use of expensive equipment and 25% taxation on essential
drugs should be dropped (Bennett S, Tangcharoensathien V. 1994). Guidelines and
options are available to guide a wider application of the concept of sustainable
development through involving more players in, for example. private sector contracts
for primary health care (Palmer N. 2000).

i
i

¢ Appropriate restructuring involving public health values, health security and new plavers.
Restructuring the health system requires involvement and commitment of all stakeholders
if appropriate technology is to be delivered to desirable targets. Thus, even though
effective medicines are available to treat AIDS, control of the disease will not be possible
without a robust infrastructure to bring the medicine to those in greatest need: the poor
and the underprivileged. The restructuring of health security systems by means of involving
both the public and private sectors has been tarnished by inadequate governance which
never considered impact in terms of adverse health impacts, but solely on cost containment
(Barraclough S. 1997; Palmer N. 2000; Learthiendumrong, | & Tangcharoensathien, V.
1999).
The key question is what kind of organizational change is optimal for a health system.

which can uphold the key public health values focusing on health security and is still
cost-effective and affordable by a country. Answering this question requires some hard
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decisions involving changes in the role of different government ministries, and changes
in the roles of both the public and private sectors. Such changes are paralleled by the
unsuccessful health system changes attempted in the USA during the first Clinton
administration (Brock. DW & Daniels. N. [994); and the new National Health Service
plan now being attempted in England. (The NHS Plan, http://www.doh.gov.uk/nhsplan)
One of the keys to effective organizational reform is to create a platform for evidence-
based discussions among the main stakeholders. This may result in some degree of
wider ownership of the reform agenda and a system of compensations or allowances to
reward good performance (Israr SM, et 2/ 2000).

Focus on evidence-based decisions. Several tools and methods are available for knowledge
management Lo aid movement towards better decisions. These tools and methods are
needed for estimating demand for health resources based on needs to ensure health
security (Abel-Smith B. 1986; Mach EP & Abel-Smith B. 1983). Instruments that are
capable of estimating needs, resources, utilization, costs and outcomes of care are
essential if the full impact of decisions is to be understood. and public values for heaith
security maintained. Research focusing beyond epidemiology and onto health security
svstems is needed when financing, incentives for providers, incentives for facilities,
acquisition of technology. and the production of human resources are ail integral parts
of the decision process. Efforts are needed by countries to explore. collate. use and
refine these tools and instruments to guide decisions. such as questions about the feasibility
of national health insurance purchase cooperatives to foster equity, efficiency and quality
of actions towards health security.

Empower the intended beneficiaries to participate in evidence-based policy decisions.
Social policies that focus on human development must be the main aim of the public
sector, i.e., investment in human capital. To enhance equity. any human development
policy should set as a target increasing the social opportunities of all members of society
in their access to education, health security, and natural resources. According to Amartya
Sen, re-vitalized intended beneficiaries with sufficient opportunities for access to social
opportunities will not be content with reliance on welfare but would rather produce
Quality activities that can compete in any market or can bring in resources (Sen A. 1993;
Sen A. 1999). Such users of services will have more freedom to choose and can make
more informed decisions. which. in turn, can strengthen the market. Stronger members
of the society will increase the efficiency of the market through more freedom of choice.
Investing in human capital must involve cooperation of the social, economic and
environmental sectors (Woodward A, Hales S, Litidamu N, Phillips D, Martin |. 2000).
Improved social opportunities for the voices of the poor to be heard through democratic
means are essential to deal with the unwanted consequences of economic or environmental
crises, which disproportionately and unfairly affect the poor. Enhanced democracy will
make the voice of the poor loud and clear. and it is likely that demands for appropriate
“salfety nets” and greater fairness in the society will result (Woodward A, Kawachi I.
2000).

A key to success in implementing these strategies and actions lies in a nation’s capacities
- which include epidemiology, public health focusing on health security — to manage
knowledge for good governance. Each country may need to review the kind of expertise,
information and management system required for knowledge generation and management
to achieve good governance. Good governance is needed for both the health system
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and the health research system through building strong interactions between the two.
Income per capita alone does not ensure health security of the people in a country
despite demonstrated relationships between health and economic growth. Some poor
countries appear to do things right and have better health at a low GNP than others that
do not. This is not to deny the fact that the biggest killer in the developing world
remains poverty. It is rather a challenge for nations to make plans using long term goals,
intermediate goals and step-by-step measures. Appropriate infrastructure and information
system will have to be inputs to logical decisions. The infrastructure and information
system will have to focus on development of capacities for knowledge management to
facilitate decision-making based on good governance through a check and balance
mechanism participated by key stakeholders in a society.

RO TR oAUl Ol UL

Globalization has moved the world from an era of national concerns to an era of global health.
There is an increasing international transfer of health risk such as pollution and epidemics which
increasingly threaten the health of countries. Nations are increasingly losing power and capacity to
ensure their policies are securing the health of their people.

International development agencies and enterprises need to define clear moral authority and
values on the acceptable norms and standards of accountability and compliance. fair cenflict resolution
as well as negotiated dispute resolution. These should be based on a “level playing field” rather
than unilaterally imposed by sanctions. New global health contexts, architecture, rules and regulations
are needed to define new ways of cooperation and setting priorities to balance the positive and
adverse interactions between economic growth and disease, and between heaith and wealth.

*

One moral aspect is a concern for eQuity. Efforts must be made to enable countries to
participate in the opportunities for economic growth but through knowledge management
for goed governance. Price and profit control might not work as expected if not focused
on economic evaluation and good governance (Bloor K, Freemantle N. 1996). Health
must be considered a global public good particularly if a concern for equity is to be
honoured. The World Health Organization has been exploring ways to partner with the
private sector to enhance better equity and security in health {Buse K. Walt G. 2000a;
Buse K. Walt G. 2000b).

Basically, the world is looking for new rules and new platforms for collective action and
these cannot emerge from nation states. We need global rules for global governance.
The new global rules have to go beyond being concerned solely with economic
phenomenon (i.e.. growth) but have to link with cultural and political processes. which
shape the ways people and nations live their daily lives. The use of new electronic media
in addition to other means can serve as a platform to transfer information and to engage
the attention of stakeholders. Trying to find and to work with a set of rules that satisfies
all stakeholders and produce a global agreement is_a challenge. But, transparency,
accountability and consistency in managing knowledge to make balanced decisions
respecting a concern for equity and health security will be fundamental to recast and
sustain an effective global health governance infrastructure. The key requirement is for
nations and stakeholders to find effective ways of working together. in alliance with
public and private, north and south, so that the world can rise to the challenges of health
security mankind is facing. Nations and stakeholders must demonstrate their achievements
and overcome differences, mistrust, skepticism, and fragmented development efforts.
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Chitr Sitthi-Amom

Outline

This chapter outlines the importance of information in the planning,
monitoring, and evaluation of health problems, their determinants.
intervention options, and evaluation of health intervention in a
community. It argues for at least five objectives of the health actions.
which determine what types of information are needed. A general
framework for information and community diagnosis is given which
includes defining the community, agreeing on the indicators. deter-
mining the sources and methods of obtaining the information, and
using the inforimation to predict the current situation as well as future
trends. Each of the sources or methods used for information gathering
{routine reports, surveillance, survey and special studies, rapid survey,
contact tracing, and vital registration and census) has inherent
strengths and weaknesses. Therefore a combination of approaches for
collecting information for community diagnosis is necessary. Despite
the availability of several approaches to developing an information
system, some technological limitations for a community diagnosis
exist and are also discussed. Finally, a comparison is made between
information systems in developed and developing countries, which
partly reflect the different emphasis in the operation of health-care

systems as well as differences in available resources for community
diagnosis.

Introduction

il
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nformation is the basis for planning for a rational allocation of
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=~ Information systems and community
diagnosis in developing countries
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operational definition, training and motivating the enumerators, and
interaction with stakeholders to standardize interpretations.

The definition of a community can have many interpretations such
as a neighbourhood or a collection of people in similar geographical
circumstances. A community also refers to a group of people who
share the same stakes and commion interests such as trade unions,
those who are mobilized around a given activity, or the users of health
services. Some have even expanded the definition of a community to
include those employed in a workplace, the population of a nation, or
a civil society. In this chapter, a community can encompass several
interpretations such as a village. subdistrict, district, province, or
.nation. A fundamental requirement of an information system is to
enhance the ability of decision-makers to emplov evidence-bused
actions and enhance their roles in solving problems of a community
however defined. A community is not a static entity; therefore any
meaningful information svstem for the diagnosis of community
problems requires a dynamic interaction between the members of the
community and the managers of information systems. It is important
to make the best use of updated information and interpret infor-
mation into meaningful strategic options that reflect the reality of
health and health-care systems in a given community or society. Any
information produced should then be fed back to the community to
enhance their future involvement. This feedback can then be the
driving force in linking information to actions because the community
will press for the kind of information they can use.

Public health policy-makers and health-care managers need timely,
useful, and balanced informatian (quantifiable and intangible) for the
diagnosis of health needs, thelr determinants, and trends to achieve
effective planning and monitoring of health-care interventions. New
challenges to public health have highlighted the importance ol
community involvement in defining problems and in coping swith
them. These challenges include globalization and its impacts an
environment, the relationship between trade and health, emerging
diseases, the market orientation of health-care svstem. and changes in
behaviour and lifestvies. There are several wavs to obrain health
information for the diagnosis of communities including routine
health facilitv reporting, screening, surveillance, special large-scale
survevs, rapid survevs, contact tracing, and census. These methods
vary depending on the objectives, investment. and utilines available.

The objectives of public health actions

An overall objective of community diagnosis is to estimate the
magnitude of the health problems and their determinants as well as to



analvse wends and changing paradigms of these problems and
determinanra. Because the community consists of heterogeneous
sroups. the overall abjective neads to be expanded to include many
value-laden issues such as health needs and determinants, equity,
responsiveness to expectation, efficiency, protection of individuals,
and fairness. The results of community diagnosis can then be used as
evidence for discussion among the stakeholders in the community,
balancing the values of the various stakeholders in setting priorities
and making decisions for resource allocation acceptable to the
community. The priorities and decisions for control should take into
account not only the current status of health but also the impact that
controls may have on health of the future generation.

The priorities and decisions for control depend not only on the
indicators used for the diagnosis but also on the expressed or
unexpressed values of a health system. Recently, the World Health
Organization (WHO) suggested some possible value-laden objectives
of a health system. Indicators for these value-laden objectives are being
develaped for better measurements of how well a health system has
achieved its objectives. The possible value-laden objectives of a health
system inchide (a) improving average health status and reducing the
burden of illnesses, (b) reducing health inequities, (<) responding to
the legitimate expectations of individuals, {d) improving the efficiency
of health svstem, and (e) protecting individuals and enhancing
fairness {WFLO 2000q).

improving average health status and reducing
the burden of illnesses

Improving average health status and reducing the burden of illnesses
as measured by life expectancy, death rates by age groups, disease or
morbidity rates, and the measurement of the burden of illness
combining mortality and morbidity are important functions of public
health professionals. Indicators for the measurement of risk factors to
explain morrality and morbidity have also been developed.

There are changes occurring in the burden of illnesses resulting
from population growth both in developing and developed countries.
In addition, demographic and epidemiological transitions can influ-
ence trends of ill health in a nation or community. Lifestyle changes
are associated with illnesses such as cardiovascular diseases and the
epidemics of HIV intection and tobacco use. Owing to globalization,
there are many things in the future that will change health and the
burden of illnesses in a community. The current decline in communi-
cable disease mortality in many areas of the world may reverse due to
drug resistance and new pathogens. Therefore, the mortalitv and
morbidity rates trom various diseases will be the backbone of

information needed for health planning.

