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Objectives:

1. To produca high quality apidemiological research for the purposes of planning and
evaluation of health care.

2 Tuhmrmaﬂumnhﬂtﬂh@qmﬂiyuﬂdumhhﬂulmm

Methodology: various mathods a.9. survey, case-control study, cohort study, randomized
control trial and diagnostic test,

Results:

Twenty-five publications in international indexed joumals wers supported by this Senior

Ressarch Scholar Program during the funded parod. Eight are presented in this report. Eight
Thai and five international Ph.D. students are enrolied in the program

Discussion and conclusion

This program has confributed remarkably to scientific development In Thalland and Asia.




program needs further funding to ensure continuation.
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Executive Summary

This program is based at the Epidemiology Unil, Faculty of Medicine, Princa of Songkla
University, in order to strangthan research capabilities of the epidemiological research group.
Several research projecis were initiated. Six Thai and three Intemational Ph.D. studenis
enrolled In the program and were involved in the research. Twenty-nine articles were published
In International journals, The following paragraphs summarize the publications. Details of each
aricle are in the annexed reprints and manuseripts
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: Sungthong R, Mo-suwan L, Chongsuvivatwong V, Junjana C. Secular
increasas in weight, height and body mass index among school children of Hat Yal, Thailand:
a § years follow-up study, Southeast Asian J Trop Med Public Health 1999:30:532-8.

Abstract: Upward trend of growth and overwelght has bean reported from developed couniries.
As Thalland has been undergoing rapid economic transition over the previous decads, we
conducted an analysis to demonstrate the secular changes of growth over five years follow-up,
Subjects were a cohort of 2,252 primary school children recruited in 1992 for the Hat Yal
childhood obesity study. Baseline demographic and family data wers collected by a
questionnaire completed by parents. To quantify the cohort effect. a generailzed estimating
equations analysis for a cross sectional time series data was undertaken with weight, height,
and body mass Index (BMI, kg/m2) as a dependent variabla and containing a quadratic term of
age, sex, year of birth and family variables. One thousand and ninety-four (48.5%) childran
completed & anthropometric measurements. Graphs of madian weight, height, BMI and
overweight prevalence of each birth cohort agalnst age showed secular increases of growth
and overweight, and an age effect, For each one-year younger cohorl, the madian waight,
median height and median BMI increased by 1.22 kg, 1.25 cm and 0.23 kg/m2, respactively,
An increasing trend of childhood overweight reparted here may signify a nesd for preventing
overwelght and reducing weight in childhood adolescence in the fubura.

2. Thapa N, Chongsuvivatwong V, Geater AF, Ulstein M. High-risk childbirth
practices in remote Nepal and their determinants. Women Health 2000:31:83-97.

Abstract: This study describes birth-related practices and their determinants among women In
the Jumila district of Nepal. Data were derivad from a housshold survey In 19986, Of 839
married woman of reproductive age, 657 who had given birth to their last child during the |
pravious five years wera included in the analysis. Qualitative information was further obtained

from traditional birth attandants (TBAs), mothers-In-law, community lsaders and pregnant

wormen. High-risk practices were common and related to local custom and lack of knowledga

on the iImportance of cleaniiness. Husband's level of education greater than fifth grade

significantly reduced the high-risk practices in all stages of childbirth, independent of ather

socio-economic, biological and village variables,




3. Thongsuksal P, Chongsuvivatwong V, Sriplung H. Delay in breast cancer care:
a study in Thal women. Med Care 200:0;38:108-14,

Abstract: BACKGROUMD: Breast cancer is the second most common cause of cancer death
in Thai women. Cancar registry data reveal a high prevalence of late-stage disease at
diagnosis. Tha factors resulting in delay in Thailand have not yet been investigated.
OBJECTIVES: To determine the extent of, and the factors contributing to, delay In breast
cancer care. DESIGN: Women with breast cancer who were firel treated at Songklanagarind
Hospital between June 1994 and June 1996 were interiewed with retrospective chart audits of
care. MEASURES: Dependent variables included patient delay (symptom recognition to first
care) and system delay (first care to treatmant). Indepandant variables tested included
demographic factors, help-seeking bahavior, and cancer knowledge. Nonparametric rank sum
lests were usad for univariate analysis, and Cox regrassion was used for multivariate analysis.
RESULTS: Ninety-four cases were Iincluded In the study. The median patient and system
delays were 4 wesks; 26.6% and 24.4% of patients, respectively, experienced patient and
system delay =12 weeks. Only marital status (unmarried compared with marmed women) was
significantly associated with patient delay (hazard ratio [HR] 2.78, 85% C| 1.23-6.25).
Contacting & provincial hospital Instead of a university hospital as first medical care (hazard
ratio 2.50, 1.23-5.26), being given a diagnosis rather than baing told nothing (HR 2.04, 1.14-
3.57) and being given treatment rather than being immediately referred (HR 4.55, 2.22-8.08)
were associated with system dalay. CONCLUSIONS: Patlent delay and system delay in breast
cancer care ara important weaknessas of disease controf in Thalland. Educallonal programs
should targat unmarried women, who are at higher risk of delay. System delay in hospitals
outside the university neads to be improved by a good referral system,

4, Nguyan TM, Chongsuvivatwong V, Geater A, Prateepchaikul L. Charactaristics
of repeat aborters in Vietnam. Southeast Asian J Trop Mad Public Health 2000:21:167-72.

Abstract: Two hundred and sixty married women saaking induced abortion service in Hanol,
Vietnam were interviewed io determine the magnitude of repeal induced abortion and explore
salected characteristics of the repeat aborters. Seventy-one parcent of the sample reported
having had at least one previous nduced abortion. After adjustment for age and number of
lving children, poor atiitudes toward contracaption, low use of modern contracaptives and
fallure of contraception ware shown to be significantly assoclated with repeat induced abortion.
Woman's age, number of living children, contraceptive knowledge and experience and desire
for no more children were positively related to repeat induced aborfion. Socio-demographic
characteristics were not related to repeat induced abortion. Improvemeant of attitudes toward




contraception, persuasion fo use modern contraception and promotion of contraceptive
affactivaness are recommended strategies to prevent repeal induced abortion.

5 Tran TS, Jamulitrat S, Chongsuvivatwong V, Geater A. Risk factors for
posicesarean surgical site Infection. Obstet Gynecol 2000;95:367-71.

Abstract: OBJECTIVE: To delermine postcesarean complications and identify independant risk
factors for surgical site infection, METHODS: We studied a cohort of 989 women delivered by
cesarean betwean May and August 1997, Infections were determined by examinations during
ward rounds, reviews of laboratory results, and follow-up for 30 days after discharga. Risk
factors were identified by multiple logistic regression. RESULTS: Surgieal complications wers
rare. There were febrile morbidity and Infection complications in 16.2% and 12.4% of subjects,
respactivaly. Eighty-five subjects had 95 surgical site infections (9.8%), and saven risk factors
wers indepandently associated with infection. Risk factors included precperative ramote
infection (adjusted odd ralio [OR] 18,5, 85% confidence interval [C1] 2.1, 128.3),
chonoamnionitis {OR 10.6, 85% CI 2.1, 54.2); maternal precperative condition (OR 5.3 for
those with severa systemic disease [Amarican Society of Anestheslologists score > or =31,
85% Cl 1.2, 24.0); preeclampsia (OR 2.3, 85% CI 1.1, 4.9); higher body mass index (OR 2.0
for every five-unit incremant, 85% CI 1.3, 3.0); nulliparity (OR 1.8, 95% CI 1.1, 3.2); and
increased surgical blood loss (OR 1.3 for every 100-mL incremeant, 85% CI 1.1, 1.5).
CONCLUSION: Host susceptibility and existing infactions weara Important prediclors of surgical
site infaction after cesarean dalivery. Further ntervention should target this high-risk group to
reduca the clinical effect of surgical site infection.

6. Teanpalsan R, Nittayanania W, Chongsuvivatwong V. Blotypes of oral Candida
albicans isolated from AIDS patients and HIV-free subjects in Thailand. J Oral Pathol Mad
2000,29:193-8,

Abstract: This study was conducted to axamine blotypes and antifungal susceptibility patterns
of oral Candida albicans isclated from HIV-infected patlents, HIV-free patiants with candidiasis
and healthy subjects. All lsolates wers biotyped using & typing system based on enzyme
profilas, carbohydrate assimiiation patterns and boric acid resistance, Thirty-aight bictypas
were found amongst 218 oral C. albicans isolates. The major blotype found was A15, which
accounted for 32.6% of all isolates, and this blotype was the most commeon in all groups.
There was a greatar variaty of blotypes of C. albicans In the HiV-infected group than in the
other groups; however, there was no siatistically significant difference between the groups.
The minimum inhibitory concentrations (MICs) of a total of 118 isolates were determined for




amphatericin B and for ketoconazole using the National Committee for Clinical Labaratory
Standards (NCCLS) broth macrodilution method and the E-test. When the antifungal
susceptibility patterns among the groups were compared, 8 statistically significant differenca
was found only with amphotaricin B. The median MIC of ampholericin B in the HIV-infectad
group was higher than in the healthy group (P=0.013, NCCLS method; P=0,002, E-test).
However, this differance in sansitivity was not restricted 1o any sub-type investigated. Our
rasults showed that the biotype patterns of C. albicans isclates that colonize HIV-infected
patients are similar lo those of HIV-free subjects, and there s no relationship between
anfifungal susceptibility patterns and the biotypes.

T Chowdhury ME, Akhter HH, Chongsuvivatwong V. Community-based self-
reported symptoms of antepartum morbidities; the health burden and care-seeking pattemns of
rural Bangladeshi women, Southeast Asian J Trop Med Public Health 2000:31:588-605,

Abstract: In Bangladesh there = a dearth on information relating to complications during
pregnancy. Wa foliowad up 1,018 pregnant women in rural Bangladesh sampled from all the 4
old administrative divisions of the country. Trained female interviewers visited housaholds of
the pregnant women at four-week intervals and interviewed them for their current pregnancy-
related complications. Out of a total of 3,812 antepartum visits tha percentage of repored
symptoms of bleading, fits and convulsions, excassive vomiting, fever >3 days, urinary
problems, palpitations and symptomatic anemia were 0.3, 0.7, 1.4, 40, 26.8, 465 and 78.3
respectively. Morbidities were considered to cause a health burden i they imposed constraints
in dally activities of the pregnant women and they were weighted according to Intensity of the
constralnl. For aach morbidity, the mean intensity of burden per episode and the population
burden per 1,000 parson months of ebsarvation of all the women ware calculated. For
common sustaining morbidities like symptomatic anemia and urinary problems the population
burden was much heavier than that for more sarious but rare morbidities ike bleeding and
convuisions. Among the visits in which the women had any sympioms; the percentages of
care-seaking for less frequently reported morbidities such as fits and convulsions, bleeding,
faver >3 days, excessive vomiting ware about 74, 50, 34 and 33% respectively, whereas those
for mora commonly reported complications such as urinary problems, symptomatic anemia and
palpitations. were less than 20%. Care for these morbidities was mostly sought from untralned

providers.
8. Thapa M, Chongsuvivatwong V, Geater AF, Ulstein M, Bechtel GA. Infant

death rates and animal-shed delivery In remote rural areas of Nepal. Soc Scl Med
2000;51:1447-56.




