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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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#7299 Ab (86%) 23 PCR (37%) Waz31 Blood smear technique ﬁmm"l,ﬂumimaﬁ]ww&”ﬂaﬂ@‘iwq@
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Usennauaasliiiuiimildis PCR lasfidunu 52.99 umdeau 75.12 uneann waz 205.03
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
5

N139979 anti-filarial IgG4 antibody
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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.
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%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.

1



m‘ﬁ’?ﬁ?ﬂmﬂa ana. A.uw.3as anfaus

Falas9n1s Iny 8 mmnaqmmwﬂs:ﬁ‘h‘ﬂmm;Egammﬂummuumaﬁmi’m AN

%af@150n’1%‘5&nq1& Annual Health Examination among Elderly in Rural Areas of Khon Kaen
Province

WNIVLNRAN NA.AT.IINT Lﬁmagj

wndvaluna &5ws dazaa

]
~

< a a A
nudsnu A.UN.303 aNTaNs

¥
Av AAo

[ ¢ A = o A @
ﬁanmmazmqwa ﬂ']i'J'i]El%N')(ﬂq‘]J‘iZﬁ\‘iﬂL‘Wﬂ?fﬂ‘l:l"]ﬂ'ﬁvl,ﬂ@]3’3'4]61“”3’]’]Wﬂ3$"i]']ﬂ°1]E]{'JE}IE*JT\‘Ia']EI:L%L?.I@]
o o ' o ' < wvaA £ ° P e ' &
TUHUNVDIIININVD LN T mamuﬂu;ﬁﬁmq 60 'ﬂ“uu"l,ﬂmmu 576 3¢ E:"IN@]"JQEH\TLLU‘LI%E]']EJT‘LW]Q%

v e ¢ v J v ~a
Lﬁﬂ‘llﬂ%lﬂi@]ﬂﬂ’ﬁﬁllﬂ"lﬂﬂﬁ@ HATANULLFOUDNNTIRIIIUA? EI’J%SJ’]@]?E']‘LL

3UuuUN3R 8L TUMTIBTINT T

lil 1 A v U s 1 1 & 1 tgl Qo =)
waagl Newnidgienyiasar 79.9 Vlmumnqmmwamﬂ@ammmma"l,ﬂu madndszi@niigy
qvﬁ misﬁ‘ﬂﬂsﬁamsﬁwqm M3z ANIIUIIAAAIMIT MTTIUIRTN i’mmugd AMTINANNAW
Tafia MITOTWAT NMINTINRDA NIIATIATRRIIZ NITATITFIUAT LA NITATIINH LaNATIUARE
Usslnna84mMInTIgunIwaInantadu wu %ama:maa;ﬁgamqﬁiﬂmsaaqmnWWLﬁﬁﬁu 23.0,21.0,
36.4, 71.7, 32.5, 75.7, 55.4, 43.0, 41.6, 18.8, L8z 13.3 ARV lunsjuggamﬂqam%f 391 3¢ ﬁﬁﬂﬂ

SUNITATIAUY LLa:mSamann o808z 9.0 wax 11.5 AUAIAL

nsua ld 1 Taninisina NI na 1w

IneunsHaswlurtign

12



m‘ﬁ’?ﬁ?ﬂmﬂa ana. A.uw.3as anfaus

%atﬂ50ﬂ151ﬂﬂ 9 ﬂﬁiﬁﬂﬂ’]ﬂ’)’mLﬁﬂﬁ] mmunfﬁaﬁa ﬂ’J’]SJﬁ%J‘HEﬂI LLﬂ:ﬂ’J’]&JVL’J@iaﬂ’]iLﬂgﬂ%LLﬂﬂd
224ULUFOUNN 2TUN NG Health Assessment Questionnaire #wingiholsadadniay
%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.
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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



Vol.85 No.10 PREVALENCE OF EPILEPSY IN RURAL THAILAND : A POPULATION-BASED STUDY 1069
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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J Med Assoc Thai

October 2002

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;
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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
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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.

www.thelancet.com Vol 364 September 11, 2004



Articles

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
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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



24

S. Sittisombut et al.

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-

Page 2 of 8

(page number not for citation purposes)

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-

Military Medicine. Vol. 170, April 2005

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




346

MPV Bites, Epidemiology. and Predisposing Factor

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.

Military Medicine. Vol. 170. April 2005

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



338
o
g "D
1
* S .
3 Ji ey
Lampang J el o
12“\ *5/ ’ R |
. .a0s
h_ Nakom Sawan
Myanmar 1, = Ay
i s
| *
= Nakom Ratchasima
\\ Ratcha Bun * e S
S ¢ Lop Buri ey
5 ’
‘I j.__r
¢ s \ Cambodia
v L,.x,\ 2
Prachup Khiri Khan 4 i

/

/
/

{ li1 Nakorn Si Thammarat
*

Wy T
Songkhla
[rang \\L #‘:‘K_'_\
4 \.;rk.__l] Y
L

Malaysia

Surat Tham

)

B

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

Vol 34 No. 2 June 2003 445




SouTHEAST AsiaN J TRop MED PuBLIc HEALTH

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
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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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Health, Chulalongkomn University, 10" Floor, Institute Building 3 Phyathai Rd.,
Bangkok 10330, Thailand. Fax: (662)-255-6046; Email: sratana3@chula.ac.th

VOL. 12, NOS. 2-3, 2000 191



192 R. SOMRONGTHONG & S. SITTHI-AMORN

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.
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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.

INTERNATIONAL JOURNAL OF ADOLESCENT MEDI!CINE AND HEALTH



ADOLESCENT HEALTH NEEDS IN A SLUM IN THAILAND 199

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-

Vol 36 No.4 July 2005




FAcTorRs AFFECTING ADOLESCENT DrRuG UsE

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,
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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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