Reducing health ineguities

Equire is particularly important it planning involves allocation of
resouryes for health from the governnien: budgat that comes mainly
rom taation. The agencies implementing the plans can be the
govermment or non-governmental organizations supported by the
government. [n contrast, the private health svstem does have more
responsibility to satistv individuals who pay for their services. rather
than the responsibility for reducing inequities. Therefore, the

reduction of health equities as an indicator dees 1op apply 1.
private as much as to the government svsten. 0y
Health inequalitv s linked to the agenda of poierty ang s
deprivation. The WHO has developed a set of measures g ht&}é
inequalities including social, household. and individual differenqs:
health. For example, male life expectancy ditters greatly
various regions of the United States. Health inequalities differbm,_l
various regions of the world with different stages of human dmb&
ment as exemplified by the health status in Mexico compared With!hﬁ
of the United States and Japan. The distribution of life eXPectangyy
birth estimated from large numbers of small area studies ShOWEd(E;?"
life expectancy is most equally distributed in Japan. In both Mexig
and the United States, the distribution of life expectancy berweenam,’
was wider, indicating more inequity between population 8roups, Thy
inequity is particularly significant for men (WHO 2000q) Meas'u'ﬁé!
inequalities gives health a central theme in the development ag@nd:j
In terms of investment in research, there is also a 10/90 disequm}j
rium between global health expenditures for research and the burgyg
of illness (Commission on Health Research for Development 19,
This report found that less than 10 per cent of global health reseﬁrd;
funds were spent on 90 per cent of health problems in developiy
countries. Thus, information on these parameters will be needed i

plan a more balanced allocation of resources according to need.-
Responding to the legitimate expectations of ..
individuals :

The legitimate expectations of individuals reflect an attempt to {18
their right to health services because they are citizens ofa countryl/aéa
community. Legitimate expectations do not include expectaro?
based on self-interest at the expense of the public. Examplesﬂ‘g
legitimate expectations include the provision of emergency serit
and services with high public health values such as immuniu'tiq:f
preventive and promotive services, and the treatment of infecits
diseases. E

One measure of the response to the legitimate expectatio@sf
individuals is satisfaction with services. Satisfaction has mullf'?_zi
dimensions including access, cost, and quality of care. There¥]
significant difference in the satisfaction with health systems bei"ff‘?:
countries. Satisfaction with health services in the comnwnit)'@.nd"f
be compared within regions in countries and between the pubht?ﬁ

=

private sectors. :
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Improving the efficiency of health system
locatior ®

The efficiency of a health system depends on the al
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resources to services with high public health values (
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There are variations in health-care expenditures with respect to the
srass domestic product of countries. Thailand spends more on health
25 @ percentage of gross domestic product than Malaysia but has a
jower life expectancy and higher infant mortality than Malaysia.
Theoretically. the private sector can enhance the efficiency of health
care through the provision of good services at a competitive price.
However, it is not known whether the changing proportion of the

private sector correlates with efficiency (Newbrander 1997) because

the
of pr !
planning health care has to involve centralized efforts to monitor
rvice standards and to protect the public. Information is needed to

public sectors of countries have monitored the pricing and quality
ivate services with differing levels of rigour. Some information for

se
monitor financing, provide services at public and private facilities, and
to enable the public to make appropriate choices.

Protecting individuals and enhancing fairness

Protecting individuals and enhancing fairness are two important goals
of health. Citizens of a country have a right to a certain level of health
regardless of whether they are rich or poor. Rights to health
promotion services, disease prevention such as immunization, treat-
ment of emergencies, and acute infections are sonie examples.
Governments can involve the stakeholders to determine the level of
health all citizens will have within the constraints of limited resources.

Each of the objectives can serve to indicate directions for the
development of variables to measure the current health situation as
well as to assess changes with time. A good variable has to be reliable,
valid, sensitive to change, and credible to the stakeholders.

Although fulfilment of many of these objectives would lead to
similar decisions, this may not be true for all cases. For example,
coping with inequity by focusing on the health of the underprivileged
groups to enhance social justice will require different decisions than
improving the average health status of both the élites and the
underprivileged groups of the society.

Without clear objectives of the health system, the demand for good
information missing in the information system can be used as an
Excuse not to plan a programmie. One important argument for not
using information for planning is that information is not accurate and
basing a decision on incomplete information can do more harm than
gODfi- Therefore, a clear objective will identify the minimum infor-
m:mlon needed to make decisions. A clear objective will help focus on
the improvement of an information system to enhance its utility to
m'ee't the objective. A balance can then be struck to see whether a
minimum level of useful information exists for the decision. In the

Case i A c . .. ..
of inadequate information. efforts to collect additional infor-

Mation throy

o gh a rapid survey or focus group discussions can fill an

gap in planning.

:°mp0nents of informatien systems
Of planning health care
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OF components ot health care which will need svstematic

- on for plamning include information about ra) health
tons 5 R I . - . .
Needs ipe) nd needs, (b the availabilin: of resources to deal with those

2dsinc ’

ding the various approaches to organizing and financing of

there
SOurc \ _ L .
and co, €5, fej the organization and capacity to take those resources
ver ; . ; . -
efficac, tthem into services f that is, the performance of the system:

Vs effectivenacs  aff o . .. .
» HHectveness, efficiency, quality, and decision analvsis), (d)

variation of use. and practice with their implication on equiny to access
and coverage., {e) the impact on health outcome, and (f) the
consequences of health-care financing on politics, the economy, and
society as well as on the welfare of the entire population.

The users and contributors of information for health planning can
be policv analysts, health-care providers, epidemiologists, social
scientists, and economists, among others. The gatherers and users ot
health information are often different people at different levels of the
health-care svstem. For policy decisions, palicy analysts will need
information to facilitate policy recommendations. Those who provide
health services and have the task of being accountable for the services
they provide should also be involved in the development of an
information system. The general areas outlined above differ among
developed and developing countries, not with respect to the problems
themselves but rather to the emphasis given to each of them.

The measurement of needs

With respect to the measurement of needs, it is important to
understand current needs, trends, and types of services needed
(promotive, preventive, curative, and rehabilitative), including both
objective and subjective needs. The differentiation between need,

demand, and utilization is also crucial (Box 1).

Health care need

« Current needs:
real need versus want
effective demand
use
prioritization

Trends, for example in AIDS and related conditions, ageing.
trade

« Types: p"romotive. preventive, treatment, rehabilitation

- Validity and objectives of data sources

Real needs are those that require appropriate fulfilment and they
may be both felt or unfelt. Demand is generated by felt need, and needs
and demands require effective provisions. Effective provisions rep-
resent the capacity of the health systems to satisfy the real needs within
the technological and other resources of the society. Use is not the
same as effective provision although it is easier to measure. This is
fundamental to the author’s approach to the problem. Utilization
reflects the perception of health need, individual reaction to symp-
roms of ill health, resources that the individual must invest to acquire
the service, ability of the facilities to provide the service, and benefits
that the providers of service expect to generate. It does not tell us what
volume of service is optimal. It is important to know what volume of
health services should be consumed. not just how thev are actuallv
consumed, to decide upon the likely benefit of a particular investment.
Without appropriate data. decision-makers might focus on ineffective
provisions without meeting needs. A needs-based svstem is difficult to
establish but is essential to allow people to be more responsible fou
what they do in terms of their own health.

Current needs only represent part of the picture in planning of
health services, The health svstem has to be more aggressivelv involved
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in the trends of diseases such as HIV infection and AIDS, with the
emphasis on finding more effective means of delivering educational
and other preventive programmes which highlight high-risk activities
With rhe new industrialized trends of developing countries, occu-
pational diseases will be increasingly important. The current trend of
pepulation demographics may require a greater emphasis on the
needs of the elderly who may claim a greater share of the funds
provided by the various health-care schemes.

In the analysis of the types of effective provision, it is necessarv to
understand the need to establish a balance between preventive and
promotive strategies versus treatment and rehabilitation.

Itis important to develop an information system in both developed
and developing countries to measure incidence and prevalence of
objective and subjective needs as well as the use of specific types of
health services to fulfil those needs.

Fulfilment of non-health needs can also lead to health improve-
ment. For example, the role of women in determining the health and
life prospects of their children is crucial. It is therefore important to
find ways to assure women's health through nutrition, education,
gender equality, and health practices. How can social and other
non-health interventions interrupt the vicious circle of poverty,
health, and the lack of social development? This area will remain
important for future research.

Information about the organization and
financing of a health service

The organizational arrangements for health-care financing and
delivery are also important components of an information svstem to

ensure universal coverage and equity of access.

The organization
Ideally, the structure that should be involved in a health service system
are the public health facilities, the private sector, other communities,
the workplace, and families and individuals. Major activity is currently
occurring in the public sector, particularly the ministries of public
health. Information about other components of a health svstem must
also be sought. So-called ‘unqualified’ personnel or ‘minimally trained
community-based health-care workers™ for workplace communities,
family support, and self-care, can be trained to become resources for
health-care currently provided by higher level professionals (Box 2).

Appropriate personnel requirement is also an important issue. [t is
tmportant to identify the appropriate proportion, tvpe, qualifications,
and distribution of personnel required to support the health-care
financing schemes. How much should currently ‘unqualified” person-
nel be trained to support the system? What is the role of informal care
and self-care?

Privatization will not facilitate universal access to health care. It
will, however, affect the financing and pavment svstem. More active
work and more cross-cultural comparisons are needed in this respect.
particularly yhere more privatization is developing in manv countries,
including those in Eastern Europe. Information will be needed 1o
monitor the extent to which these trends can alter the basic
relationship between patients and health-care professionals resulting
in an impact on health and the qualit of services as well as on the

livelihood of people.

The structure and the organization of
health system

o Stuctures

public ministries of public health, locai ¢

e et Hfices -
private sector

Work‘D‘laC’f'

home

+ Population being served
based on workplace
based on residence
cther

Finally, although some resources are needed for mounting and
co-ordinating an information system, it is imporant that the
proportion of resources allocated to co-ordination not be so substar:
tial as to jeopardize other activities. However, the information baset
do such analyses may not exist and therefore may need to-he
constructed. '

Information on financing

The framework for analysis of the financing of health servl'cé[!%
depicted in Box 3 5
The factors affecting the various sources of health-care financing
mechanisms vary between countries. In this complex situation, itls
important to resolve questions over who pays, who receives paymesh

Financing of health systems

P

« Who pays!
insurance scheme
employers
zovernment {welfare)
« Pay for how much?
total
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chat is being paid for, who eventually benents, and how to ensure
paring and pooling of the risk of il health to attain a certain degree o
.quin',

{n order to monitor and determine the appropriate emphasis of the
srogrammie, the total amount of pavment under the various health-
.ureh financing schemes, its trends, the relative proportions of the
.arious schemes, and the percentage of gross national product used for
ach scheme need to be assessed.

The relative contribution of the various health-care financing
chemes for preventive, promotive, curative, and rehabilitative care is
s important to guide the setting and monitoring of the appropriate
yroportion of these various services. Related to these issues is the
elative contribution of health-care financing schemes to the various
evels of services: primary health care, primary medical care, secondary
pedical care, and tertiary medical care.

The basis for payment under the health-care inancing schemes will
se important for determining the rate and the appropriateness of

stilization of services.