Abstract: This arficle outlines a community-basad retrospactive study in a remote araa of
Nepal and describes local binth practices and their Impact on Infant mortality. Data collection
was carrled out in two steps, 8 household survey from September to October 1996 and a
qualitative research phase. Data collectled include socio-economic background, reproductive
history, birth practices and child survival. Among 3007 live-bom children, 660 (22%) died
befora thair first birthday, In keeping with local customs, approximately half of the childran
were delivered in an animal shed and the other half in the home. Children born in an animal
shed wers al significantly higher risk of dying than were those bomn in the home even after
adjusting for socio-economic status and biological variables. The association was stronger in
the neonatal period (OR = 2.8, 85% Ci 1.9-4.1) than during the post-neonatal period (OR= 1.3,
95% ¢l 1.02-1.6). The preparation of the delivery place was madequate and thereby facilltated
infection of both the newborn and the mother, Traditional norms and animal-shad dalivary
practices are common in the Jumila community. The reasons addressad for giving birth in the
animal shed included (1) Household Delty's anger if delivery takes place in the home and {(2)
sasy lo clean tha shed following the birth.

8, Chongsuvivatwong V, Lim A, Dueravee M, Geater A, Ritsamiichal 5, Oshikawa
S. Foliow up of water usa In a tin mining area affected with arsenic poisoning, Southeast Asian
J Trop Med Public Health 2000;31:768-74.

Abstract: Ron Phibun district in southern Thailand has been known as an endemic area for
arsenic contamination. The government has beean trying 1o improve the situation by
encouraging the use of ralnwater and pipad water. This study aimed to document the change
of waler use and to identify factors associated with safe water use in 1997 compared to that In
1884, Home visits and face-lo-face questionnalre Interviews were undertaken, Information on
water use for drinking, cooking, washing food and washing utensils in 1894 and 1997 was
obtained. Among 3,849 housaholds from which data could be obtained (estimated T9% of total
households), the parcentages of using safe water (including water from botthad rain water,
piped and aresian well water) for drinking and cocking rose from 72.6 and 57.8 in 1884 1o
936 and 80.9 in 1887, respectively, Tha parcentages for washing foods and lor washing
utensils rose from 28.6 and 20.5 to 59.1 and 53.8, respectively. In 1997, percantage of
households using piped water for drinking and cocking was still low (3.6 and 12.3) compared
to those using plped water for washing food and utensils (39.1 and 43.6). Multivariate analysis
shows that independant factors of the household predicting safe watar usa ara: high arsenic
area, naar main road and having piped water installed. The influence of these factors (as
Judged by the level of odds ratio) operates more or less equally on water usa for all purposes,

10




excapt that installation of plped water has more influence on washing water than drinking and
cooking water. We conciude that safe water supply in the area is sfill inadequate. Even if

piped water is installed, it is often not used for drinking and cooking. The reasons for not using
piped water for drinking and cooking need to be identified.

10. Ratanajamit C, Chongsuvivatwong V. Survey of knowledge and practice on oral
contraceplive and emeargency contraceptive pills of drugstora parsonnel in Hat Yai, Thalland.
Pharmacoapidemiol Drug Saf 2001:10:149-56.

Abstract: in Thailand, oral contracaptive (OC) and emargency contraceptive pill (ECF) are
available as over-the-counter (OTC) drugs, and drugstores share 30% of services. While the
rate of dispansing contraceptive pills has Iincreasad, tha knowledge and awareness of ECP
use is limited among users and providers. The objective of this study was to assess
knowledge and practice of drugstore personnel on providing OC and ECP, in order to improve
the quality of services. Drugstores located in Hat Yal District, Songkhia Province, Southem
Thailand, were the accassible population. There ware 109 drugstores, half of them owned by
pharmacists. Tha population was stratified by owner {pharmacist or non-pharmacist) and
randomly selected to oblain a sample size of 30 drugstores for each class. Two study
mathods, questionnaire interview and sacret shopping, were used lo measure knowledge, and
practice, respectively. History-taking, drug-choosing, and advice-giving wara the domains
measurad. The resulls demonstrated that knowledge on OC was fair, but that on ECP was
poor. Pharmacists had better knowledge of proper history taking and ECP indication than non-
phammacists. OC and ECP provision were Inappropriately practised in drugstores in the study
area, A majority of drugsioras ware mainly owned by non-pharmacists. For OC practice, drug-
choosing was good, but history-taking and advice-giving wers poor in both groups. Although
both groups dispensed ECP poorly, pharmacists dispansed significantly battar than non-
pharmacists. Among non-pharmacist staff, the average scores of OC advice-giving, and ECP
dispansing, wene stafistically significantly better among those working in phamacist-owned
drugstores. Both knowledge and practice on OC and ECF should be improved in both types of
drugstoras in tha study area.

11. Huong NT, Chongsuvivatwong V., Geater A, Prateepchailul L. Cost-banafit
analysis of urine pregnancy tests prior to menstrual regulation in Vistnam, Am J Public Health
2001,91:825-6.

11




12.  Leesmidt V, Pannaruncthai S, Chongsuvivatwong V. Implemeanting the
universal health covarage: which source of Information s more reliable? Southeast Asian J
Trop Med Public Haalth 2001;32:674-81,

Ahstract: The implementation of universal health coverage needs accurate data on tha
distribution of health benafit coverage, particulary the uninsured. The national surveys and
routine reports are two important sources of information ready for use. This study shows the
validation of data from two sources. The data from national household surveys on the medical
welfare, the health card and the social security schemas were validated with the routine report
data of the Ministry of Public Health (MOPH) and the Social Security Office (SS0) by
provinces, There were considerable differences between these data seis. The national survey
dats gave a 1.5 times higher estimate than the report data of the MOPH and the S50,
Financial implications of using inaccurate data to implement the universal health coverage
could ba huge, depending on the capitation rate.

13. Sungthong R, Mo-suwan L. Chongsuvivatwong V. Efiects of haemoglobin and
sarum farritin on cognitive function In school children. Asia Pac J Clin Nutr 2002:11:117-22.

Abstract: The assoclation between iron deficiency anaemia and cognitive function impairment
hat besn widely reported In young children, but whether the impairment is a result of iron
deficiency per se or a combination of iron deficlency and anaamia, and how these conditions
interact, is still questionable. Four hundred and twenty-saven school children from two schools
in sockeconomically deprived communities were selected in southem Thailand. ron status
was datermined by hasmoglobin and serum ferritin concantrations. Cognitive function In this
study was measured by |Q lest and school performance, Including Thal language and
mathematics scores, using z-scores based on distributions within the same grade and schoal,
Data on demography and sociceconomic status were collected by questionnaire answearad by
the parents. Linear regression modals were used to investigale the efiect of anaemia and ron
deficiancy, reflected by haemoglobin and serum feritin concentration, on cognitive function and
school performance. Wa found that cognitive function increased with increased haemoglobin
concentration in children with iron deficlency, but did not change with haemoglobin
cancantration In children with normal serum ferritin level, Children with iron daficlency anaemia
had consistantly the poorest cognitive function (I, 74.6 points; Thai language score, 0.3 5D
below average; and mathematics score, 0.5 S0 below average). Children with non-anasmic
iron deficiency but with high haemogiobin lavels had significantly high cognitive function (ia,
86.5 points; Thai language score, 0.8 SD above average; and mathematics scora, 1.1 SD
sbove average). This study found a dose-response ralationship between hasmoglobin and

12




cognitive function in children with iron deficiency, whersas no similar evidence was found in
iron sufficlent children.

14, Chowdhury ME, Chongsuvivatwong V, Geatar AF, Akhter HH, Winn T. Taking
a medical history and using a colour scale during clinical examination of pallor Improves
detection of anaemia. Trop Med Int Health 2002;7:133-8.

Absiract We davelopad a colour tint scale o use as an aid in the clinical assessment of
anasemia by measuring conjunctival pallor. The objectives of this study wers to evaluate the
accuracy and agreement among observers in detacting anaamia |n three sequantial phases
with incremental information using clinical pallor of different anatomical sites, subsequently
adding subjects’ medical history for physical symptoms and the colour scale. After training In
the application of these three sequential assessments, 12 primary health workers were
assigned to independently examine 198 anaemic and 254 non-anaemic pregnant women while
blind to the true anasmic stalus. Their assessments in each phase wers then comparad with
ihe anaemic status based on hasmoglobin level, measurad using HemoCue, taken as the gold
standard, lo determine sensitivity and spacificity, and agreaments among observers in
detecting anasmia were calculated. In the three sequentlal phases of assessment the
sensitivities wera 73.8, 78.3, 82.9% and specificities 76.0, 84.7 and 30.8%, respectively. In
each subsequent step, the improvements In both the sensitivity and specificity were statistically
significant [P(chi2{(McNemar)) < 0.01]. Kappa statistics for agreement among 12 obsarvers for
assessing anaemia In the sequential phases were 0.50, 0.71 and 0.82, respectively. The
Spearman rank corelation coefficient between haemoglobin level and the colour scale reading
was 0.68 (P < 0.001). Taking medical history and incorporating a simple colour tint scale with
examination of pallor improved the sansitivity, specificity and agreament for detection of
anaemia by health workers,

15. Pungrassami P, Johnsen SP, Chongsuvivatwong V., Olsen J. Has directly
observed treaiment improved outcomaes for patients with tuberculosis in southam Thailand?
Trop Med Int Health 2002;7:271-9.

Abstract: OBJECTIVE: To validate the practice of diractly observed treatmeant (DOT) and
evaluate ils effect on treatmant outcomes. METHODS: This follow-up study conducted in 24
districts in southarn Thailand included 411 new, smear-positive, pulmonary tuberculosis (TB)
patients who started treatment between February and September 19849, Patlents and/or their
observers were Interviewed about their actual DOT prastice during the first 2 months of
treatment. Treatment cutcomes ware evaluated at the and of the second month and at the end

13




of reatment. RESULTS: Of 411 patlents, 379 wera assignad to DOT but only 68 practised
strict DOT for every dose during the first 2 months. Adjusted odds ratios (ORs) for 'no sputum
conversion’ and 'unsuccessful treatment’ were 1.1 (85% CI 0.6-2.1) and 1.3 (95% CI 0.6-2,8),
respectively, for those who practised stict DOT vs. the rest. CONCLUSIONS: Actual practice
of DOT was guite different from what was intended at the assignment, Practice of strict DOT
during the first 2 months was not associated with sputum convarsion or freatment success n
this study area.

16. Sungthong R, Mo-Suwan L, Chongsuvivatwong V, Geater AF. Once weekly is
superior to dally iron supplementation on height gain but not on hematologlcal Improvemant
among schoolchildren in Thailland J Nutr 2002,132:418-22.

Abstract: Intermittent iron supplementation has been suggested as a replacement for daily iron
supplements for redueing anemia in developing countries. The effects of once weekly and daily
iron supplemantation on hemoglobin (Hb), serum ferritin (SF), prevalence of anemia, weight
and height are compared In this study. Primary schoolchildren {n = 387) from two salected
schools In the Hat Yai rural area, southern Thailland, were recruited in 1899. All childran
racaived Albendazole and then randomly received ferrous sulfate (300 mg/tablat) aither daily
or weakly, or a piacebo for 16 wk. The average increase in Hb was not significantly different
between the daily (mean +/- S0; 6.5 +/- 6.0 g/L) and weekly (5.7 +/- 6.3 g/L} groups.
Howevear, the avarage increase in SF was greater (P < 0.01) in the daily (mean +/- 50; 39.8
+/- 30.3 microg/L) than the weekly (13.4 +/- 17.3 microg/L) group. All cases of iron deficiency
anemia were abolished In both daily and weekly groups, whersas no reduction in prevalance
pecurned In the placebo group. Height gain was greatsr in children who recelved weekly (mean
+- S0 2.6 +/- 0.9 cm) than in those who recaived dally iron (mean +/- 50; 2.3 +/- 0.8 cm), (P
< 0.01). Weight gain, weight-for-age and height-for-age were not significantly different amaong
the intervention groups. It is concluded that 8 weekly iron dose is more effective than a dally
dose in height gain bul not in hematological improvement over 18 wk of supplemantation,

7. Pungrassami P, Johnsen SP, Chongsuvivatwong V, Olsen J, Sorensen HT.
Practice of directly observed treatment (DOT) for tuberculosis in southern Thailand:
comparison batween different types of DOT obsarvers. Int J Tuberc Lung Dis 2002;6:383-95.