The alternative models

Each of the alternative models has their strengths and wealnesses.
Each of them may be considered appropriate for meeting the needs of
health services, depending on the situation. However, there are some
common targets of all models of financing. These are equity,
efficiency, stability, sustainability, administrative feasibility, health
impact, as well as impacts on the socio-economic and political systems
of a society. As there are numerous wavs of organizing resources,
alternative models have tc be developed, tested, and compared.

Resource allocation and utilization of services

Inallocating resources, it is important to define practice variations and
use variations (including issues of acquisition, diffusion, use, and
control of access to health technology). Practice variations result from
the decisions of providers while use variations are the consequences of
consumer behaviour {Box 4).

Variations af service provision can depend on which scheme is
used to pay health-care providers (for example, fee-for-service scheme
or capitation). The rate of certain procedures might be inappropri-
dtely increased if the fee-for-service scheme is adapted to the point that

Box 4 Resource allocation and use

the financing svstem cannot be sustained because of a greater
emphasis on treatment than prevention. In Australia, for example, the
rates of obstetric intervention in private patients have been higher
than for non-private patients (Roberts o1 al. 20001, The visws of
specialists ditter on whether or not to perform cancer genetic testing
and caryv out prophylactic hvsterectomies when patients prove
positive { Matloff er al. 2000). It coverage reters to the degree to which
effective provision is given to those who have real need, it is not alwavs
true that more services lead to more coverage. Conversely, hospitals
may avoid providing standard services if thev are costly, or may not
join the health-care financing schemes programme 1if a capitation
scheme is in place. If the hospitals fail to provide high-cost but ajready
proven efficacious and standard care because the services are too
expensive, certain ethical issues may arise. A good information system
should be able to identify these issues.

On the one hand, people who are covered by private health-care
financing schemes might overutilize health resources because they
perceive that it is their right to obtain services. On the other hand,
people might underutilize services under certain health-care financing
schemes because they may perceive that they are receiving inferior
care.

Services that are overutilized might lead to inequitable access to
services of other low-income groups. If coverage refers to the degree to
which effective provisions are given to those who have real needs for
services, it is not always true that more services lead to more coverage.
i An information system has to associate appropriate population
denominators with the numerators, particularly where the people in a
catchment area can use many different financing schemes for the same
health condition. In this general area, the topics of national relevance
are those of access, equity, and coverage as they relate to factors
including income, age, sex, and occupation.

Health system performance

Measures of health svstent performance are becoming increasingly
important as the financial demands of heaith care have put increasing
pressures on national economies (Box 5). Although some of the most
exciting work is taking place in developed countries, much is
happening in developing countries as well. The fleld of epidemiology
has made a great contribution to public health and health-care
research. Epidemiology, political mapping, decision analysis, health
system economics, and evidence-based practice have helped revo-
lutionize the practices of medicine and public health. Epidemiology.
however, supplements but does not replace basic sciences. The major
problem for measuring health system performance is the availability
of data. Information systems therefore need to be strengthened to be
able to track the performance of public health interventions.

Health system performance

o N

« Efficacy

7

« Clinical decision analysis

+ Outcome and epidemiology of medical care



410

5 INFORMATION SYSTEMS AND SOURCES OF INTELLIGENCE

[t is not only the expensive technology of public health and clinical
medicine that is subjected to the analysis of health svstem pertorm-
ance, but the verv inexpensive and moderately priced everydav
practices also need to be evaluated. Information svstems are needed to
track preventive activity such as immunization programmes, screen-
ing for chronic diseases, availability of early treatments, and risk factor
counselling.

Decision-makers and health providers must have the skill to
evaluate their own decisions and practices, and to be more account-
able in their decisions. The design of a good information system
should empower these practitioners to ask questions about public
health interventions. Such an empowerment should lead not only to
heightened expectation and demand for quality and accessibility at
reasonable cost, but also create an environment in which the
information system for public health decisions has reason to grow. A
more systematic approach to information systems is needed. Infor-
mation and technology gaps between developed and developing
countries in this area need to be narrowed. Only then can the strategies
to define an optimal health care for all be achieved.

It is important to make providers accountable for their services.
This requires information support. Information should not be an
exercise that can only be performed in university faculties. The task of
the specialists in information systems is to make the methods as
accessible as possible. The emphasis in much of information system
research in the decade ahead will shift from a traditional study of
inputs {for example, personnel, facilities, procedures, appliagces,
drugs, and so on) to the evaluation of health-care output and
performances.

Information on health outcomes

Qutcomes of care are usually measured using mortality and morbidity
rates. While these are important indicators, they do not take into
account the impact of illnesses and death on the individuals and their
families as well as on the economic and social well being of the society.
The death of a child in a family might have very different consequences
from the death of the mother; in many societies, such as those in
Africa, the death of a mother might lead to the death of other children
and disintegration of the whole family. Deaths of young adults have
more impact on the production of the society than deaths of the
incapacitated elderly. Therefore the definition of outcome of care
needs to take into consideration the lifetime consequences of illnesses,
impact of illnesses and death on other family members, the well being
of society, and productivity (Box 6).

Defining outcomes of care
An exciting feature of health-care analvsis is the ability to access
information to measure outcome, for example measures of functional

Health outcomes

health status and well being. This field has previously .,
7 01 reca

A : o S hatitmﬁ
have certain phvsical limirations. Functional health stagyg 1S Comys;
o

enough attention. More people are doing research yn

and the studv of it can provide important information, More fec, -

Sty
sy
N Iomi
measure these not only in individuals but also in COMMunitieg”

on quantitative measures of well being, including the quality.,
life vear, is needed. It is hoped that methods will be deve

T

Health status measurement

Far more attention needs to be spent than previously o health‘-%'f
measurements including (a) the aggregation of various heahh"ing
cators into single indices, (b) deriving the utilities and preferehcﬁh
various health states, (c) the measure of possible health States g2
the various health conditions, _(d) the measure of health statﬂ,ﬁ
children and the elderly (most of the current measures ofhealth'st.zr{{
apply to adults), and (e) evaluation of clinical treatments and chﬁng},f
in health-care delivery. e

Information of development policies affecting
health
A public health system is very ditferent from a health-care systeﬁﬁﬂz
public health system needs to provide information on developmey:
policies that can affect health. These include policies on the macih:

economy, agriculture, energy, and housing (Box 7).

Development policies affecting health - =

« Macroeconomic

Planning a public health system requires information 04 };

: He

ecology and environment, schoals, workforce, social care, hO”{m‘?c
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performance and integration of various levels of health G,
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and alternative energy sources in addition to information abou
described above. Public expenditures and subsidie

essential drugs, employment programmes for the poor,
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s and eSS
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biodiversity and thereby promote emerging disease
strains of micro-organisms. Agricultural development

borne diseases. An information svstem to monitor Wwo

To promote safe energy, information is needed on
energy ifor example, the effect oi hvdropower on deforest

health), consumption of energy for cooking, household use u ol
and pollution standards by industries, and pricing policy ¢ e 3
use of safe energy. Information on housing policy can cover © o:‘i
such as health problems in slums and government housing =7 4




ice buildings, availability of public services, cost of rent

to cost of tood. and hvgiene standards.

general framework for community
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1ing the community

st task to define health and disease burden in a given
unity is to define the target community. This can be a country,
1ce, ciistrict, or state, but might be a more defined geographical
, such as an urban inner city, or a socially defined group, such as
communities, women in the reproductive age range, pregnant
-rs, infants, young adults, or the elderly. The target population
d be broad enough to cover all subgroups relevant for the
ment of health situations outlined by the objectives such as
+of access to care. If the target population is not well defined at
utset, there could be a tendency for the subgroups from whom
ire easily obtained to be over-represented. For example, disease
-ns from hospital data under-represent those who have limited
to hospitals.

Ith indicators

Jefinition of indicators is a pre-requisite for the development of
fective information system in community diagnosis. Indicators
to reflect the kind of decisions which will be needed to estimate
urden of iliness and the strategies for control.

tive and negative health

ly, health indicators should reflect both the positive and negative
=ts of health status. The new definition of health by the WHO
ides the physical, mental, social, and spiritual aspects of health.
yattempts have been made to develop measures of quality of life
proxy of positive health (e.g. the WHO quality of life instrument
»nymous 1995)). Positive health measures have not been widely
mn _de\'eloping countries partly due to cultural influence on the
Ctations of people. Poor people in developing countries are more
¥to accept the limitation and be satisfied with poorer health than

“counterparts in wealthier countries.
*00d health tends to be unnaticed until obvious symptoms from
ases have occurred. The concept of the ‘burden of risk’ can be
;ig;ttt}(]);h:oattention of public healtl‘l ofﬁcers if thereisa mthod to
E&Ension il;rﬁe of pres‘:fmptom'atlc illness. Thus screening for
Sbility of mo;;;v.cssennal pubhc_ health topl because of ‘the
. SC’l’Eenino iy Cllng, the course of hypertension F\nd ‘prevel.m.ng
effective in?er\rr iseases can bea p[art ofcolmr'numry dragnoa% ifa
ase once idem.ftlirgm)r] is ;lva%lable for modifving the course of the
1 Mmost dor thed at screenin )
‘dpanvoriz;‘il&?gﬂgv countries, health into_rmation systems are
tive eage of theiro“ards ?Egatl\'e aspects o'f health becau»se of the
“care systen, \\'hlzealsm'cnw;m‘ Pgople will tieek help‘tro‘m the
pressed i teenm, ;\rtle\l F’eLOIT‘lC‘lUA The main hen].tlj mdlcatgrs
Slsuch a5 infant mo ’L;_U(' c age—adwuste.d or ageispecmc mortfxlm'
terna) ———— rl)a 1;\ rates, mor.talm' tor %‘h}ldren under 3, 01
Clarcy o birt/hA MZSA,,III‘Zeas&spec_lﬁc ITlOl'bldlt}" rates, and life
tories g impaq;m;ln.s' gcause diseases have different natural
» Otherindicators have been developed. Examples

a
-

nl.' i

include potential vears of life lost, qualitv-udiusted lite vears gained.
disabilitv-adjusted life vears, healthy life vears lost. and disabilities and
qualitv of life index {Murray and Lopez 1996: Hyvder and Marrow
1998), Debate has continued over the assumptions that these
measures make. such as the relative values of time lived at different
ages and the application of discounting rates over tume. Many
maintain that the implications of age weighting and discounting are
unacceptable. Those who disagree with allotting relative values to time
find it difficult to trade healthy years by giving less weight to future
generations in favour of the present generation. Those who agree with
age weighting and discounting feel that such methods of weighting
and discounting are consistent with the necessary allocation of
resources, for reasons of cost-effectiveness, and with avoidance of
giving less value to childhood death. In view of this debate, it is
important for developing countries to focus on the development of
information that can measure mortality and morbidity rates with
some degree of certainty. These standard indicators can later be
transformed to calculate other newer indicators after agreement has
been reached over the various methods.

Sources of information and the methods that
can be used for community diagnosis

Information for community diagnosis can come from many sources
(Box 8). Examples include routine reporting from health facilities,
survéillance, screening, special surveys, contact tracing, vital regis-
tration, and a combination of several methods including using
qualitative information to define variables and continued surveys of
the nature and extent of the problems once the variables are defined.

The details of these approaches are addressed in the next section.

- Sources of information and methods for
community diagnosis

’

« Routine reporting from health facilities
. Surveillance including active, passive, and sentinel surveillance
» Screening

. Special surveys
« Contact tracing

» A combination of several methods

Trend analysis

Information can be gathered and analvsed for changes over time.
Trends in the health status of a nation and a communitv involve
demographic transition, urbanization. education expansion. changing
status of women, economic transformation, politics. rechnological
innovation, and global integration including the international transfer
of risk (for example, pollution and global epidemics), trade lib-
eralization, and shared learning leading to accelerated development



and interdependencies. Assessing trends can be done in terms of
health situations, burden of illnesses, and risk behaviours + U'ngchusak
et al. 1996; Kitsiripornchat er al. 1998 Mills er al. 19981, and can be
used to assess the effectiveness of an intervention  Muller er 0/ 19951

Characteristics of community diagnosis

The basis of community diagnosis is to learn whether the community
has achieved the objectives proposed by the policy and programmes in
use. There are several desirable characteristics for community
diagnosis:

« ability to address important problems amenable to practical control

« ability to identify most of the target health events

« adequacy in reflecting changes in distribution of events over time,
place, and person

» having a clearly defined population, data collection, data flow,
analysis, interpretation, and feedback

+ orientation towards appropriate action

being participatorv, uncomplicated, sensitive, timely, and

inexpensive.

Sources of information and methods for
community diagnosis
Routine reporting system

In developing countries, death registrations are incomplete and
diseasc notification is unreliable. The information most readily
available is from health facilities such as clinics and hospitals. The
number or proportions of patients who seek care are commonly
presented to indicate the burden of illness. This method has particular
appeal because of its simplicity and low cost. Routine reporting from
hospitals and health facilities can give useful information on the health
status and burden of illness of a target catchment area to plan and
monitor health services if survey information is not available or gives
incomplete information. For example, the burden of illnesses and
priority ranking of disease in Ghana has been based mainly on the
routine information obtained from hospital facilities (Ghana Health
Assessment Project Team 1981).

Information from routine reporting of the HIV seroprevalence
among heroin users derived from different regions of a country can
shed light on the rate of HIV infection at an early stage of infection
(Table 1).

Table 1 Provinces with HIV seropositive drug users classified by region (Thanyarak Hospital: December 1987 to December 1988)

Number of provinces with HIV+ addicts and total number of HIV+ addicts per region

Central region

Oct—Dec 1987 8 1
Jan—Mar 1988 15 8
Jul-Sep 1988 23 11
Ccr-Dec 1988 25 13

HIV+ cases (n) 603 103

Northern region

SOURCES OF INTELLIGENCE

Information from the routine report of a ka t'acility {Ot,‘“
treanment of drug-dependent patients of Thanvarak Haospiyy {_‘ !
land} indicated that the spread of HIV scroprevaience amg,,
users occurred first in the central region of Thajland in.ctl’u:‘%
Bangkok, tollowed by the north, the south, and the northeast -+
Routine reporting from health facilities has frequently beep .,
identify disease trends for health problems assaciated g,
matization such as drug dependence and HIV/3IDS a5 Shovm-:
Fig. 1. o

When the information obtained from male addicts in one gz

(that is, among new cases, revisited cases, and non-heroin addids')“;
analysed, the seroprevalence among the new cases showed a deg;
trend (Fig. 2). Conversely, the seroprevalence rotes among Lhé_d{:
cases and the non-heroin addicts (not injecting) were stable Ty
trends suggested a possible change in the behaviour of the new'caﬁ;
heroin injectors, which may have been due to a successful Campajgﬁb;
the authorities. i

Similarly, the routine reporting of the hill tribes people seégr;s‘
treatment for drug dependence at the key Northern Drug Dependery
Treatment Center (Thailand) showed a constant increase in ug
proportion of heroin users among this traditional people who us@d:&
smoke opium over the years as shown in Fig. 3. There was a'ri?ir‘é
trend of the percentage of injecting drug users among the Id
tribespeople, indicating a shift in drug use pattern from oﬁﬁ
smoking to heroin use first by smoking and later via injection. Ti
higher percentage of injecting drug users compared with the percgn:é
age of heroin users since 1992 suggested that the hill tribespeoplefald
injected other drugs. 4

The increase in the percentage of heroin users seeking treatmed
has corresponded with an increase in HIV-positive prevalence andeg
the hill tribe population up to 1994 as shown in Table 2. Despite
limitations discussed below, routine reporting can generate useld
information for planning if analysed and interpreted with care.«.”

?
Limitation of routine reporting: measuring utilization of services ve(i#
health needs
In developing countries, events reported depend on the usﬁﬂ{
facilities. This gives rise to a distorted picture of health problems inﬁﬁ
community since many who need services do not have accesst0 h&hi
facilities due to geographical, financial, cultural, and other barriet$®
when the coverage of the population by such services is incomplete.”
has been demonstrated that between one-third and rwo—third&-‘f
diabetic and hypertensive people in a communuty either did not kot
that they had the diseases or did not seek hospital care (Wadswar®™,

e
-
Southern regiy

Northeastern region

- 1
7 6
1 32
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sercentage of HIV-positive people among injecting drug users

.d from routine reporting data from drug dependence treatment
; at the Thanyarak Hospital, fuly 1989 to December 1997. (Data
Poshyachinda 1997, personal communication.)

I; Sitthi-Amorn er al. 1989). In addition. because the services
ed by the various levels of health care are uncoardinated due to
sferral systems, one patient could seek care from several places
erefore be counted many times, leading to an overestimate of
rden of illnesses. Many factors can affect why patients use or do
> services including the reputation of health facilities, difficulty
ss to facilities, and client perception of the seriousness of their
Thus, in using routine reporting, it must be remembered that
formation available is not perfect and that the information
I mav not be obtainable. A review of the information system
de done perjodically to ensure that the information system
es the information desired for planners to meet the defined
ves of the health system.

itine reporting is most useful in capturing maost cases if a
101 produces severe symptoms, and if the natural history of the
ion is long enough to permit seeking treatment. Thus, a

n of routine hospital records can be used to produce cancer

PErCen
ta .
B2 of HIV-positive people among new injecting drug users.

1SSi0N Faea. "
Thaf\yarak HOf Iﬂ!ectmg drug users, and non-injecting drug users.
Waching, 1 ospital. july 1989 to December 1997. (Data from

9
97. personal communication.)

IV injection
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Fig. 3 The percentage of heroin users and the percentage of injecting drug
users among the hill tribespeople seeking care at the Northern Drug
Dependence Treatment Centre (Thailand): 1986 to 1995. (Data from

V. Poshyachinda 1997, personal communication.)

registries capturing most cancer cases in a community because most
patients with cancer will have severe enough symptorms before death
to seek treatment from health facilities. Conversely, a large proportion
of mvocardial infarction patients will die outside health facilities and
therefore the records from health facilities alone will underestimate
the true magnitude of the burden of illness from this condition.
Likewise, reports from health facilities will underestimate cases of
diarrhoea since many people only have mild symptoms and will not
seek care.

The methods for detection of specific diseases between health
facilities can create biased estimates in a routine reporting system. For
example, differences in the incidence, prevalence, and mortality from
coronary heart disease are observed between and within countries. In
addition to the differing levels of risk factors between communities,
these differences are also believed to be related to the different
application of technology in health-care facilities. Medical care for
acute myocardial infarction has changed significantly in the past
decades, with the development of new methods for diagnosis and
treatment. Although widely known, these technologies are not
consistently applied for reasons of availability and cost, as well as local
medical cultures and traditions (Luepker and Herlitz 1999).

To cope with the difference between utilization of major health
facilities and the actual health need, an extended network of health

Table 2 HIV seropositive prevalence among hill tribe heroin and opium
users (Northern Drug Dependence Treatment Centre, 1992 to 1995)

HIV seroprevalence® (%)

1992 1993 1994 1965

Heroin

Smoking 4.6 (388) 4.4 (387) 14.1 (199 8.1 (346)

Injecting 20.6 (92) 243 (74) 553 (99) 37.3 (204)
Opium users

Smoking 2.3{1274)  3.2{951) 7.1 (451) 2.5(710)

Injecting - - - 59 {51)
Ciimber e zampie moer o ogere
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facilities may be involved in community assessment of the nature and
extent of a particular disease. Primary care doctors can play a major
role in the identification of health problems, and the entry of patients
inte the health-care system. Patients with diseases such as acute low
back pain usually recover within a short period ot time, and in most
cases major diagnostic studies are not required. The chances of these
patients having significant pathology necessitating surgical or other
forms of sophisticated intervention may be less than 1 per cent.
Therefore, the patients may not seek treatment from major health
centres. The involvement of primary health-care doctors can thus
contribute to a better estimate of the burden of this iliness (Rosomoff
and Rosomoff 1999).

Outreach based on the samples defined in a health facility can also
be used to determine the possible source of community infections. For
example, in determining whether secondary cases of tuberculosis
resulted from those dying in health facilities, a retrospective review of
all cases of tuberculosis reported within a specified period was
combined with a prospective evaluation of the molecular character-
istics of new tuberculosis cases. The study revealed that cases of
tuberculosis diagnosed after death did not appear to be significant
sources of tuberculosis in the community {DeRiemer et al. 1999).

Efforts should be made to improve the quality of routine systems
and to make use of innovative analyses of routine information because
of the simplicity and potential usefulness of routine reporting systems
(Kitavaporn et al. 1994, 1996a,b; Mastro and Kitayaporn 1998).
Unfortunately, in many countries, significant progress in this direc-
tion is not expected. Therefore it is important to supplement routine
reporting systemns with other methods of estimating the burden of
illnesses including screening, surveillance, special surveys, rapid
surveys, and contact tracing.

Surveillance

Surveillance is considered a tool for community diagnosis of diseases
which have the potential to become an epidemic, thus affecting many
people in the community or internationally. Surveillance has been
traditionally applied to the control of infectious diseases. The new
paradigms of public health require that surveillance include the
detection of toxins, hazardous chemicals, and genetically modified
products. Of particular importance are the diseases transmitted from
animals to humans, such as the outbreak of chicken influenza virus in
Hong Kong and nipah virus in Malaysia. The influenza strains
transmitted {rom birds to humans can cause widespread infection.
Thus, surveillance has to be supplemented with strategies to detect the
transmission of species-specific infections, which occur between
humans and animals.