Abstract: SETTING: A government health system in southemn Thalland where the directly
observed treatment, short-course (DOTS) strategy has been Implemented. OBJECTIVE: To
compare the practice of actual directly observed treatment (DOT) and the observer
sustainability for different types of observer. METHODS: During 1888-2000, 411 patients with
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new smear-positive pulmonary tuberculosis were followed up. The patients andfor their
observers were interviewed about tha presance of any person with the patiant during drug
intake and the practice of watching the patient swallowing the medicine (actual DOT). Data
ware recorded monthly and analysed by Cox and logistic regression models. RESULTS: Far
health personnel (HP), community member (CM}, and family membar (FM) observers, the
proportions who did not practise actual DOT were respectivaly 11%. 23%. and 35%, and the
proporfions who changed to no observer or self administration were respactivaly 11%, 1%, and
2%, during the first 8 months of treatment. Haalth parsonnael had the loweast risk of not
practising actual DOT (odds ratlo HP/FM 0.1, 95%C1 0.1-0.2; CM/FM 0.9, 85%Cl| 0.5-1.6) but
tha highest risk for change to self administration. CONCLUSION: To increase the coverags of
actual DOT, strategies are needed to maintain heaith personnel as the DOT observers and fo
promote actual DOT among family member observers

18, Ratanajamit C, Chongsuvivatwong V, Geater AF. A randomized controlled
aducational intervention on amergency contracaplion among drugstlore personnel in southem
Thailand. J Am Med Womens Assoc 2002,57:186-9, 207.

Abstract: OBJECTIVE: to document the effectiveness of an educational intervantion In
Improving knowledge of and practice in dispensing emergency contraception (EC) among
drugstors personnel in Thalland, METHODS: Sixty of 120 drugstores in Hat Yal, a city in
Sauthern Thailand, were randomly selected, and half of them were randomly assigned to
participate in an educational program. Well-irained “secret” shoppars wenl into each store
before the intervention and at 1 and 3 months after the program to assess the knowledge of
and practice In dispensing EC among the drugstore personnsl. RESULTS: Dispansing
practicas al basaline werne poor to fair and knowledge was fair in both groups. Sellers in the
Intervention group improved significantly in cholce of drug, advice provided, and knowledge of
tha tima limit for initiating EC, but those in the control group did not. However, proper history
taking on the fime of intercourse and menstrual cycle was poor in both groups at all study
periods. CONCLUSION: All drugstore personnel should be aducated on the importance of
history taking and on the time limit for initiating EC.

19, Chuajadong P, Kedjarune-Leggat U, Kertpon V, Chongsuvivatwong v, Benjakul
P. Associated faciors of tooth wear In southaem Thailand, J Oral Rehabill 2002;29:997-1002.

Absiract: The purpose of this study was to evaluate the possible risk factors connected with
tooth wear, Using the Tooth Wear Index (TWI) and the chariing of pre-disposing factors tooth
surface loss was recorded in 506 patients, of the Dental Hospital, Prince of Songkla University.
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We found that age, sex, number of tooth loss, frequency of alcohol, sour fruit and carbonate
Intake ware significant risk factors. Regarding the tooth position, the first molar showed the
greates! degree of wear, while the canine and premolar showed the leasl, respectivaly, The
occlusal surface showed the greatest wear and the cenacal, lingual and bucecal surfaces
showed the least, respectively,

20, Liabsustrakul T. Lumbiganon P, Chongsuvivatwong V, Boonsom K, Wannaro

P. Current status of prophylactic use of antimicrobial agents for cesarean section in Thailand. J
Dbstat Gynaacol Res 2002:28:262-8.

Abstract: AIMS: To evaluate actusl practices and physician reasons for variation in prophylactic
use of antimicrobial agents for cesarsan section (C8). METHODS: The study combined a
survey of 2726 medical records and an interview of 50 practicing physicians at the obstetric
departmanta of a university, a regional and a general hospital in Songkhla Province, Southem
Thailand. RESULTS: Practices that were consistant with systamatic reviews were use in 94%,
prescription afier cord clamping in 86%, and choosing ampicillin in 91%, because physicians
believed in the advantages of these practices. Indications for prophylactic use ranged from
routine use for all cases o sselective use for indicated cases such as ruplured membranes,
vaginal examinations, labor, matamal obesity, or unplanned 5. Single-dosa prachce was
varied greatly across hospitake, from 9% to 84%. The reasons given by physicians for a
multiple-dose regimen were personal experience in this regimen and belief in its supenarity
under their local conditions. This practice was less common where the hospital had practice
recommeandations. CONCLUSIONS: Mol all evidence-based knowladge s adopted In practice.
The prophylactic use of antimicrobial agents for CS varies among physicians. Past experience
and personal beliefs In the limitation of research generalizability are the barriers lo such
adoption.

21, Pungrassaml P, Chongsuvivatwong V. Are health personnal the basl cholce for
directly observed treatment in southern Thailand? A comparison of treatment outcomes among
diffarant types of cbservers, Trans R Soc Trop Maed Hyg 2002;96:695-9.

Absiract A prospective study was conducted In 24 districts In southem Thailand in 1998 with
directty observed treatment, short-course strategy (DOTS) implemented lo determine treatment
outcomes in relation to the praciical obsarver among 455 enrolled patients with tubarculosis.
Health personnel (HP}, community mambars (CM), family members (FM) and sali-
adminkstration (SA) were initially assigned to be DOT observers in 43%, 5%, 44% and 8% of
411 analysed patients, respectively. In practice, 56% of the 379 patients with assigned
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observars changed thalr observers. The pracfical observer was the assigned obsarvar amaong
17% of patients assigned to HP, 57% to CM, 75% to FM. and 34% to SA, respectively. There
wera no significant differences In treatment success batween different types of main obsarvers,
Ad|usted odds ratios (85% confidence intarval) of treatmeant non-sucoass wara 1.1 (0.3-4.7),
0.7 (0.2-3.3), and 0.5 (0.2-1.1) for HF, CM, and FM, over SA groups, respectively, HF may not

be the best choice in our setting dus to poor sustainabiiity and the availability of another
promusing cholce {CM).

22, Liabsuatrakul T, Lumbiganon P, Chongsuvivatwong V. Frophylactic antibiotic
prescription for cesarean section. Int J Qual Health Care 2002;14:503-8.

Abstract: OBJECTIVES; To assess the use of prophylactic antiblotics for cesarean section,
and to identify factors associated with a doctor's intraoperative prescription, DESIGN; A
hospltal-based, cross-sectional study, STUDY PARTICIPANTS: All 967 medical racords of
woman undergoing cesarean section from January 1998 lo February 1999 in a university
hospital, Southem Thailand. MAIN MEASLURES: Independant variables consisted of patient
and doctor factors. The outcomea variable was whather any antibiotics were given
intracperatively. Multivarate logistic regression with random effects was usad to idantify factors
assoclated with the doclor's prescription. RESULTS: Prophylactic antibiotics were prescribad in
82% of all patients. One hundred and sighty-alght patiants (21%) received antibiotica
postoparatively, Of the patlents receiving intraoperative antibiotics after cord clamping, 8%
recatved only a single dose and 53% received an additional postoperative prascription. The
most commonly used antibiotic was ampicillin, Intraoperative prescription was significantly
associated with longer duration of ruptured membranes, higher number of vaginal
axaminations and doctors” age. Doctors aged 30-38 yaars had three and seven iimes the
likelihood of prescribing intraoperative antibiotics comparad with thelr younger and older
colleagues, respectively. CONCLUSIONS: Administration of single-dose prescriptions was still
an uncommon practice. Prophylaxis was given more commonly o patients with wall known
risks for infection, and was given by doctors aged 30-38 years.

23 Ratanajamit C, Vinther Skriver M, Jepsan P, Chongsuvivaiwong V, Olsan J,
Sorensan HT. Adverse pregnancy outcorna In women exposed to acyclovir during pregnancy’;
a population-based observational study. Scand J Infect Dis 2003;35:255-8.

Abstract: This study aimed to examine the risk of adverse pregnancy outcomes In children

born 1o mothers who redeemed a prescription for systemic or topical acyclovir during
pragnancy. Data on prascriptions of acyclovir wers obtained from the Danish North Jutland
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Prescription Database and data on pregnancy culcomes from the Danish Medical Birth
Regisiry and the County Hospital Discharge Registry. The risk of malformations, low birth
waight, pratermn birth and stillbirth in users of acyclovir were compared with non-exposed
women using a follow-up dasign, while tha risk of spontansous abortion was axamined using a
case-control design. 90 pregnant women had redeemed a prascription for systemic acyclovir,
and 995 woman for topical acyclovir, during 30 d before concaption, or during their
pragnancias from 1 January 1980 to 31 December 2001, The odds ratios (95% confidence
imtervals) of the exposed relative to the non-exposed for the systemic and topical acyclovir
wera: mallormations. 0.69 (0.17-2.82) and 0.84 (0.51, 1.38); low birth weight, 2.03 {0.50-8.35}
and 0.48 (0.21-1.07); pretarm birth, 1.04 (0.38-2.85) and 0.95 (0.70-1.28); stillbirth (for topical
acyclovir), 1.70 {0.80-3.80), and spontaneous aboriion, 2.16 (0.60-7 80) and 1.29 (0.80-3.60).
Thers is increasing evidence that the use of systemic acyclovir is not associated with an
Increased prevalence of malformations at birth and pretarm delivery. The data for low birth
welght and spontaneocus abortion are stil inconclusive, although the risk of spontaneous
abortion is increased in women exposed to acyclovir during the first month of pregnancy. The
use of topical acyclovir does not seem to be associaled with any adverse pregnancy outcoms,
aithough data on stillbiih are inconclushne.

24, Kuning M, MeNall D, Chongsuvivatwong V. Pregnancy loss in the Philippines.
Southeast Asian J Trop Med Public Health 2003;34:433-42.

Abstract: In this cross-sectional study, 8,481 women aged 15-48 who had at least one
pregnancy outcome wers considered. This study aimed to examine the characleristics of
Filipina woman having had a pregnancy loss, and 1o lest the association batween domestic
violance and pregnancy loss. To confrol for the confounding effect of the numbar of
pragnancies, the sample was divided into seven groups classified by the number of
pregnancies. The risk factors considered were demographic characters (age and pariner's age,
marital status, and place of reskdence), sociceconomic status (education and partner’s
education, having a paid helper at home, having a say In how income was spent), domestic
violance (physical abuse and forced sex), sexual behavior of partner, whether the pregnancy
was wanted, and disease history (tuberculosis, diabetes, hypertension, malaria, hapatitis,
kidney disease, heart disease, anemia, goiter and other medical problems). The major nsk
factors were found to be physical abusa, region, faithfulness of partners, hyperension,
hapatitis, kidney disease, anemia, and the other medical problems, respectively. The risk of
pregnancy loss for the women suffering domestic viclence was 1.58 (85% CI 1.28-1.97) limes
higher than for the women who did not. Women aged 15-18 years had a much higher risk of




pregnancy loss than the other age groups (OR = 1.49, 85% CI 1.22-1.82). There wara similar
fisk for women sged 20-24 years (OR = 1,08, 85% Cl 0.94-1.25) and 35-38 years (OR = 1.05,
85% Cl 0.92-1.18). No association emerged with marital status, socioeconomic status, forced
sax, tha number of partnars, unwanted pregnancy. tuberculosis, diabetes, malaria, heart
disease, and goiter. Although women's age, pariner's age, rasidancs, woman's education,
partner's aducation, and paid halpar at home ware significantly associated with pregnancy
loss, they wers likely to be confounders rathaer than risk factors.