Depending on the nature of the diseases, surveillance can be actjve,
passive, or targeted periodically towards special groups secking

treatment from sentinel sites. To be effective, a surveillance system

must be integrated with other measures to take control of the spread of
diseases under surveillance. The role of surveillance is:

o provide early warning for disease outbreaks

.« to monitor the effect ot climate changes

Effective surveillance of infectious disease has to be mternatiowh
scope to monitor and share information on such diseases 5 Ebo{:_
dengue, and plague. ’

Three tvpes of surveillance can be used to diagnose the natmﬁérﬁ
extent of a health problem ina communiry: active surveillance, Pasiy
surveillance, and sentinel surveillance. Each of these tvpes hag iy oy
sensitivity of detection of a health problem and has differey
requirements. Most countries have only passive surveillance Systery
becaise maintaining an active system is very costlv and often equing
some sophisticated laboratorv support. Considerable infrastructy,
and human resources are required to maintain a sentinel surveillag
system. :

Traditionally, the main use of surveillance svstems has beenm
monitor epidemics of infectious diseases. Recently, surveillance jig
been increasingly used to detect toxins, such as pesticides in humg
milk and lead in the blood of children, as well as deficiencies oftfacé
elements such as vitamin A, zing, folic acid, and iodine in adu]ts,'.‘:

The world has recently seen increases in diseases and epidemicsy
others that were once controlled. Since the middle of the twemim;
centunj,' antibiotics combined with improved sanitation, housiug
nutrition, and vaccines have led to a dramatic drop in many infectioy
diseases that once killed millions (WHO 20000). By the early 19¢%
infectious diseases began to be controlled and these campaigns weren
successful that many predicted their potential eradication. Th'c
created complacency among public health officials, policy-makes:
and the public, which led to many policy and technical problenusucﬁ;
as a decline in political and economic support for infectious dis&g@-
programmes. This has led to the development of drug-resisti

microbes, resistant vector strains, and the re-emergence of disea?
once under control. There has been a decay of infrastructures aﬂdi
shorgage of trained personnel to deal with major infection contrt'_i:;
One of the most important problems has resulted from the negledtd.
prevention in favour of using the ‘magic bullet’ or the ‘hig’l",‘
technology/quick-fix’ solution. 7 :

In addition to the relative neglect of comprehensive meCU"‘;
disease control, other factors also contributed to the reAemEIgel‘:‘f‘}_:
infection. These factors include an unprecedented world POP“IaEmF:
growth since the Second World War, unplanned urbanilaﬁ‘cf’f\
uncontrolled deforestation, and agricultural practices such as et @
ing land which bring people closer to infective agents to swhich d)fj
have not previously been exposed. Changes in the pattem -

L . . seciont B3
biodiversity and environment mav promote the transmISS“;—M‘

emerging infections from animals to humans (zoonosis) such &
hit”:
5

Kong chicken influenza virus and the recent outbreak of nipa

pigs. The emergence of new infectious diseases can also resul w&.

. . . . ceranspli®t
changes in irrigation svstems, sexual practices, organic Ua“'ng;
(o=
i
N

tresulting in immunocompromised host), consumar aoods

plastic containers as breeding sites for mosquitoes - vehicles {

. . . . i e 8
breeding sites tor mosquitoes and other vectors), commere?,
jeal mechs?

travel. These changes in practices and lifestvles a;
of constantly redistributing pathogens around the world. P
ageﬂtssu‘.,

Other factors include genetic changes in aetiological
e,

influenza (change in strains), development of antibiotic”
. . . . . in v

microbes and insecticide-resistant vectors. and an increase 1 ; i

borne disease in general through various hosts:. These P v

"y
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arios will need more research betore scientists can fullv under-
1 the influence of genetic factors of micro-organisms on trans-

jon potential.
ses are imputed to help spread infectious disease but

‘imate chang k
1g evidence 10 support th.is notion has vet to be found. The El
5 phenomenon has been imputed to have caused the spread of
e in Indonesia and Thailand. Since dengue epidemics can be
;d by many factors, the relative contribution of climate to the
2d of diseases still needs to be clarified. Thus research is needed to
Jhether the degree of efforts to strengthen surveillance systems 1s
jed in areas where more severe climate changes occur.
wrveillance can give information for policy-makers to act on
ch will help to reverse the trend of infectious diseases. Regulations
controls should be targeted at population growth, urbanization,
deforestation. Stronger emphasis must be placed on strengthen-
public health policy and public health rules that have been
sgulated to give more rights to individuals but consequently, might
m the public at large. A better balance between individual rights
the good of the community must be established.

The public health infrastructure {including surveillance systems)
many countries, particularly in the developing world, must be
sroved, including personnel and laboratory facilities to deal with
major infectious diseases.

A key strategy is to rethink disease prevention from the public
Ith standpoint, emphasizing disease prevention that includes such
itegies as general hygiene, vaccines, vector control, public outreach,
1 education.

Surveillance systems for effective infectious disease prevention
st provide information to promote:

:ffective emergency responses to outbreaks of disease

sublic and professional outreach to communicate important
nformation effectively to key stakeholders such as the public,
doctors, and government officials

#‘fecuve community-based preventive strategies

Uve surveillance: a case study from India

}gue ‘in India is a useful example to highlight the need for
#rmational co-operation and surveillance. In the first 25 years of the
i::::e::rlltury, India lost. abQth 12 million people to plagug. The
505 plagnc iyunched an etfective control programme, and in the
o elimoinatessfmostly b‘rought gnder COH'[FC.AI. In 1959, plague had
. Subscquen ,rorm In‘dm, and in 1966, India was declared plague
tried ou; Theﬁ? tery little effort related to the control of plague was
August 19 was no lab » : :
ahafihtra a::jl) ém’ ouFbx-eak ot. prneumnonic plague began’ n
veillance svgtemn:;(\;d mtg tbe mtyyof Surat by Septe.mbexz The
®WHO, Pe‘Ople . ! r;ot PICI{ itup. No one knew ab?ut it, not even
Seases in Sura; an?rtde d_\"lnAg ofpneumomc t\,'p?s .ot haemorrhagic
Xtors COnsuh‘ed t}rllﬁlustrxahzed city ofsevera} million pgople. Some
Beumonic Plague Thtlr, éld books and realized that.lt «:»ould l?e

==+ Hhevsent samples to the laboratory for diagnosis.

ut the |

: aboratory ) : , >

NCertaim: ™ could not diagnose it. This created confusion,
Anties, and a} <

§0ple Panicked and

oratory doing diagnostic work for plague.

a_ck of confidence among medical communities,
Ntacted th, Unit dDgU 000 people fled the city of Surar. The WHO
$Sistance in idente'f\,- tates Centers for Disease Control (CDC) for
INctiong) plague d'l ying ‘the microbes because it had the only

lagnostic laboratory in the world. The CDC sent

references and diagnostic kits to 13 countries in Southeast Asia and
Europe. The WHO and the CDC were working blind and had o
assume the worst. People from Surat fled to Madras, Bombav, and
other cities worldwide, spreading the problem. There were reports
about the spread in New Delhi and Pakistan, and the CDC worked
with the WHO to intensify surveillance. Fortunately, rumours about
the spread to other countries worldwide proved to be  false alarm and
there were no cases identifled from countries outside India. In
retrospect, it was discovered that there was an outbreak of plague in
Maharashtra and a few cases in Surat. There was no transmission to
Bombay, New Delhi, Madras, and Calcutta. The lack of laboratory
diagnosis capability had caused an epidemic of panic. There was a loss
of 2 billion American dollars from the Indian economy and probably
several billion dollars from the global economy. What should have
been a focal public health event turned into a worldwide emergency.
The WHO is not a policing organization and its actions are limited if
countries do not want to co-operate.
The goals of active surveillance include:

to detect without delay the introduction of change in incidence of a
specific disease agent: active surveillance has to be disease specific
although there are some exceptions

- to alert pubic health officials early about the epidemic—an early
warning system (the emphasis is on the pre-epidemic period as
opposed to the epidemic period)

- to assess the extent of the risk of transmission of a particular disease
.« to estimate and monitor the effectiveness of control activities.

Active surveillance usually has to be laboratory based. The case
definitions of an active system can vary. Case definitions can be
non-specific in the pre-epidemic period but become more specific
during the epidemic as the incidence increases. There must be
standardized sample collection and reporting. The surveillance tool
must be convenient and easily transportable (Frerichs er al. 1994;
Cassol er al. 1996a,b).

When a clear disease definition is not available, syndromes can be
used to cover multiple diseases. For example, although the basic
diagnosis of dengue has to be laboratory based, a syndromic approach
may also be used to increase case detection. The syndromic approach
for dengue consists of three surveillance systems: clinic doctors, fever
alert, and sentinel hospitals. When a syndromic approach is used, the
case definition is very non-specific but should later be supplemented
with more definite diagnostic techniques. In the case of dengue, the
clinics and the hospital will be asked to submit to the laboratory
information on a quarter of their viral syndromes every week. Fever
alert allows blood to be taken for laboratory confirmation within
24 hours. Hospital deaths of all viral syndromes should similarly be
laboratory confirmed and ideally autopsied (difficult in many coun-
tries). Individually. none of the three approaches is sensitive but
collectively they become so. Clearly, the laboratory is critical to this
type of effort.

The laboratory must be able to (a) conduct routine surveillance for
priority diseases important in the area, (bj focus on epidemic
transmissions of priority diseases. and () recognize new diseases,
natural disasters, imported diseases, and biaterrorism.

At a minimum the laboratorv should be able to conduct surveil-
lance on priority diseases. If it is not capable of detecting the broad
spectrum of new and other infections there must be some reference
laboratory in the region such as a WHO reference laboratory where
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samples can be sent for identification and confirmation. Ideally, every
country should have a national laboratory with satellite Jaboratories at
the district and local Jevels. However, this can be bevond the means of
poor countries. A more efficient wav of sharing existig resources is to
map out existing laboratory facilities in a region, <o-ordinate sharing
and standardization among them, and develop new facilities, which
might be needed in the region. WHO reference laboratories should be
capable of a wide array of diagnostic procedures. The WHO can also
link up with other sophisticated laboratories such as the CDC in the
United States.

Every national laboratory should have some well-trained person-
nel, enough facilities, equipment, and basic microbiology capacity.
State-ot-the-art technology such as the polymerase chain reaction
assay is important but not as important as basic microbiology, which
has frequentlv been ignored. The capacity to perform polymerase
chain reactions at the expense of basic microbiology is a mistake
because sophisticated equipment inappropriately used can create data
that are misleading.

A mechanism should be in place to ensure quality assurance so that
people have confidence in laboratory results.

Once an infection has been identified, the standard public health
measures must be actively applied such as the identification of
individuals, implementation of quarantine, implementation of san-
itarv regulations, the sacrifice of infectious sources such as animals,
and measures to heighten precautions by individuals at risk. With
acute emerging virus infections, there might not be time to devglop
vaccines and to find a treatment. In such cases, public health
precautions will be the key coping measures. With bacterial infections,
available antibiotics can be resorted to, some of which may be helpful.

Another example to highlight the importance of the laboratory is
the concern for yellow fever. Yellow fever is a time bomb. An increase
of vellow fever has occurred in Europe and the United States. This
means that it can also be taken to Asia, and might remain there
undetected because of insufficient laboratorv capability. In the 1930s,
there were major epidemics of vellow fever in Latin America. [n 1947,
the Pan American Health Organization implemented an Aédes aegypti
eradication programme to control the epidemics of vellow fever and
dengue. By 1970, thev had eradicated cases in much of Central and
South America but they then abandoned the programme. Aédes
aegypti began o reinvade tropical America. There is the highest risk in
50 years for the occurrence of vellow fever in urban areas. If urban
vellow {ever begins to occur in Latin America with 300 million people,
it will spread to other urban areas, particularly those with populations
of over 1 million. This may also happen in Asia owing to ease of
transport and travel. When this happens, the medical and public
health communities might impute the illness to dengue, malaria, or
leptospirasis. Therefore, the laboratory must be able to distinguish
vellow fever from other diseases so health professional can react
quickly and appropriately.

Passive surveillance

Passive surveillance is most usetul for monitoring long-term secular
trends but is relativelv insensitive to tracking epidemics. Most
countries have a passive surveillance svstem. The kev components ofa
passive survelllance svstem include the use of standardized case
definitions and a standardized reporting svstem.

Passive surveillance relies on doctors and health officials to report
diseases and therefore is verv insensitive for predicting epidemics.
Constant communications, reference, and referral, together with

Effective emergency response: a necessary complementary inegg,
surveillance An effective emergency response is an important eler e
necessarv for the effective prevention of the spread of j”fedious
diseases. Good co-ordination between epidemiologist, labOrato
personnel, and professionals in the field is critical. Effective contry
has to be disease specific. Knowledze about the dyvnamic o
transmission is essential. Furthermore, there must be SLrong cop,.
munity involvement for sustainability and a real-tume responge and
timely policy decisions. Even when a surveillance system has prey.
tive capability, manv policv-makers do not believe the surveillang
data and, as a result, do pot respond to the data quickly enougy
Therefore, laboratory capability must be credible and understandap,-
50 that rapid decisions are made in real time rather than after ﬂ;e‘
epidemic spreads or peaks.

Outreach: empowering the commuunity to be integrated in surveillang
diagnosis and control Outreach is an area where public health by
failed. Despite the availability of health education materials by publi
health specialists for all kinds of diseases and health problems, peopl
usually ignore them. Social scientists and medical anthropologists who
know how to communicate with the community should be encour: -
aged to play a greater role in developing health education messages
The use of the ‘scatter-gun’ approach, having one message for al’
recipients with diverse ethnosocial background, is unlikely to succeed
Education messages should be targeted at different groups, partic:
larly the medical communiry {epidemiologists and doctors who mus
be well versed in diagnosis, treatment, and disease prevention), who
use them to reach the public. The public must accept their own’
responsibility and not rely on the government to do everything.
Government officials must make an honest assessment of what the
epidemiologists have to say and must 1ot have ‘selective hearing), for..
exarfiple questioning epidemiological data to protect local tourism. -
An integrated community-based approach must have common,
ownership and an emphasis on disease prevention. The approach
must take advantage of all the updated technelogy and instruments.
available to cope with the epidemic and prevent disease. People must
have a role in the programme and in setting the priorities of the
programme. Government officials must not simply tell people how ..
do things. Without community ownership there is no sustainabilitf
Policy decisions have to support a community-based approach.

Sentinel surveillance
A sentinel surveillance system can help to identifv rapidly chaﬂg]ng
health problems in a country or community (Box 9).

Selecting sentinel sites

« Not necaszarly representalive simss

« Likely togentfy problers

« High ercugh zase load

L inllinzness

« Data relable

)

« High-qualty diagnostic capabilities



5.2 INFORMATION SYSTEMS AND COMMUNITY DIAGNOSIS IN DEVELOPING COUNTRIES

sood example is surveillance for HIV/AIDS to monitor the
]:'31'16‘55 of intervention programmes in Thailand.

sentinel surveillance, the main obiective is not to achieve
centativeness of a health problem or an epidemic of the entire
lation. Rather, the objective is 1o track an approximate pattern or

of the situation on which to base interventions. Sentine]
illance allows monitoring of trends in specific groups within the
qunity. Thus in Thailand, monitoring the vear of first use of
n canlprox'ide an estimate of when the next heroin epidemic may
Sentinel surveillance has been able to monitor the pattern of
nfection among the people engaging in high-risk activity such as
addicts. commercial sex workers, those infected with sexually
nitted diseases, expectant mothers, and mulitary conscripts
kesorn cf al. 1998).
1e results of sentinel surveillance must be interpreted with care.
ritical factor is the issue of population change among different
les to estimate the magnitude of health problems. A prevalence of
1 cent of HIV-positive people among drug addicts may give the
sssion that the situation of HIV spread has been stabilized. New
of HIV-positive people among military recruits can give a better
ate of the trend in HIV-related problems in a country or
qunity. However. the interpretation may be invalid if the rate of
1fection equals the rate among the addicts who disappeared from
etection of the sentinel surveillance svstem either through
tion or death.

ning

bjective of a screening programme is to detect health problems at
ly stage and link the problems with services which are effective in
fying the natural history of the diseases or to prevent cases with
ic diseases such as HIV infection from spreading infection to
nfected contacts.
i€ target for screening can be the general public as well as those
ed in high-risk activity. Genital chlamydial infection is a
‘on sexually transmitted infection that is often asymptomatic,
associated with long-term morbidity in many women. Early
lon can be diagnosed reliably using non-invasive methods and
d effectively with antibiatics. Screening for genital chlamydial
100 in high-risk settings, such as genitourinary medicine and
1on clinics, has already been documented (Stephenson 1998).
ling in the wider community also needs to be evaluated since
wdial infection is widely distributed among voung sexually
people who may have Little contact with health services. Studies
! Progress to assess the acceptability of different screening
aches for both women and men in the community, and to
f‘f:ct::l;ep;erfo‘r{nance ovf newer diagngstic_ techniqges. The
§ of community-based screening for reducing mor-
I:;:iscltzwhe e\'ah?nted empirically in‘ r(mdo_mized trials to
s Tent, evidence-based screening policy !Stephenson
Yestments in nation

s 10 the people w
in

al screening programmes should be based on

e ho are found 1o be positive who can then be

entj o . ]

. ]0ﬂ treatment or monitoring. [deallv, the evidence of
=1IE sho . - .
ould be strong such as evidence from a randomized

Inthe {n: - .

in he United Kingdom, a national programme to screen
ants  for- . . N .

ved; S for phenylketonuria was introduced in 1969,

N 1981 bya simil

ecic: \

Cisions g Start the

Ylinal
orn

ar programme for congenital hvpothyroid-
$e national programimes were informed by

evidence from observational studies. Subsequent national registers of
diseases were used to measure the impact of the screening pro-
granumes. Differences and changes in infrastructure and standard
mstruments {or screening within and between screening facilities over
time can result in inconsistent policies and inequitable access to
effective screening services, as well as to problems in the comparability
of information. More recent developments in tandem mass spec-
trometry have made it technically possible to screen for several inborn
errars of metabolism in a single analvtical step. However, the
availability of the instrument should not prompt decisions for
screening. [u fact, for each of these conditions. evidence is required
that the beneflts of screening outweigh the harm, ideally informed by
evidence trom randomized controlled trials. Setting a priority on what
conditions should be formally evaluated can be an important
challenge to the public health, clinical, and scientific communities
(Dezateux 1998 ). Screening programmes have the potential to reduce
the burden from mortality, morbidity. and disability, and to improve
quality of life and livelihood, but they also have the potential to cause
harm. A set of criteria will be needed to identifv worthwhile screening
programmies, develop strategies, and mount effective implementation
that is agreed upon by stakeholders. A much more critical approach to
screening is now being adopted. Efforts are being made to ensure that
new programmes of proven benefits that are acceptable to the public,
are effectively and equitably implemented in the community particu-
larly if the resources from such a screening programme come from
taxation. This issue will stimulate further discussion and debate
among important stakeholders (Peckham and Dezateux 1998).

In developing an expensive screening programme, one criterion is
to redefine the unacceptable by the stakeholders particularlv the
community. For example, the community might decide that it is
unacceptable to have children infected with HIV. If so, couples will be
encouraged to be screened and counselled for HIV infection if they
decide to have a child. It is imperative to strengthen the community-
based programme. LGless healthy populations and healthv communi-
ties decide to be involved, screening programmes will not be very
effective. The communities must be encouraged to help providers and
decision-makers help themselves.

Survey and special studies

The abjective of a special survey is to gain insight into the nature and
extent of a problem in a defined community. The problems to be
surveved may be suggested by information from routine reporting and
the surveillance system. Survevs and special studies can answer a
particular question relevant to a community when routine systems
cannot vield adequate information for action. Members of the
community can be jnvolved in such a survev not only as collectors of
data or joint explorers of local conditions but also as partners in
interpreting the data and in determining svstematically how to
manage a problem. The community can also shed light on the cultural
meaning attached to a disease or a condition (MacQueer cr al. 19961
Van Landingham er 2. 19971, An understanding of the survev results
as seen from the standpoint of the people will enhance an understand-
ing of the problem and improve the dissemination of the results of
survevs 1o the community and thus empower the community groups,
Primarv health care workers can be the most impertant group to
engage in the dissemination of information to the individuals. In the
Philippines, health-care workers learn to identify the mosquitoes
responsible for the spread of malaria and help conduct and read blood
smears.
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One example of asurvey is to assess whether universal condom use
1o reduce the spread ot HIV infection was effective as suggested by
routine surveillance (Mastro and Limpakarnjanarat 1993). A survey
was conducted and showed that a low rate of condom use occurred in
lower social class commercial sex workers, construction wortkers, and
poor truck drivers. The seroconversion rates of HIV among these sex
workers was shown to be on the rise (Sawanpanyalert er al. 1994;
Many
commercial sex workers did nat use condoms if they were entertaining
if they drank, or if they believed that healthy
people had no risk of HIV transmission (Vanichsent et al. 1993). The
special survey was an important supplement to the information
gathered from routine surveillance for designing effective control

strategies.

Mastro and Limpakarnjanarat 1995; Kilmarx et al. 1998).

regular customers’,

A special survey was also conducted among housewives in Thailand
to clarify the reasons for a rise in HIV infection in pregnant women.
The survey showed that there was a significant difference in attitude
between the Thai housewives who were HIV positive and those who
were HIV negative. Those who were HIV positive were not confident
at discussing HIV disease with their partners. They were also less likely
to tell their partners first if thev were infected (Suwanagool eral. 1995).
Special surveys also helped to clarify the risk of perinatal transmission
(Shaffer er al. 1999), and the rate of discordance of HIV status between
pregnant women and their partners (Siriwasin et al. 1998). This special
study helped to design a public health campaign aimed at addressing
the increase in HIV prevalence among pregnant women discovered
from the sentinel surveillance system.

Training of interviewers and enumerators for valid data collection
1s required for epidemiology studies. Qualitative data to identify
variables meaningful to a community, reflecting their voices, and
bringing in the human dimension of a problem can be a powerful
complement to epidemiological surveys which highlight differences
between groups. Therefore, public health surveys and special studies
have embraced methods from the social sciences in the identification
of variables for surveys as well as the interpretation, dissemination,
and use of results.

Large-scale health surveys conducted by government agencies,
which record information on a large number of health-related
variables, are available for analysis. The information can be applied to
estimate demographic profiles associated with possible lifestyles and
biochemical determinants of diseases. Tt can also estimate the
probability of receiving some clinical services and screening according
to the tvpe of health insurance, the probability of receiving a digital
rectal examination, and the effectiveness of community intervention
to encourage positive lifestyles such as smoking cessation (Graubard
and Korn 1999). Special studies which follow cohorts can detect
changes in epidemics and behavioural factors (Limpakarnjanarat er al.
1999).

Rapid surveys

The objective of a rapid survey is to collect information required to
make decisions to cope with urgent health problems when the true
nature and extent of the problem is unknown. Large surveys are
wsually expensive and cannot be done frequentlv or timelv enough to
assess or evaluate health problems in a specific area. Furthermore, it is
unwise to infer the results of a large general population survey for local
planning iSmith 1989). A rapid survey can be used to collect
population-specific information on health situations, on possible

determunants ot disease. and on knowledge, perceptions, andm‘
aspects of illnesses. A tvpical rapid survey can be carried out

sampling 30 clusters of seven to ten respondents (or househg]
P lds),

covering 200 to 300 household interviews {Henderson and S“narZ:
1982; Frerichs and Tar Tar 19891, These methods have beep Useds,
assess the status of Immunization. family planning, and use

antepatal services.

Contact tracing

Contact wacing is particularly useful when information from rouy
systeris and surveillance suggests the need for a clarification of g
pattern of the spread of diseases (Box 10). It is also useful to estina
acute illness episodes and disease problems arnong illegal migay,
and mobile ill-defined populations such as tourists and Migray
workers. The purposes of contract tracing (community visiting tean)
are to confirm the diagnosis, determine the extent of secondm
transmissions, and estimate the pattern of risk behaviours.