25. Ankplakorn W, Stolk RP, Neal B, Suriyawongpaisal P, Chongsuvivatwong V',
Chespudomwit S et al. The prevalence and managemeant of diabetes in Thal adults: the
intamational collaborative study of cardiovascular disaasa 0 Asia. Diabetes Care
2003,26:2758-63,

Abstract; OBJECTIVE: The aim of this study was to determine in Thal adults aged >or=35
years the prevalence and management of diabates and the associations of diabetes with
cardiovascular risk faclors. RESEARCH DESIGN AND METHODS: The International
Collaborative Study of Cardiovascutar Disease in Asia was a complex sample survey. Data
from a structured questionnaire, brief physical examination, and blood sample were collected
from 5,105 individuals aged >or=35 years (response rate 68%). Population estimatas wera
calculated by applying sampling weights derived from the 2000 Thal census. RESULTS: The
estimated natlonal prevalence of diabetes in Thai adulis was 9.6% (2.4 million peopls), which
includad 4 8% previously diagnosed and 4.8% newly diagnosed. The prevalence of impaired
fasting glucose was 5.4% (1.4 million people). Diagnosed diabetes, undiagnosed diabetes, and
impaired fasting glucose were associated with greater age, BMI, walst-to-hip ratlo, systolic
blood pressure, total chokestared, and serum creatinine levels. The maljority of individuals with
diagnosed diabetes had received distary or other behavioral advice, and 82% were taking oral
hypoglycemic therapy. Blood pressure-lowering therapy was provided to 67% of diagnosed
diabetic patients with concomitant hypertension. CONCLUSIONS: Diabetes is common in
Thailand, but one-half of all cases are undiagnosad. Because diagnosed diabetes is likely to
ba treated with proven, low-cost, preventive theraples such as glucose lowering and blood
pressure lowering, inltiatives that increased diagnosis rales would be axpacted 1o produce
substantial health benefits in Thailand.

26, Liabsuatrakul T, Chongsuvivatwong V, Lumbiganon P, Lindmark G.
Obatetricians' attitudes, subjective norms, perceived controls, and intantions on antiblotic
prophylaxis In caesarean section. Soc Scl Mad 2003;57:1685-74.
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Abstract: Over 10% of currant births in 81l countries of the world are dellvered by caesarean
section. Single-dose ampicillin or cafazolin administerad after cord clamping has been proven
to be effective for the pravention of post-cassaraan infections as Indicated In many mndomisad
trials and reviews in the Cochrane Library. This study aimed to determine threa delerminants
of bahavioural intention using the theory of planned behaviour: attitudes, subjactive norms, and
parceived controls. Intentions were axamined for five aspects of the use of antibiotic
prophylaxis. namely whether or not anfibiotics were usad, used in all caesarean sachions, afier
rather than befora cord clamping, whather ampicillin/cefazolin or broader-spectrum antibiotics
ware used, and whether single or multiple dosas were given. Filty obsletricians selectad from
university, regional, and general hospilals In southern Thalland, were surveyed using a
quastionnaire and in-depth interview. Their intentions lo use a single dose and to use In all
cases wera low, and this was related to negative sttitudes and reference groups who did not
approve of the single dose. The negative attifude was basad on scaplicism concerning the
applicability of well-equipped Irlals from the developed world and fear of consequences of
post-cassarean infections. Morms carried over from residancy training had more long-term
Influence in their practice than newear information from books or joumals. Perceived sxtemnal
controls on their practice were less predictive of intentions. Intentions wera only partly
predictive of behaviour, Changing aftitudes, introducing evidence-based Information into
residency training and strengthening control systems in the hospital are essential 1o improve
intantions.
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SECULAR INCREASES IN WEIGHT, HEIGHT AND BODY MASS
INDEX AMONG SCHOOL CHILDREN OF HAT YAI, THAILAND:
A 3 YEARS FOLLOW-UP STUDY

Ragsamee Sungihong'. Ladda Mo-suwan *, Virssakdi Chongsuviveiweng' and Chaon Jumjzns

‘Epidemiology Unit und ! Depariment of Pedisirics, Faculiy of Medicine. Prince of Songkla University.

Har al, Songkhla 9OUI0, itamd

Abstract. Upward send of growth and everweight has been neporeed from developed counaries. As Thailesd
hag been endergning faphd ecosamie wanzitica over jhe provious deesde,. e candocked oa analysis w
demonpirme the secubir chimgel of growth over five years Tollowsup, Suhjeis were & cohor) of 2232
primsary seheod children recruited im 1991 for s Hae Yol childhood chesity saudy. Rarglioe demographic
anil Farsily Juis were collscied by o gisraiaanaiie complered by parenis; To guantify ihe cobon effect o
genenalized exsimeing eqeasons analysis for 3 crons sectionsl thme series dma uas mnderiaken w il weight,
heighs, amd bady meiss indes (BMI, kgAm@) a5 3 Jepesdeny wsrisble ond consining 2 quadralic igmm ol mge,
pex. vear of biril aml Tamily variables. Ome thowsand and niney-four (4837 ) chikleon completed 6 ashie-
pomseiric meassremen s, Graphs of median waight, height, BMI and overwaaght prevalence of each Fnl
wobon sgainsl age sheusd seculor incresses of growih snd sverwehghl, asd un sge elfect. For each oee-
year younger coban, the median weight, median hoight and median BAL ncrezsed by 123 kg, L.25 em and
0,23 kp/m®, respecrively. An iscreasing wend of childhood evermeight ieponied here may signify o meed

for preveniing cverweighs snd redusing welghi in childhosd siolesorsce (n dhe fmure.

INTRODUCTION

Chilld growih and muadioa has been suggesied
2t & good ipdicsier of healih as well a8 sociceco-
nomic well being of & counry. Owver the previous
decades, upward change in growih and increasing
prevalence of obesity have been observed in devel-
oped countries. Hughes er ol (1997) reported an
average increase of 1 10 3 cm in English and Scot-
tsh primary schoal children from 972 1 1994
During ihe sume period, the sdjusted increase in
height of children aged 5 10 14 years old of the
Bogalusa heart study wai 1.6 cm (Frecdman ef al,
1997). Among inner city children and ethnic mi-
porilies of Briwin, height increased approximabely
.5 cm over the perlod from 1983-1993 (Chinn ef
al, 199E). While growing 18ller, these children wers
gening Tatier oo, The US national health and nuri-
tional surveys showed ihul the prevalence of over-
weight based on the 85 percemile culoff point for
body mass index increaped from 1 5% 10 32% dur-
ing 1963 to 1991 (Trojsno  of, 1993). This irend
of increasing prevalence of obesity found in devel-
oped countries was slse documenied in lower in-
come coumirics, ¢ China, Brazil, Cuba, Vietndin

Cormetpondence: Dy Ragsamee Ssngthesg. Epidemiciogy
Uinit, Faculy of Medicine, Prince of Sangkia Universiy.
Hai Yai, Scagkhla 80010, Thallsnd,
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and Thailsnd [Popkin of af, 1998). From a longiw-
dinal srudy of schood children in Han Yal, Thoiland,
ohesity prevalence was reported 1o incresse from
125 10 1 5.6% in two years (Mo-sawan @ af, 1934}
Among school children in Chine, obesity rales.
associaied with susiing, were reaching a level com-
parable 1o those in the United States {Popkin e al,
F996).

Momt growih studies, however, were camied
oot in erods-seciional samples Investigations of
birth echort or secular irend effects on growih and
obesity are limited by spch design. With ihe longi-
uadinal data from a cohor of school childeen resid-
ing in Hot Yai in the southern part of Thailand, we
conducted the enalysis to demonstrme ihe seeula
changes of weight, height and body mass index over
ihe five yeire

MATERIALS AND METHODRS

Studdy site

Hat Yai, & cley In Songkhla Provipce, i ihe
eemer of ecomomy of the sowberamost pan of
Thailand. It iz aboue 1,000 km from Bangkek the
capital city, and 100 km from the Makaysian border.
Rubber, ses-food, wood Fumiture snd 1ourism is-
290,000 in 1997, $3.5% residing in the municipsl-
by

Vel 30 No. 3 Scpember 1999




Btk Ierweaten s Gavmorn o SCime THilbars

Sulsfects

A cohort of 1,152 primary schood chifdren was
recrgizal in 1992 for the Har Yai ehildhood obesity
study uring vao wzge sampling. Sis schools [wa
mninicipalily-operaed und four privaie) were mn-
domly selevied fram 13 primary svhools in ihe Hai
Yo municipaliny area. then one or o clgeses af
each grade were randomly selecied fromn each school
The snedy was approved by the Commites for
Research in Homane, Facoliy of Medicine. Prance
of Songkls University snd parental consent was
abitaimed.

Collection of data
Subjecis were weighed wearing schowl unifarms
withaul belis and shoes snd with cmpary pockers

Weight and height were meassired sunually  (in
January) fromt 1992- 1997 with a beam bodance Deeeta
scale and sadiomser (Deciecio Scnles. Ine. Brock.
Ivm, XY, LSA) 10 the nearest OL) kg snd 0.5 em,
respearively. W used the same snd careful quutity
conipd of measurement lechniques over time. n-
compleie daia was due 1o cither childien move o
oaher schessls oF 1o other places where wd could poi
Tollow rhem. Baseling demographic sml fomilv dais
were collected by u quessionnalre compleied by
parenis 2= described i the previous repert {Mo-
suwan amd Geater, | 96),

Duis analysis
Diily subjeecin with eamplése & pmhoopomsine
mensurements were included in ihe amalysis. To

Table 1
Baseling charscwerinies of ihe selecied and mon-schecied subject.
Varichles Selected %) Non-selocted (%) Clil-sagunre *
Overweight o emry 1,093 {(18.1) 1158 (14.6) 7
Eox = male 456 (417 641 (55.7) 44.0
Foiber"s education asy 92 1.7
Tl Ba (1.8 3b (1.5)
primary 195 (22.0) 263 (29.5)
secondary 278 (303} 268 (29.7)
higher thon secomdary 398 (44.9) 338 (31.9)

Mother's edircntion &I 926 194
o 3 (3.2) 52 (5.6)
primary 332 (342) 398 (42.0)
secondary 193 (21.1) 176 (19.0)
higher shan secondary 361 (39.5) 300 (32.4)

Father's occupstion HEY 1] 232
ng 4 (0.5) 6 (0.7)
casual 191 (21.5) 230 (15.4)
farmer 12 (1.4) 43 (4.8)
irades 405 (45.6) 348 (335)
government officer 201 (FrE) 218 (24.10
alffice worker 6 (.6} B0 [5.8)

Mother's sceupation 318 933 434
e 176 (19.2) IGl {17.3)
casiual 129 (14.1) 16l €17.3)
farmer 1o (1.3 33 (3.5)
irsder 402 {43.8) 380 (42.0)
government officer 158 (17.2) 166 [17.8)
office worker 43 (4.65) 23 (24)