- Purpose of contact tracing
Confirm diagnosis and find causes '.’e,';

« Behaviour risk estimates

« Estimate magnitude of problems

« ldentify possible control measures
« ldentify where/to whom to apply control measures

« Recommend control measures

Contact tracing can lead to more cases contacting the patientswh
failed to come to receive service from the health-care system andthy
increases the validity of the estimates of the magnitude of problems}t
addition, better targeting of control measures can be a desirsbt
outéome, leading to increased efficiency of the health system.

Contact tracing was carried out for heroin users seeking treatme?,
from Samutprakarn Hospital in Thailand (Table 3) to identify &
magnitude of needle-sharing behaviours among the confirmd
addicts.
Through contact tracing, drug use and needle sharing ¥
identified as a mode of spread of HIV infection from the urbanto

Table 3 Drug useand travel pattern of 731 injecting heroin users oreitt

at Samutprakarn Hospital

Ever travel and stay over night in other province 38.9% :
Reasons for travelling

Holiday/sociocultural ceremonies 2.6

Occupational/personal business

Visiting friends/relatives

Drug injection while travelling

Needle sharing 24

Borrowed from someone
Lent to someone

Borrowed from and lent to someone




result cave rise to the design of a prevention programme
-educing needle sharing among addicts during travel.
cine could alse document the spread of HIV infection
vict; through needle sharing in prisons.
ional travel can be one of the major modes of transmission
imates of contacts of tourists with sex workers, beach bovs,
e parlour attendants through surveys and contact tracing
arify the magnitude and pattern of disease transnussion
al. 1993 ). Migration also occurs across borders for jobs in
factories. logging, and commercial sex work (Asian
‘enter for Migration 1999).

itration and census

ration relies on the requirement by law to report health
uding birth and death. These figures can be obtained from
A statistical offices and relevant departments such as health,
ucation, and the ministry of interior. Many countries also
dic censuses every 10 vears.

are examples in developing countries where events are
arted due to the lack of quality assurance of the reporting
en to document all deaths. For example, the accuracy of
ind infant mortality rates in most developing countries is
sle. The perinatal and infant mortality rates in a rural district
d as measured from surveys were compared with the official
o assess accuracy. All stillbirths and 43 per cent of infant
re unregistered (Lumbiganon er al. 1990).

tion, the inaccurate enumeration of deaths and inadequate
ertification of deaths in developing countries limits the
infer the cause of death, particularly in those occurring
ospital or clinical settings. In Thailand, the causes of
were defined only in about 40 per cent of all deaths. Verbal
ad lay reporting have been used as methods for estimating
-of death (Snow and Marsh 1992; Kleinman 1978) through
ered from relatives and friends. Verbal autopsy has been
ed for the diagnosis of causes of child mortality. Standard
e been developed for the diagnosis of common causes of
I mortality to allow a comparison of the results of different
angand Bang 1992). Such standard criteria will be needed to
lata on cause-specific mortality for evaluating disease

e and for targeting, monitoring, and measuring the impact
ntions.

1ation of several methods: an example

mic disciplines for com munity diagnosis have both strengths
.HESSCS' To solve a public health problem adequately requires
Om several disciplines and approaches either through
' multidisciplinary teams or training public health
r;, to move bevond disciplinary boundaries.
\s 10"?;(;:} Oif se\:e}'al nllet'hod:s has been usfzd to .understand the
) ' nfection in Thailand. An epidemic among drug
;Fr;:lfiit?." :fill‘tixlie reporting from variou_s drug de.p.en-
— [fz-s \l/Il‘nlSEI‘VOfPUblIC Health 1997 L»In‘ z?d.dmon.
Vi rom drug dependency treatment facilities a!
! the the epidemic from Bangkok to the Plc?mi
1s geogfaphjio lu‘xal areas. Dxftlerel_lt Lpadence rates {~t'\on

al areas at any point in time. The FOPY®

gute) N . .
nal areas, such as the hill tribes drue

discussed above, most likely occurred at different times trom 1987 10
at least 1995 if not after {Bevrer er al. 19971 HIV mfection in
non-injecting drug users consistentlv persisted due to sexual behav-
iour. Contact tracing showed that travelling, needle sharing, and
imprisonment interfere with intervention etforts to stop the spread of
HIV infection. Periodic special survevs showed that a reduction of risk
behaviours such as needle sharing could be achieved in a relatively
short time with timely implementation of appropriate interventions.
They also documented the epidemiological evolution of HIV-]
subtypes B and E among heterosexuals and injecting drug users in |
Thailand (Limpakarnjanarat er al. 1998; Poshvachinda 1993a.0).
Moreover, routine reporting and sentinel surveillance supported the
notion that the prevalence among injecting drug users in the rural
population and minority groups was still low when preventive
interventions were introduced. Nonetheless, the prevalence in these

‘populations increased to the level of Bangkok and the central region.

Sentinel surveillance has demonstrated the development of infec-
tive pools of HIV infection among intravenous drug users and
commercial sex workers in Thailand. Special surveys and contact
tracing among the clients of sexually transmitted disease clinics and
among the migrant workers helped clarify the transmission among the
high-risk and socially deprived groups. Also, through the sentinel
surveillance of pregnant women visiting antenatal clinics, military
conscripts, blood donors, and outpatient clinics, the epidemic was
shown to have spread from the infective pool and high-risk popu-
lations toithe general population, and subsequently demonstrated the
reduction of the rate of the epidemic through effective control (Fig. 4).
The story of an information system and various methods for
community diagnosis of HIV infection has emphasized the need for a
combination of approaches to understand the evolution of a public
health problems as well as the effectiveness of control measures. [talso
showed the value of various tvpes of information system in explainir
aspects of epidemics leading to effective control.

Finally, the information system and attempt at cor
diagnosis will only be possible if done in concert w’
commitment and effective administration and planr’
ances the evidence and values collected from diff
within the society (Phoolcharoen et al. 1998a,k__

Needle sharing =
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Technological limitations of
information systems and community
diagnosis

Sven if the data for communit- diagnosis are valid, methodological

advances are still necded to help set priorities for health needs.

Estimates of lifetime effects on individuals with
particular health problems

Many health measures such as person vears of life lost, healthv days of

life lost, disabilitv-adjusted life vears, and quality-adjusted life vears
attempt to introduce time dimensions to the evaluation of health and
diseases. These measures are not likelv to correspond to social
preferences and social investment in the individuals before death
occurs. The sacial preferences probably vary between cultures and
therefore an attempt to make global estimates using common
measures might not be valid to compare burden of illness. Particular
care must be used if these measures atfect the allocation of resources
across countries.

Effects of health problems of individuals on their
relatives

The loss of the main source of income through death is not equivalznt
to the death of a dependent in a family. Therefore, deaths will not be
=qual among members of a household depending on many factors.
These include the changes in social status caused by widowhood or
orphanhood, changes in the dependernicy ratios of the household, and
the reallocation of work responsibilities between household members.
Othier significant factors are the reallocation of domestic responsibil-
ities, changes in major sources and the levels of income of the
household in which deaths occur, changes in ownership and indebted-
ness, and expenditure due to medical bills or funeral costs.

Therefore. the community needs to be consulted to see whether the
community diagnoses accuratelv reflect their perceptions of the values
aiven 1o deaths and illnesses, particularly when decisions on the
allocation of limited resources will be based on such a diagnosis.

Universities have a definite role in helping to overcome the
rechnological limitations of information as well as to guide and direct
the society with respect to appropriate community diagnosis and
appropriate control measures. Academics should meet the challenge
and accept responsibility not onlv by teaching and in-depth research
but alse by advocating the most appropriate methods for community
diagnosis in the light of limited resources.

developing countries

[
In developed and developing countries. mortality reporting, regis-
wrations of spme diseases vsuch as cancers, routine reporting, and
census data have been the main sources of mformation used to
estimate the burden or health problems. These generally have been
supplemented by household surveys and periodic population-based
survey such as the National Health Examination Survey, the National
Health and Nutrition Examination Survey, the Health and Welfare

Surveyv, contact tracing. and several population surveillance svy
notifiable diseases. '

However, the most significant ditference betiveen the inf Ormalh
svstems of developed and developing countries is the ACurgy,
routine statistics. particularly with respect to the cause of mgp
Thus. in Thailand, data collected for cause of death suffered fir
under-reporting. In addition, nearly half of the reported deathm_

classified under ill-defined causes ¢ Samutharaks et al. 1997), ER-
when deaths occur in hospitals, only a small percentage Undq,
autopsy (less than 10 per cent for large hospitals in Thailand), Iﬂsog
developed countries, linking records of repeat events occurripg:
individuals has been used to reduce the errors in recording the cayg,
deaths, dramatically reducing validity problems (Archeson 1966)
to the validity of morbidity data, even Western countries have vars
notification of infection, with poorer notification for milder infeds
{Benjamin 1963). For diseases like cancer with a much longer nan.
history, most patients are likely to be registered.

The chief challenge of information svstems in developed couny
is how to ensure that the pressure of new but untested technologyd
not dictate the acquisition of high-technology equipment to tracky
operation of managed care. Receutly, large budgets have been allos
to information systems in large health-care networks such as“"j
Kaiser-Permanente’s Northern California Region (51 billion cr
7 vears), Health Care Sacramento ($27.5 million over vears],f
Sutler Health {$150 million over the next 7 years) (Momssey“
How rmuch the gain in health will mirror the extent of the increass
the efficiency of service delivery remains to be investigated. More
there is a tendency for further investment in telemedicine and ;
expansion of fibre-optic capacity. This trend will complicate %’
information systems are used to track the allocation of resourcs:.

appropriate reimbursement for patient care. Whether the increm=:
increase in the investment in information systems will prod.
proportional gain in health of the community is a valid andf
unanswered question. §
Developing countries must not be trapped into investing Hl’
technology for sophisticated information systems bevond theirm:
Some guidelines might be useful for decisions on the effe”

information system proijects. Firstly. the involvement of theS
. . . . . . ’ o
users from the beginning is desirable for establishing a C]”‘,f..

realistic goal. Secondlv, a complete review for existing solutions=

be in place before deciding on investing in high technology:
some assurance of adequate support and continuity from Ihf‘f'
must be obtained since developing countries will be very dCPd’f‘l
on the support system. Finallv, the reality of the oreani# i
constraints on the systems must be taken into account, for ﬂ‘a;

the adequacy of human resources to operate the svstem. There® ;
" (adef

i
evolutionarv not a ‘big bana’ approach), and “act rationally’ 2!

is important to ‘think big' tholistic manner), ‘start soall’

to the need to advance the obiectives of the health-care sy'Sfem
1994 1.

However, developing countries nmust invest in resources waf
essential information on health problems and trends ithe res‘*_;

bl

used, utilization, costs. and cutcomes of public health pro

decide whether an investment in health care will vield the @ i
described in the objectives of the health-care system. An lﬂfa
svstem is not for gathering information via sophxstuated tech,
It is for giving svidence to stakeholders to solve health plobl
an accepted method of conflict resolution.
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Abstract. The Universal Coverage Policy (UCP) or “30 Baht Scheme” was launched in Thailand in
2001. The policy caused a cutback in the budgets of all public hospitals and health service centers.
Traditional medicine was then viewed as an alternative to save costs. This study examines whether
this had any influence on hemorrhoid treatment prescription patterns, ratio of traditional/modern
medicine, or the cost of hemorrhoid treatment after the UCP was implemented at a community
hospital. The traditional medicine prescribed was Petch Sang Kart and the modern alternative was
Proctosedyl. All hemorrhoid prescriptions at a community hospital from October 2000 to January
2003 were surveyed. Segmented Regression Analysis was applied to evaluate prescription trends,
the ratios between the types of medicine, and the hemorrhoid treatment cost. A total of 256 pre-
scriptions were analyzed. The average number of traditional medicine prescriptions per month were
more than modern medicine (41 versus 16). During the study period, the trend of modern medicine
use and the treatment cost was decreased (p<0.01). The ratio of traditional/modern medicine in-

creased 0.2 times (p=0.02).