Pareni monihly income * Q36 930 248
<5000 bahi 145 {15:0) 211 (22.7)
510,000 bahi 39 L) 137 (35.3)
§=<30,000 bahi 60 (38.5) 193 (31.5)
230,000 baht Hé {12.4} B0 (SE)

* All were significant i p Jevel beas than 0.05.
* Parental monilyly |lsceme. 1 beln = 0,04 US dallar ar the iime of dais collenion.
333
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Tahte 2
Binh cohon <ffect on weight. beight and BMI by genemlized estimation squations analvyis,
Viriables Weigha Height Buody mass index
3 ikgj fem) [kgim")
Coelficien [ Coeilicient P Cocilicien 1]
Ape’ G b <1 001 10093 =001 L20 (L0
A g’ 0 <(L.001 02 <0001 =000 L il
Binh year 1.1 <001 .23 =00y 023 00
Sex = female .35 Q.023 23 <0001 /0,003 w5
Paremial income 264 0000 141 0019 092 0001
Y Age = ape in wear gl the fima of Jdata colleciion
5% = mon sigmalicnim ki
examine for passbilily of selectson hizs, o chi-squars -
et wnd seed 1o delect differences boiween selecied
L

and nom-gelecied proups. Due 1o jis high correlagion
siith gl body Ml {Roche ¢ al, 1981, we mied 1he
body mass indes BRI, body welght (kg) divided
by helght (m) squared | ro dhefiime obetiny in our siody,
A child with a BMI vabss above the US Firsa Ma-
ligmnl Healilh and Mumrithon Examinanion Survey
(MHAMNES-1) B5™ percentile for age and sex was
considered gverweighved {Must er af, 1991},

Secular changes of growih and averweight and
e effecr were demonsivated by planing median
welght, median hefght, median BMI and overwerght
prevalence of each birth coahori against age To
quantify the cohan effect, a generalized estimating
equasicns analysis for a cross sectional time series
data wag underisken with weighs, height, or BMI us
1 dependent variable and comaining sex, yvear of
birh, snd quadraiic lerm of sge (age and age’).
Quazdratic term of age is used insesd of linear term
becouse we expecied thar the age effect on welgh,
hedght and BME will decrease as children grow inta
adabesrence and sdubbood. Family varables including
parendal education and occupation, and paremial
income was retained in the models onky if it was
ratipicslly significant =t ihe 5% level, All analysis
were done wring the STATA statistical software version
% {SimaCorp, 1997}

RESULTS

Of 2,252 yubjects followed from 1992 1o 1997,
1,094 (48.5%) had & complete smhropometric
medsiaretnenis and hepce wers incleded im this re-
port, Comperison of chamcizristies of he seleomed
groop and the rest is presented in Table 1. The se-
lecied group contaimed more females and had higher
St ibecOnOmic Salud

L
L] Lj L] L o wm m W & m L
Aps [y}
IZg 1=Medlon wolght for npe of oele bl eohon fram
19021997,

Iecian weight {kg]
[

EF & % W oW oW WM =% & W W W

Age [years)
Fig 2-Mdedlan webght for ape of femabes binh ook fom
1990 1907,
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L] w W L] H ul L] L1 ] 1 1] F
Aol [yakra)
Fig 3~hbedian haight for age of male bimh cohons from

1952- 1957, -

L ] L ] L - L] = w e L - NF -
Age [resi)

Fig d=Mfedian height for epe of femube binh cohom. fron
19921907,

Figs | and I show median weight for age of
cach cobart of maled and females, respectively. Far
miales, at each age point, later cohort was heavier
than the former ones with the youngest cohort be-
img the heaviest, A similar irend was observed for
femsles. The yosngest cohon had 2 median weight
higher than the elder cohenis. In contrasi 1o makes,
median weights of females appeared 1o be stable 2t
mid adolescanece.
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L 1 L] " L] L) R} L. m L w w
Ags |pwars)
Fig S=Medun B3 for pge of male bah culusw  from
- 19T,

NERRRERE

L] ¥ L] L] W 4 W om = oW W T w w
Age fyaam)
Fig d=hdefion BAM for sge of female benk cobong frem
5. 1087

kedian beight for age of female cohons sabi-
lize:d earlier than (hose of males (Figs &, 4). Similsr
to weight aspect, younger cobort wad taller than the
ehder ones, At the mid snd late adolescence, girls
bown {u 1978 were approximately 6-10 em shorier
than those bom 1-3 years later.

Similar 1o weight and height, median BMI of
ibe younger cohort of both sexes was greater than
thoee of the elders (Figs 5, 6). Because ihey were




CoiTHESST Adzas | Ted Mo P Mesgis

W ] ® 4 ™ Tm o m = i@ W, b
Aga fysais)
Fg ?=Percam onarneight for gpe of male birh cohame fecim
1953, 1997,

-

]
T

Paromni
H

L] L] L] ® W W WM W W W W W

hga [pedis)

Fig B=Parcent overweipht for age of female blnh cohoris
feoom J993- 1991

6-10 con ghorer but anly 1.5 kg lighner than other
colworie, e eldest female cohari exoepiionally had
ihe highess BML While BM1 of males increased
linearly with age from 6 10 17 years old, BMI in-
crement In females appeared (0 slow down afier
thirieen years of age,

Figs 7. 8 depicted prevalence of overweight
for age for males snd females, respectively. Females
hind & lower prevalence than makes, Wit exceplion
of some birth cohens, the younger cohon tended ta
have & grester prevalence of overweight than the

536

older ones. Howeser, o decremsing previlance of
overweight was observedd in females eniering sdo-
lercendd

feeriln of the gemermlized esimating ogisiion
naulyais 15 shown in Tablke 2. Each model was k-
jusied with age, sex and @ guadrmic werm OF age.
Birth cobert ffect on weight, height amd B3I wan
significan. Clblien wha were bom dne year youage
weighed 1.23 kg heovier, were 1.25 cm talles, unid
had & BATL of 0.23 kghn? gremter than ihose being
born earfier. Stmblar lindings of a grester value of
welghi, height and BMI sere observed in children
of ik high incame family.

DISCUSSION

The present foagitudinal study of school chil-
dren demonsirated significunt birth eohon effect and
age effect on growth and overweight prevalence.
The new birth cohos husl 3 gresser valie of weight,
height and BRI than the elder cohorts. The differ-
ence was mostly pollceable jn the youngess groap.
Prevalence of overweight was also increased with
age op 10 early adolescence then had a dewnward
trend. Males and fermales had a different patiern of
ape effect. Anthropometric parameters of famales
reached plweny eardier than those of males, Preva-
lence of everweight of females was lower than that
of males and decreased when reaching adoleirence.

Our findings of secular incresses of growth
and averweight support previous repons from de-
valopad countries (Chinn et al,1998; Freedman &1
al, 1997; Hughes ot of, 1997; Starks of al, 1981
Tralno e of, 1995} Theze sudies (Chinn ¢ al, 1998,
Freedman ¢ al, 1997; Hughes er al, 1997) reponed
height increments of 0.1 10 3.3 em over tha pervod
aff 10 1o 22 years, Using birth cobort anslysh, we
demomsirated much greaser increase, 1.25 em per
birth year. This enlarged effect probably reflected a
wide gap between the actual growih amd ibe growih
potential among children of a country undesgaing
an econamie transition like Thalland (Kachondham
er al. 1993). For children of high-income coumries
who slmest grew to their fullest potential, econdemic
effect on heiglt would then 1ake a longer lime obe
poticed. Usz of different anthropamernie index o
define obesily renders a direct comparizon of preva-
lence of obesity across siudics infeasible, However,
ng manzr which Index was utilized, sn increasing
irend of obesliy was docuinenied. BMI wos recom-
mended &3 & screening index of abesily for adoles-
cents (Himes and Dietz, 1994). From the Bogahua
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hearr gndy, BAN increaned by §.5 kl.'ln: over 1the
twemy veurs or U075 kginaily 1 Freedmun erad, 19971
Again, we Townd & greer increase of 038 kg'me/
birth year, Froon our previows repost. 3 signinicant
treid of iovreased risk for childhood obesiny was
wssociared whh Wigher family wome {Slo-tuswan
and Geamer, 1996). The bias of subjecis inelinded
o Analydis W ands upper incume groups may paxily
exaplaim 1hig obiervaien.

Erifferent panerns of overwelght by sex wene
observad, From 9 US sarvevs (3 mis of cnoss-see-
tional and coheet stsdies ) incloding 66,772 cnldren
aged 3 wo 17 weurs, matan BMI inereaded with ape
and vt A zhily il gher For giels i for boavs {Rosner
i al, 19RE), Mean BMI of whin: female cobart of
Bnipll.ru heart study leveled alf ground 15 yeurs of
age, w heereas ihoge of white males Jdid a linle lager
&t 205 i Freedman of af, 1997), Om ke condrary, mean
BMis of block cohons of both sexes showed rather
signdy increnpe up w 15 vears of age. BMI patier
of our female subjects won similor o that of Bogalusa
white femnle cohort, while ihot of our male cohors
behaved like Bogaluea black subjects, Consegquanily
we found a kigher pereemage of averwelghn for boys
ihan for girls,

The nee of MHANES-1 BMI dwn 1o classify
our subjpeers may need jusificadon. Lock ol local
B3| reference and upper height limin of 170 cm of
the local weight-for-height eurves resirict the uee of
local stendard for overweligh esegorizaiion in our
siudy. Doe 1o natable ethnie diflference (Rosner &
al, 1358}, viilization of KHANES-[ reference may
undersstimate pverweighi prevalence of gur pre-
puberial children,

Concern of averwaight in children comes from
is long term effecis on morbidiy and menali.
From ihe Harvard grawih susdy of 508 lean (BA1
value below X5* percentile of the NHANES:I ref-
erence Tor age ond sex) or overweight (BMT value
abave T5* percentile of the NHAMES-T reference)
sdolescems 13 w 18 yvears old, afer 35 years of
follow-up overweight was agsocialed with @a ine
crenped risk of mortality among men (MMust e al,
1992). The relative rigks were 1.3 [95% confidensce
tmereal {C13, 1.2 - 2.7 for mertality from all caused
and 13 (95% CI. 1.4 wo 4.1} for modality fram
corounry heart disease. Another report of 57 yeare
foflew-up of the Boyd Orr cohort of children aged
1 years 10 14 yesrs 9 months (Gunnell ef.al, 1995,
the hazard rabo for el cavss moniality in those with
BMis above the 75 perceniile for oge wnd sex wag
1,5 (55% C1, 1.1 -2.3) and for ischemic heart dis-
case it was 2,0 (95% CI. 1.0-3.9). Previding mn

Vol 30 Mo 3 Sepiember 1999

obrerved increasing rend of childhoed m’um‘qi‘,hl.
there & an immediate ned of intervénlion siming
4 preveniing averweight and reducing weighi in
vhildhood and asdokescence.
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Delay in Breast Cancer Care: A Study in Thai Women

Paranee Troncswss, MD,” Virssaxor Crionasuvwarwons, MO, PeD,T o
Hurcka Seievuna, MO"

Bacuaoinn, Bmast cancer is lhe second
most common cause of cancer dealh 'n Thal
women. Cancer regisiry data reveal s high
prevalence of late-stage disease ai diagmosis.
Tha factors resulting in delay in Thailand have
not yel been investigated.

OEeenvis. To determing the extent of, gnd
the faciors contobuling to, delay in breasi
LANCIT Care

Disack. Women wilh breasl cancer wha
were first treated a1 Songklanagarind Haspital
briween June 199 and June 1996 were [nlar-
viewed with retrospecive chant audits ol care,

Mossunet, Dependent variables included
palient delay sympiom recognition o frsi
care} and system delay (First care to treatment).
independent vaiiables vested included demo-
graphic factors, help-secking behavior, and
cancer knowledge. Nonparametce rank sum
tesls were used for univariste analysis, znd
Cox regression was used for mullivariate anal-
ysia.

REsviTs. Ninety-fouar cases were lucluded in
the study. The median patient and system

|

Delay in diagnosis and treatment
keads o progression of diseass w© a

of
CANCET o
stage and is assocated with high mortality.!

E
-’

delays were 4 weeks; 266% and 244% aof
patients, respectively, experienced patien! and
system delay >12 weeks. Only marital status
lunmarried compared with married women)
was significantly associated with patient delay
thazard ratio [HRI 270, 95% O 1L23-6.25,
Conlacting a provincial hospital instead of a
wniversily hospital as firsi medizal care (haz-
ard ratio 150, 1.33-5.26), being given a dizgno-
sis rather than being told nothing (HR 204,
1.1M=3.571 and being glven teatment rather
than being immedistely referd (HR 4353
L. 02-5.08) were associated with sysiem delay.

Concivsons. Pallent delay and system d=-
lay in breasi cancer care are importani weak-
nesses of diseaze control In Thalland, Educa-
tional prgrams should tagel wnmarried
woinen, who are &t highes rsk of delay. Sys-
tem delay in leospitals outside the universiiy
needs 0 be improved by a good referral sys-
tem,

Koy words: bresst eancer; patient delay; ays-
tem delay, help-seeking behavior. (Med Care
00381081141

Understanding the nature of delay in each society

*From the Department of Patholosy, Faculty af Med-
icimee, Prince of Umiversity, Songkhla, Thalland

Feom the Undt, Faculty of Medicine.
Prince of Universify. Songkhls,

cine, Poiowes of Lﬂmumﬁ The Bl Mﬁ i

Unit is partially supported by the Thailand Research
Fund.
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should lesd to carfier disgnosis and freatment,
thits improving the outcome.

in Thisland, breast cancer is the second mosi
common cancer in women. The data from our
Cancer Registry reveal that most patients receive
treatrnent at & late stage (56% st Stages [l and V).
These ligures suggest deley in breast cancer cane,
which sesds 12 be nvestigated.

Lelay in biesst cancer care can be divided inio

eral studies concemning delay in breast cancer care

cer knenwledge, snd previnus health cam experience.
However, most of these studies are from developed
gountries or high-incidence arcas. It s appropriste to
gain insight into the nature of delay and the assoc-
stion of Aot with these factors in Thailand. This is
i bacause socionulbuml aspects of care or help-
particular to Thailand are unknown
and bocause cancer education is not well developed.

Health services in Theiland sre maink provided

DELAY IN BREAST CANCER CARE

the breast who weve admitted to Songklanagarind
Haspital lor initial keatment between fune 1994
and Jurne 1996 Subjects were excluded i they did
mat cooperate or data concerning delay were un-
reliable.

The mumber of sulgects was determined by
sample size calcubstion, based on testing & null
mypothesis of no differencr between ihe incidence
rales in two {or more) groups,'* and assuming the
presence of an independent factor with bwo levels,
with median survival times of 3 to 5
weeks and 5 10 5 weekd, and ~50% of the subjects
inemch bevel. At a 5% lewel of significance and with
B0% pewer, 44 ta 130 subjects were required,

Data Collection

Diata on personal and health care behavior were
obtained by intendow by a mained ward nurse
using a structured questionnaire. Clinicopatho-
logic date—lor eample, type of surgery, labora-
torv resulis, and results—wore ab-
stracted From  hospital and rooonds.
Dumtion of delwy was also determined from hos-
rital reconds and compared with interview data, If
a large discrepancy existed, the case was excluded
becanse of possible unraliabiliny of the datc.

Study Varisbles

The independert varlsiles included rnciode-
mograptuc background, paticnt sssessment of firs*
and date on which it was recognized,
source and date of Rrst care,. and frout-
meni by firsi doctor, previous health care practice,
and eances knowdedge Pathologic tumornodes/
metastasis staging was based on the staging sys-
tesn of the Amercan Joint Committes on Cancse,1*
The dependent variables were patient delay and
systemn dielay. Fatient delay was caleulated in
weeks from the date on which a patient frst
noticed the symplom to the date of first medical
consaltation. System delay was the interval from
first redical congultation to the date of admission
for treatment st the study hospital.

Statistical Analysis

MNonparamettic stalistics using Knaskal-Wallis
and Wilooomn renk sum tests were initially weed to
explore the sssodation between delay and inde-
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pendent variables. Cox regression for survival time
date was used in multvarate soalysis. Hazard
ratics for each level of 2 (actor were reciprocated 1o
denate the ratio of the natural logarithm of the
probability of delay among subjects at that level to
that among subjeris at the reference level st any
gven e, Thus, & mbo =1 indicates a greater
probability of deley, ard a mto <1 & lower prob-
ability of delay, compared with the reference level
The best fitted models wene obtained by backward
hood, using a P value > 0U05 as the criterson for
remaonval

Resgults

There were a total of 101 eligible subjects during
the study perod. Seven subjects were exchaded
because of and unreliability of
delmy’ dats. These subjects were not different foom
the included subjects regarding 1o stage of Jdisease.
Four of them hed Stage 1 disease, two had Stage
Nl and one had Stage IV The final number of
subjects 1scd in the analysis was 94,

Patient delay angsd from 1 to 207 weeks,
with a median of 4 wueks. Patient delay >12
weeks was sxpenienced by 26.6% of patients. A
breakdown of duration of patient delay by de-
mographic characrerisiics, -relnted fac-
tors, and fumor stage #s shown n Teble 1.
Unmasiied women had remarkaldy long patkent
delay compared with married women. Huwever,
the difference is not significant in univariste
analysis. Tumor stage was also not significant if
separated into four stages but appeared signifi-
cant whem into Stages | + 11 and Stages
0 + IV (P value = 0.038, Wilcoxon rank sum
test). In multivariste analysis, only marital status
was statistically significant: HE 2.78 (95% CI
1.23-6.325).

The systemn delay manged from <1 week to 104
weeks, with & median of 4 weeks. System delay
=12 weeks was oxpenienced by 244% of patients.
[‘.'I.upmk and mansgement by fist physician

significant in unhrariate snalysis
Mmmuﬂmiﬁﬂmm
assessed sepanately in Cox regression because they
were comelated. Al theso three varisbles gave
statictically significant hasssd ratios (Table 7). Be-
cause no other factor was significant, the results in
Table 2 are given without adjustment.

110

Mamical Cagy

Mone of the factors related to past health carp
atilization was associsted with paticnt or sysiem

in our study, the proportion ﬂfﬂu:l\riuhpm
who expericnced delayvs of 23 months is compa-
rable with other shudies. but the medisan delay &
lorsger. In the literature, the proportion of delay =3
manths has been reporied mainly for patient
drlq'.hllﬁpmiﬂilhpkhlmhr

Antonousky ef al, patlent delay of =3 months
ranged from 35% to ST The resulss of &
meta-analysis of 12 publications during 1975

through iMiwndl.!-numhddlyHBl.li
B and other recent individuat
mq:d lﬁ bo 27N A1

mnd syssem deiay
i i other studies 280

liii;
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DELAY [N BREAST CANCER CARE

Tanid 1. Duration of Fatient Delay by Demography, Symptom-Related Factors, and Tumor Stage

bedisn Duration
Mimmber GEnterquastibe mnge

Shady Vasisbles of Cases in wesko)
Age {y)

=54l E§ 1 (1-8)

41-50 » 8(1-27

5 - a1-1n
Ielurital giute

Udnamaairied L 29 {2-104)

Married L 311
Educatian leved

= Primary school it A1)

Seponeary-high 14 3 11-43)

>Hagh school " 45(-9
Family monklyly i ome (Hahi)

=5 Sl 2.5(1-12

SO0 (RN 1w 2{1=-7

Ealitl) F i) A E2-24)
Type of symplam

Marss 1] 4 [1=13)

Pzin o ottier 13 Zl1=F
Patient symprom sesccement si frsl iecognition

Bumgr e 5 {1-12)

Tumaricancer i3 2 (1=5)
Tumor stage

Sage | & 3 (=&}

Stage [I it =3 [1-18

Stage 1l 1% By2-27

Stage [V 1 | 0 (1 5-575)

I

# provincial hospatal experienced longer systerm de-  informed of the disgnosls increased the patient’s

Lay than those who contacted the university hospital,
Beferred patients withou! previous teatmen: had
shorter systemn delay. Thus, the development of a
good miemal system may shorten delay. Most pa-
tients did mot have access to the university hospital
for first care, and ~20% of cases were given medical
treatmend by thelr find doctor. This resulted In &
mecian system delay of 13 weslks. Thus, thess doc-
tors need Reedback and perhaps a refresher course to
improve case management.

However, the fact that not being informed of
the diagnosis ley the first doctor was associated
with shorter delay b probiematic. Wie harve no data
to snow whether in fact the doctor did use verbal
commundication to encourage the patient to go to
the referral center quickly, or whether not being

anxiety and thus led the patient to go to the
referral center more quidkdy, or, by contmast,
whether being informed of the diagnosis of pos-
sible cancer frightened the woman and made her
wvodd further treatment.

Health beliefe 2= heglth education eqposme.
and family factors®™ have boen shown to be associ-
ated with help-sesking behavioc However the
of thess factors to the detay. Although unmaried
women had & higher ride of doley
other detalled rmasons, sach &3 & worman's shyness of
the physiclan’s gener, were not explored. Purther
study aimed Io elucidate these relaticnships should
b considered so that public education health efforts
can be better disscted.

m
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Mesmtar Casy

Tane 2. Relationship Between Current Health Care Utilization and System Delay

Murmber Rbliion Dt Hazard Ratin
Study Varisbics of Cares findumguartile range in wecks) 5% O
Source of first medical care
Private clinic F A% =12 185 {0.91=3.85)
Community hospital 2 4 (3-8 1S 08— Lany
Prenanaisl hospdiad F. ] d (3= 180133500
Private hoapiil 1 4 2-11) LM {ETF-117
University hospital  F] 201-35 1
Diagrnaasis of firs plopsician
Bemign i3 TI2-1 M {1.14-257
Tumanprasible cancer 2 41112 144 {02705
Mot informed of diagnass . 2il=di 1
Flarapement of fist phasean
Medicne H 13 {321 455 (2. 22=-490M)
[ " 4 (2-4) 5.5 (1.04-1.56)
Oithers [ =0 L) LT3 B
Wa imesimeni h h10=7) LN FLR=-TI
Refur 13 i =[] ¥
Transpariation condition o studdy hospital
Ens B 3 i3=m i
Fair k' 47=111 99 LAT=1.58)
Cilcwhi F. | il A=, LTl R

Our siudy has some Emitations, | M=
pang bizs. Our hospital i= & refcrral center, snd
patienis with acvanced dissase may be le i2ely o
seck heaiment. This was shrwn oy the very few
Paiends with slage IV dlsease in our sanipie. In fact,
therefore, the xtent of delay may
than we obsereed This samping bizs could slsn be
responsible for the nonessociation of many variables
tested. Arnother limitation is the reliabilitr of tho dats
as & result of recadl bias. The patients were asked 1o
pecall such fimes &5 when they fint recognized the
bump and when they first went for medical consul-
25on. should be more questionable in
these with lomger delay before data collection. The
last major limitation was an nability of the study o
Eive in detall the associated reason for the observed
mmmh-mm
sucy, and because no other data
muwhum“mﬂ
serve &8 guide for further Smestigation.