INTRODUCTION

Hemorrhoidal problems are common, af-
fecting millions of men and women in the United
States and elsewhere (Digestive Disease Statis-
tics, 2003). A large database survey conducted
in the United States and England found a preva-
lence of about 4%, with approximately 10 mil-
lion people in the United States alone reporting
symptoms associated with hemorrhoids. In gen-
eral, the development of symptoms before age
20 was usual. About half of all people by age 50
have hemorrhoids to some extent (Faccini et al,
2001). Women may begin to have hemorrhoids
during pregnancy. Johanson and Sonnenberg
(1990) asserted that hemorrhoidal disease is
most frequent in ages 45 to 65 in both genders,
and declines thereafter. Hemorrhoids usually do
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2, Chulalongkorn Soi 62, Phayathai Road, Patumwan,
Bangkok 10330, Thailand.
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not pose a danger to health, however, chronic
bleeding from hemorrhoids may lead to anemia.

In Thailand, the perception is that hemor-
rhoid are a minor, temporary problem. In most
cases, hemorrhoid symptoms resolve spontane-
ously within a few days. There is a lack of data-
base information on the nature and extent of
hemorrhoids in Thailand. Clinical data from Mae
On Hospital (2002) suggests that it is a signifi-
cant problem.

The Universal Coverage Policy (UCP) or “30
Baht Scheme” for each visit or admission was
launched in Thailand in 2001(Towse and Mills,
2004). The policy has effected budget alloca-
tions to health service centers and public hospi-
tals. The hospital has to reduce the cost of treat-
ment, due to increasing demand and a con-
strained budget. Some hospitals have imple-
mented this policy by prescribing traditional
medicines to lower the cost of treatment under
the UCP. Mae On Hospital is a 10-bed commu-
nity hospital in Chiang Mai. It launched its policy
of using traditional medicines in 1994. In 1995,
a traditional medicine center at Mae On Hospi-
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IMPACT OF THE UNIVERSAL COVERAGE PoLicy oN HEMORRHOID TREATMENT

tal was established for alternative treatment and
cost-reduction. The traditional medicines used
include Andrographis Paniculata, Cissus
Gradrangularis Linn., (Petch Sang Kart), Cur-
cuma Longa Linn. and Galic, produced by the
local people at Mae On Hospital. In addition,
well-trained traditional medicine specialists from
the Ministry of Public Health supervise the local
people from time to time to ensure the quality of
the medicines.

This study aimed to assess the trends of
hemorrhoid prescription writing, by comparing
the number of traditional and modern medicines
prescribed, and comparing the ratio of the medi-
cines, and the cost of hemorrhoid treatment
before and after the UCP implementation at Mae
On Hospital. Petch Sang Kart and Proctosedyl
are the traditional and modern medicines pre-
scribed to patients with hemorrhoids. In order
to explore the impact of the UCP on hemorrhoid
treatment, the average number of prescriptions
before and after policy implementation was ob-
served monthly.

MATERIALS AND METHODS

Design
Interrupted time-series design with retro-
spective data collection.

Study site

Mae On Hospital was chosen to observe
the trends of traditional and modern medicines,
and the cost of treatment. Petch Sang Kart is a
traditional medicine, and Proctosedyl is a mod-
ern medicine prescribed to patients with hem-
orrhoids. This study was carried out over 28
months, 12 months before and 16 months after
implementation of the UCP.

Methods

All hemorrhoid prescriptions at Mae On
Hospital during October 2000 to January 2003
were collected. The trends of prescriptions, cost
of traditional and modern medicines were com-
pared before and after the universal coverage
scheme. The total number of hemorrhoid pre-
scriptions during the study period was 256. Over
60 % of the prescriptions were female. The pa-
tients were between 10 and 81 years old, with
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an average age of 46 (SD= 15.21). Most of the
patients received traditional medicine; half of
them received both traditional and modern medi-
cines. The number of drugs prescribed per visit
per month was examined to observe the pre-
scription pattern. Segmented Regression Analy-
sis was applied to identify changes, including
gradual changes over time due to the UCP.

The units analyzed were the monthly mean
number of medicines, the ratio between the
mean number for traditional/modern medicine,
and the average monthly cost of treatment. The
average number of medicines per visit per month
was calculated from the total number of medi-
cines prescribed during that month, and divided
by the total number of hemorrhoid patients dur-
ing that same month. The ratio of traditional to
modern medicines was from the average num-
ber of Petch Sang Kart per visit per month di-
vided by the average number of Proctosedyl per
visit per month. The average cost of hemorrhoid
treatment per visit per month was calculated
from the total cost of hemorrhoid treatment per
month divided by the total number of hemorrhoid
patients per month.

RESULTS

Medicine prescription per visit per month

The average number of medicines per visit
per month during the study period indicated
changes in prescribing patterns (Fig 1). The trend
lines for Proctosedyl and Petch Sang Kart had
different patterns of change. The trend line for
Proctosedyl, both pre-and post-policy, did not
change much, and remained stable, while the
line for Petch Sang Kart was unstable. The num-
ber of Petch Sang Kart prescriptions per visit
per month was higher than Proctosedyl’s.

Ratio of medicine prescriptions per visit per
month

The prescription pattern ratio of the aver-
age number of traditional medicine/modern
medicines prescribed per visit per month is
shown in Fig 2. The trend line was unstable pre-
and post-UCP, and the ratio was high for the
18™ month and at the end of the study (8.1 times
and 7.9 times, respectively).
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month.
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Fig 3-The average cost of hemorrhoid treatment per
visit per month (baht).

Cost of hemorrhoid treatment

Fig 3 presents the average cost of hemor-
rhoid treatment per visit per month. The trend of
the cost of treatment declined before UCP
implementation. At the starting point of UCP
implementation, the cost of hemorrhoid treat-
ment was higher than at the end of the pre-policy
period.

Segmented Regression Analysis

Segment Regression Analysis was applied
to analyze the average number of medicines per
visit per month, the ratio of the medicines, and
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the average cost of hemorrhoid treatment per
visit per month (Table 1). At the beginning of the
observation period, the average number of sup-
positories of Petch Sang Kart and Protosedyl per
visit per month were 41.76 (95% CI: 25.43 to
58.09) and 16.77 (95% CI: 12.66 to 20.88), re-
spectively. The average number of Proctosedyl
suppositories decreased by 0.85 of a supposi-
tory (p<0.01). The ratio of traditional/modern
medicine was 2.12 (95% CI: 0.26 to 3.97) and
increased by 0.2 times (p = 0.02).The average
cost of hemorrhoid treatment was 145.95 baht
per visit per month (95% CI: 122.71 to 169.21).
The cost significantly decreased by 6.11 baht
during the observation time (p<0.01).

DISCUSSION

Segmented Regression Analysis is a tool
to assess the prescription pattern and cost of
the treatment. This analysis is appropriate to
study effects of intervention conduced as part
of arandomized trial as well as interventions that
constitute a natural experiment. It also allows
the researchers to control baseline levels and
trends, and to assess how much the UCP
changed the outcome of interest. Wegner et al
(2002) asserted that Segmented Regression
Analysis required data on continuous or counted
outcome measures, summarized at regular, and
evenly spaced intervals. Thus the prescription
pattern of hemorrhoid treatment in the commu-
nity hospital was observed before and after the
UCP.

According to the recommendation of Wegner
et al (2002), a number of time points before and
after the policy and a number of observations at
each point in the time series are sufficient to con-
duct segmented regression analysis. There was
some missing data. The outliers were corrected
by averaging the data. The Durbin-Watson sta-
tistical test for autocorrelation of the error term in
the regression model showed no problems with
autocorrelation (the value was 2.05), indicating
an adjustment for autocorrelation was not re-
quired.

The results reveal that Petch Sang Kart was
prescribed more than Proctosedyl during the
study period. The trend of traditional medicine
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Table 1
Segmented Regression Analysis of the average number of medicines per visit per month, ratio of
medicine, and the average cost of hemorrhoid treatment per visit per month.

Medicine b (slope) 95% Cl p-value
Traditional medicine (Petch Sang Kart; PSK))
Constant 41.76 25.43 to 58.09 <0.01
Time points in months (1-29) -0.32 -2.54 10 1.89 0.76
Implication of policy (O=before, 1=after) 4.92 -14.79 to 24.64 0.61
Time points in months after policy implementation 1.12 -1.46 to 3.70 0.38
R?=0.19
Modern medicine (Proctosedyl)
Constant 16.77 12.66 to 20.88 <0.01
Time points in months (1-29) -0.85 -1.41 to -0.29 <0.01
Implication of policy (O=before, 1=after) 3.91 -1.06 to 8.87 0.12
Time points in months after policy implementation 0.97 0.32t0 1.62 <0.01
R2=0.29
Ratio of medicine (PSK/Proctosedyl)
Constant 2.12 0.26 to 3.97 0.02
Time points in months (1-29) 0.29 0.04 to 0.54 0.02
Implication of policy (O=before, 1=after) -1.16 -3.40 to 1.08 0.29
Time points in months after policy implementation -0.27 -0.56 to 0.02 0.66
R?=0.21
Cost of treatment
Constant 145.95 122.71 to 169.21 <0.01
Time points in months (1-29) -6.22 -9.37 to -3.06 <0.01
Implication of policy (O=before, 1=after) 15.66 -12.41 to 43.73 0.26
Time points in months after policy implementation 5.75 2.08 t0 9.42 <0.01

R2=0.52

use was not different between the pre-policy and
post-policy periods, while the level and trend of
Proctosedyl use declined. Regarding the doc-
tors’ prescription, they prescribed 30 supposi-
tories of Petch Sang Kart or 10 suppositories
of Proctosedyl. Many factors were related to the
prescription pattern, such as the number of doc-
tors, treatment experience, and medical prac-
tice. The doctor was the most important factor
influencing the prescription pattern. Some pa-
tients were prescribed Petch Sang Kart longer
than the regular prescription due to the long dis-
tance between patient’s house and the hospi-
tal. However, we found that there was only one
doctor prescribing medicine in this manner at
Mae On Hospital. Therefore, the main confound-
ing was eliminated. Since the doctors tried to
replace some modern medicine with traditional
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medicine, the ratio of medicine increased from
the staring point through the end of the obser-
vation period (p=0.02). The cost of hemorrhoid
treatment decreased from the staring point
through the end of the observation period
(p<0.01).

The average number of modern medicines,
and the cost of hemorrhoid treatment has de-
creased. While the ratio of traditional/modern
medicine has increased. This study demon-
strates that modern medicine for treating hem-
orrhoids has had reduced use with an effect on
the cost of treatment.

On initiation of the traditional medicine
project at Mae On Hospital, traditional medicine
for hemorrhoids was not known to the patients.
However, most of the patients were satisfied with
the traditional medicine after taking it because it
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is from the local wisdom. Traditional medicine is
now requested to reduce the symptoms from
hemorrhoids.
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