The study, however, had some Post

studies have used simple statistical tests
dividing the time into two or more intervals. By
using this method, factors may appear

insignificant. In contrast, if Cox regression is used

far lhe continuous tming data, even a small
difference will be desoctad, = A few reconl studies
have used Cox reyression analysis 1% The final
strength «f dhis sudy is that ihe <tudy sxploed
miany otcintial variables that aliowsd e L lden-
tify factors independently assoctated with delay.

In sumimary, Faten] and system delay in breasd
cancef care are important weaknesses of beess
cancer coptngd in Thallend. Unmaried women are
mone vulnerable tn p patient debay, but
the reason far this emeins unknown. Educational
mmmmmﬂﬂrwm
group, System delay in hospitals the wini-
versity needs 1o be minimized by a good refermal
sysiem. General practitioness in this country may
need a reficsher course to improve case manage-
ment. svold unnecessary madical estment, and
propesly refer patients,
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CHARACTERISTICS OF REPEAT ABORTERS IN VIETNAM

Mguyen Thi My Huong', Virasakdi Chongsuvivetwong?, Alan Gester® and Ladawas Pratespehsikol

'Setentific Research Department. [estitute for the Protection of the Mother and Newbaors,
Hanob, Vietnum; "Epidemiclogy Unit, Faculty of Medicine, Prince of Songkla University,
Hat ¥ai, Thailand; "Department of Pedisiric Mursing, Faculty of Mumsing. Prince of Soogkls University,
Hat Wi, Thailand

Alstract, Two hundied and siaty martsd womes seking induced abonsan servics in Hanoi, Vietnam were
inkervigwed tp determine the magnriwde of repedl indeced sbostios and eaplose selected chemctennics af
the repeni sboriers.  Seveniy-ane percent of ihe sample peported having had i less one previoa: indeced
sborion. Afler sdpunmest for sge and sumber of Uving chiliren, poor siilisle toward contrmcaption, bow
use af mesderi canlmeceptives and falwe of contraception wee shown 10 be siguificontly ssocimed with
repeat induced nbortion. Waman's age. sumsber of living children, contraceplive kowledge snd expenence
i desire for no move childeen were positively. related 10 repest indoced sbonlon.  Socto-demographic
charsctenistlcs were ot relaled so repeal ndwted ibanion. Improvement of sitiedes toward contraception,
persuasion io wse madern condrscegiion ond promotion of comirscepiive effoctivesess sre Pecommesded

ibrabepics 16 prevest repeal Induced abartion.

INTRODUCTION

Induced nbortion occurs m gresd numbers
throughou the sorld (Henshaw er al, 1995). Repesi
induced aborion stcounty for &4 substantial pros
portion af all induced abonion in many countries,
with reports ranging from 34% o TT% (Vach &
af, 1998 Westfall and Kallail, 1995; Heinrich and
Bobrowsky, 1984}, The rigks on subsequent prag-
nancies of repeal Induced abortion are reponied o
be highes than those of the firs indoced abortion
iLevin #¢ af, 19801, Along with the high rate of
induced abonion, public health services have besn
(meed with serious lealih problems and seveng [1s
mancial costs (Singh & al, 1997),

Alithough repeal indiced aborion stalas had
been uibdressed in many previoos reports, most stodics
have focused oaly on determinants of women hav-
ing &n induced sborion (Okonofua e af, 1999,
Gorhach e af, 1998). Sosdies on repest induced
sbortion in the existing lieratore were slmost sl
conduscted in developed coumtries. The resalis of
these sludies varied greatly, Charactenstics of women
wi hawe repeal induced aborion are unclear

In Yictnam, induced abortion i3 legal and pro-
wided without charge ai all levels of the public

Comesposdence: Dr Nguyen Thi My Huosg. Epidemiol-
ogy Unil, Faculy of Medickne. Prince of Sangkls Uni-
wiersiy, Hal Yai. 90110, Thailasd.

Fox: & 74 212 W40, E-mail; heomgly$4@homail.com
Iminltuse for the Protection of the Mother and Mewbom

43 Trang Thi sereed. Hoan Kbem Discricet, Hanos, Vieinam
Par: B4 48 354638 or B4 48 T43E10
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healih system. Data for 1995 showed am annual
induced abortion number of nesrly |4 million, u
raie of 8} indpced sbortions per | 0 women of
reproductive age snd an average of 1.3 abortions
during the lifetime of & woman. Thess rales were
docomenied s The highest among counirics whers
abortion is legal (Hemshaw &r al, 1990, Goodkind,
1984). Contreceptive prevalence raie in 199 was
68.3%. Inirsuisring devices were used predomi-
manily (54.8%) followed by traditionnl methods
such =i pericdic abgiinence and withdrawal (335.9%)
{NCPFP, 1997), Prevention of induced abarion
was considered 23 u high priority in the Mational
Family Planning Program (Ministry of Healih,
Vietnam, 1997)

Repeat induced abamion i§ common in Yhet-
nam (Vach o al, 1998; Hieu of al, 1993) bai char-
acterislics of women having repeal induced shor-
tion hawe not boen fully expioted, Therefore, (his
siudy simed 10 delermine t5e magnitude of nepesi
indisced aborikon emvong the sboriers and o lden-
Lify their characierisiics with an emphasis oa socio-
demographic snd comtraceprive knowledge, wii-
tude and practice in order 10 gain betler insight
imin the repesi abariers. Infloommtion from this sedy
would be helpind for program planners and palicy
minkers (o oriend future inlervention o prevent
repesi induced abortbomn,

MATERIALS AND METHODS

& crose-asctional siudy wes conducied ol
the Institule for the Protectbon of the Maother and
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Newborn, Hanol, Victmam. This is the leading re-
search institute for Obstenics, Gynecology, Neo-
asiclogy and Family Manning in Viemam with 300
in-patient beds. This stedy was approved by the
Sciemtific and Ethical Review Oroup of the Insi.
i,

A consecutive sample of 260 murried women
secking induced abortion services between April
and June 1997 was recruited and |merviewed by
trained interviewers before performing induced an
abortion procedure. The main Instromeni for col-
lecting data was a structured guestionnaire. 1L covered
spcio-demographic information, reproductive his-
lofy, confraceptive and induced sbhortion experi-
ence, and knowledpe and auiudes wward contra-
cepiion ond induced aborion.

Economic stans was mensured based on 4
fquestions concerning monthly income per person
of the aborter’s family {score | -4) mnd the swner-
ship (score §-2), srchileciure (3care | -4} and area
(score |-4) of the aborier's living house, The eco-
pomic stains wos defined as the sum of s2ores for
oll 4 guestions {theoretical range 0-14), Knowl-
edge of the aborter was evaluated by knowledge
of madem contraceptives (13 guestions) and ira-
ditional comraceptives (2 questions) that shawed
awareness of coniraceptives, understanding about
ihe cormect wse and side-ciects of methods, The
general knowledge of the aborer was determined
by combining kmowbedge of moderm and raditlonal
methods with awareness of ferile period and knowl-
edge abowl supply sources of family planming [1o-
tnl of 17 questions), Each question on knowladge
was scored 0 lor an incormec) und | lor & correcy
amswer (theoreibcal ronge O- 07, Auinsdes wward
coniracoplion and induced aborlion werne messured
by 9 questions on beliels and perceptions of Lhe
sborier regarding contracepiion and induced nbor-
tion, The attiwde guestions were scored based on
the Thurstome scale divided indo three degrees, namely
disngree, not sure and agree. For positive goes.
tions, ihe scores of 1, 2 and 3 were given 1o the
nnswers “disagree”, “not sure™ and “agree”, re-
spectively.  In contrast, the scores of 1, 2 and 3
were given o the answers “agree™, “not sare” and
"disagres” respecilvely, in the negative quesiions
(theoretical range 27} The guestionpine was
preiesied snd modified sccordingly,  Final reli-
ability coefMclent (Cronbach alpha) was 0.7 for
knowledge scores and 0.83 for attilade scores,

All guesnonnaire dats were double-eniered
inlg the computer uklng Epl-Info software, Statis-
tical unmlysis was performed using STATA sofi.

|68

wire, Chamscieristics of the aboriers were sum-
marized according to repeat aborter and first aborier
groups, Continuous variables were explored using
mean and standard devistion (SD) and the differ-
ence between the two groiips tested using Student's
f-esl. Categorical varisbles were stated as per.
centapes and the differences in proportions between
ike two groups was lesied using Chi-squared nest.
Multivarise Jogkitic regression was applied s measurs
association between charscieristics of the shorlers
and the repest induced abortion with emphasis on
knowledge, attiiudes and practice of contraception
and socio-sconomic sstus. In order to adjust for
confounding. age and number of living childeen
were included in the model.

I
RESULTS

One hundred and eighty-five (71%) among
260 women sesking induced nbortion reponed
having at lesss one previows induced sbortion. OF
the repest aboriers, 52% had had one previous in-
duced abortion and 48% had had =1 feast two pre-
vious induced aboribons

Socio-demographic and reproductive charseter-
istles of ihe abortera

The average ages were 318 (SD: 5.5) and
IS5 (SD: 4.9) years {p < 0.05), respeciively, for
the repesi shorbers and the first aboriers [Tabls 1)
Age groups 30-34 and 33-40 were more commoan
among repeil aborters than among firal sborter.
The education. cccupation and economic status of
the aborters were similas in the 1wo groups.

The repeat aboriers had significanily higher
mean nambgrs of pregnancies and living children
than the firsl shorters, 4.5 veraus 2.2 pregnancies
&nd 1.5 vermus 1.1 Diviag children (Table 21 In
wddition. significantly more repesi oborters than
firss abarters $tated that they desired mo more children.
A larger proportion of repeal aborters sought sborion
service ai low gestational age {under & weeks) than
did first aborers. B1.7% vy 62.7% (p < (LO3)

Contraceplive knowladge, attiludes and prac-
tice of the sboriers

The repeal sborters reponed significantly more
experience of any coniraception in the pasi than
the first sboriers. 91.9% vs 74.7% (Table 33, Neary
BO% ol ihe repesl sborfers siaied that they had
become pregnant while they were using & conim-
ceplion compared 1o 30% of the first aboners

Vol 31 No. | March 2000
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Table |
Socio-demographic characieristics of repent aborters and first shoriers.
Characterisiic Repesl sbarer First aborter
(M=1E5) [M=T75)
Age (years)* (%)
10-24 o3 213
15-10 LN 4327
014 4.3 17.3
3540 373 18.7
Mean age** (5D} I (5.5) 18.5 (4.9)
Educmion {%)
Secondary school 68 1.7
High schaol $0.3 493
College 157 14.7
University or higher s % I |
Meon economic scors (50 8.2 (2.0) 8.0 (2.0)
50 = Standard devistbon. |
* Significant W p < 0.09 by chi-sguared ieur
=* Significant al p < 003 by Siedans’s 1-rex |
Table 2
Reproductive history of repeat ahoners and first abaners,
Characteristics Repeal aborier First sborter
(N=185) (N=73)
Mean age ai first marrage - years (509 233 3,00 138 (3.00
Mean number of pregnancics®* (50 4.5 (1.4) 2.2 (0.7
Mean number of living children** (SD) 1.5 {0.7) 1.0 {0.6)
Number of living children® (%)
MNone &0 2.0
one child A5 62.7
twa or three children 538 253
Desire for more children® (%)
%)) SE.4 3120
¥es 416 8.0
Geatational age w induced abortion® (%)
under & weeka BLY 62,7
6 - 12 weeks I3 373

50w Scandaed deviatinn
® Significasi @ p < 0.05 by chi-squared 1es.
=* Significant m p < 0.03 by Siudend’s r-ies|

However, the wraditional methods were more com-
monly wsed than the modem metbods.

The repeat aborters had beotter knowledge of
both iraditional and modern contraception than the
first sborers, Mean score of the gengral knowl-
edge of the repeaters was significantly higher than
ihat of the first aboriers, 2.0 (S0 3.4) v 7.2 (3D:

Yol 31 Ho. i1 Morch 2000

135), The repeat sborters saed less worry about
induccd sbortlon and less concern about contra-
ception than the firsl shorters, The gomeral atti-
tude of the repeat aborters was significantly more
Hkely to be in favor of Indhiced ohonilon and sot
in favor of contraception than the first aborters,
mean soores of 19.7 (S0: 3.2) and 22,0 (5D: 2.6),
respectively,

185
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Table 3
Knowledge, situdes and practice of contraception of repeat aborters and first shorters.
Charscieristics Repesi sborier  Firsi aborier
{N= 85} {M=T75}

Ezperience of contraception in the past® (%)

nevey B 253

Ever 919 4.7
Contrsceptive use al the time of conception® (%)

no. metbod 1.6 a3

iraditional method 633 43.7

meedem methiod 51 B.O
Mean score of knowledge of waditional methods™ (8D} 1.0 (0.5) 0.8 (0.5)
Mean score of knowledge of modern methods®* (S0 a9 (2T 55 (2.9
Mesn seoré of general knowledge®* (5D 8.0 [3.4) 1.2 (3.5}
Mean score of perceived worry aboul induced sbortion** (SD) 2.7 (05 1.9 (0.3)
Meam score of beliel that induced abortion is harmful™ (SD) 26 (0.6} 2.9 (0.3)
Mean kcore of perceplion thar induced phorion cannat be used

25 comtreceplion®® (S0 27105 19 0.3
Mean score of belicf that contraception s pecessary®™* (S0 28 (0L5) 2.9 0.
Mesn score of general anide**  (5D) 19.7 (3.0 2.0 (2.6)

5D = Seandasd devistion.
* Slgnificass a8 p < 0.08 by chi-squarcd st
8% Sigmilicami & p < (.05 by Sisdent's raess.

Table 4
Crude and adjusted® odds ranos for selecied characieristies of repeat aboriers.
Chorncierisibes Crade Adjuried odds retio
oy Fail {95% CT)

Expetience of contracepiion in the pasi

Brver | |

ever 183 336 (0.90-12.81)
Contraceptive use af the time of conception

e method 1 I

iraditbonal mertod B ] 2.57 [1.08-6_16)

modern meihod .32 A 00 (0181432
Cenerl kndwledge scores [ £ 132 (1.15-1.52)
General ottitude scores 0T 063 (0.54-0.74)
Deesire more children

yes 1 |

no 198 170 {0.45-6,37)
Educaiion

Secondary school | i

High schoal 042 0a) {0.07-2,43)

College D44 0.30 (0.04-2.31)

University or higher .34 D.28 (0.04-2 04
Econamb: seone I.10 1.03 {0.86-1.23)

* Adjussed For age snd numher of Hving children.
170 Yol 31 No. | March 2000




CranacTearsTicy oF REsRay Apcrree

Axtocialion betwesn selected characteristics and
repeal Indoced abariion

Multivarnise logistic regression adjusied for
age and number of living children revealed thes
conlraceptive ee Al the time of conceplion &t well
as knowledge and sttiwdes towanrd contreception
were significanily associsted with the repest in-
duced sbonion (Table 4), Repeat aborers who
were sigaificantly mare likaly 1o have betber knowl-
edge of conraception and report thal they became
pregrant while using 8 coniraceplion than wers
firs aboners, By contrast, the repent aboriers were
less likely b express posilive sititades (¢ in favor
of commecepibon &nd bess i favor of Induced abostbon])
ihan were [fre aboners (adpsted odde ratio = 0,63
Q5% CE 0.54-0.74)

Exapericnce of any comiaceplion in the pasi
anal desire for na more children were not @ssnci-
aled with repeat induced aborfion when comiral-
ling for the ather charpcierisfics. Educalional and
cconomie siotus showed no relavonship with re-
peat induced ashortion.

DISCUSSION

This smidy revealed that more than 7098 of
women seeking indeced abortion services had had
il least one previous induced sbortbon. The repeas
aboriers ledded 10 be alder women with high pae-
ity and hove had all their desired children. Thay
wore more likely 1o have had comracepive expe-
rience in the past ond more likely to have wsed a
methasd al the time they became pregnant than the
firsd aboriess. The repeaters also tended 1o hawe
better knowledye of contracepdion than the firse
ahariers. In contrast, ibey more commonly had an
unfavorable atiiiwde wward contraception and &
faworable aititude toward induced sbonion.

The proportion of repeat induced aboriion in
Lhis sudy is consisten with that of a recent siady
(Vach et al, |99E) shawing nearly 77% repeat in-
duced aboriions among aboriers, Howewver, il is sub-
stantially higher tham that of an earlier repan {Hiou
ef al 1993,

Hepeai aboners were more likely o repan
both previous and current use of contracepiion. A
possible explanation is that the repeaters wers mare
active in conrolling their fenility than the Mirst
shoriers so they temwded (o seek both coniraception
apd induced shorlion o achisve their goal. In
sddivdon, the previous induced abarion experiencs

Vol 31 Moo | March 2000

might urge them to wse n contraception to avaid
subsequent induced shorbion.  In twrn, the more
commaen use of contmeeplion among repeat abon-
ers. was & postlble explanation for thelr beter
knowledge of contraceptive methods. On ihe other
hand, it also reflected poor praciice of commcep-
fian auch =1 incormect end inconsisteni use leading
io coatrdceplive Milures. More favorable sttitudes
towand indisoed abonios and unisvorble sililndes
fowsrd coniraceplion among repeal aboriers is
consigtest with ihe faci thar they practice maore
iradiiional meihods, The churacieristics of repest
aboriers ldentified in thiv study e mostly conais-
tenid wilk Those reponied in siudies i odher sei-
limgs. i

A similar siudy among SR indeced abortion
women in Cansds (Berger et al, 1984) showed &
lower propomion af repesl induced abartion (129% )
The repgat sharters were older with higher num.
ber of living children snd their uiibuds was more
toleram |0 induced abaninn (han ihe (ks sboriers
Mo n between socto-demographic char-
acteristics and repeal induced abonlon was found,

impdying thot the socio-demagraphy might have
Bitlle effect on the repesl induced shorion

AniAusiralian study (Callan, 1983) indicabed
thil women seeking repest induced sbortion had
better knowledge of coniroception and were mone
likely 16 use a coniraception than firt sbomion
seckers, | They also had more favorsble sniindes
to imdhiced shortion ihan ithe st aboners. How-
evier, similar age between the first snd the repaat
whoriers in this stsdy might resull from & fferent
patiern of subjects between the two studies. This
study Investignted only single women while our
studly incheded only mamied women.

The resulis of & Singapore study (Teal & al,
1984) also revenled that repeal sboners had mone
pregnancies aind mare living children than firss sbort-
ers, A higher proporiion of iredivonsl mechods
wad found smang the repeat than among first aboriers
which is comparabbe 1o the Mndings of our sudy
Mo relationship betwesn repead indoced abostion
anil educationnl and socio-connnmic stales was
reconded,

However, several findings inconsisteni with
those of the cument sikdy have heen documenied,
namely, & higher propartion of repest aboriers nol
using sny sl the time of conception
{Osler #F af, 1997} snd 8 signiTicent relstionship
between repeat induced sbomion and socio-eco-
mtmbe wisius (Owler of al, 19910

im
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In conchisien, poor attitndes ioward contra-
ceplion, low uie of modern commesptives and failures
of coniraception were shown to be significantly
masociated with repest induced sbonion. Woman'
s age. number of living children, confraceptive knowl-
edge and expericnce and desice for no more chil-
dren were positively related 1o repeat induced abortion.
By comras, socio-demographic charscieristics were
nol related to the repest induced abortion. The
findings of this study suggest & need for improv-
ing aitiudes toward ihe use of modern coniracep-
ton mnd promadting contreceptive eflectiveness in
order to prevend repest induced abortion. i
recommendad thai the family plannlng program
ehould pay more aticntion to the contraceplive users
b ensare that they con apply the method correctly
in order 1o reach the goal of avoiding unintended
pregnancy. Howewver, this sludy was conducied sl
0 hospial in ik capital city so its resulis may o
b represendative of abomers in other settings. Farher
viudy on & larger scale inchiding various groups
of aboriers will be necessary (o better updersiand
nepeal ahorers in Vielnam,
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Risk Factors for Postcesarean Surgical Site

Infection

THACH SON TRAN, MD, PhD, SILOM JAMULITRAT, MD,
VIRASAKDI CHONGSUVIVATWONG, MD, PhD, AND ALAN GEATER, PhD

Obfectine: To determine postoesarean complicallons and
idantify Independent rsk factors for surgical site infection,

Methods: We studied 2 cohont of %4% women deliversd by
cesamean bebween May and August 1997, Infections ware
determined by examinstions during ward rounds, reviews of
laboratory resulis, and follow-up for 30 days after discharge.
iisk factors were |dandlfied by multiple logistic regression.

Results: Surgical complications were rare. There were
febrile morbidity and infection complicafions in 16.2% and
124% of sabjects, respectively. Eighty-five subjects had 5
surgical wite imlecthons (9.8%), and seven rink faciam ware
independenily associaled with infection. Risk factors in-
cluded preoperaiive remaie infection (sdjusted odd watio
[OR] 16.5, 95% confidence interval (C1] 1.1, 128.3); chorioam-
miondtis (OR 10.6, 95% CI 1.1, 54.2); maternal preoperalive
condiilon #OR 53 for those with severe systemic disease
lAmerican Society of Anesthesiologists score 23] 95% C1
1.2, 24.0); preeclampsia (OR 2.3, 95% €1 1.1, 4.9%; higher body
mass index (DR L0 for evéry Ave-unil increment, 35% C1 1.5,
3ok mullipasity (OR 1.8 95% CI L1, 3.2 and imcresssd
surgiesl Mood loss (OR 1.3 for every 100-mL incremeni, 35%
1 L1, 1.5}

Conclupion: Hosl susceptibility and existing infechions
were important predictors of surgical site Infection after
cesarean delivery, Furiher intervention should target this
high-risk group to reduce the clinical effect of surglcal site
infection, {Obstet Gynecal 2000:95367-71. © 2000 by The
American College of Obsietricians and Gynecologists.)

Mahwmal morbidity related to infections aftér cesarean
was eight-fold higher than after vaginal delivery.! Sur-
gical site infection is defined operatinnally as infection
involving the shdomdnal incision or the uterus.?? Total

Fram N Olsleivic sind o]

% Wpuwen Thi Thuy, Director off Hengruosg Hespital s
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We prospectively studied a cobort of %69 women who
had cesareans at Hospital in Ho Chi Minh
City, Vietnam. It is a 450-bed, tertiary care obstetric and
gynecologic hospital with an average of 1300 deliveries
and 350 major operations per month. It serves the
population of 2.5 million women in Ho Chi Minh City
and is a referral center for 18 district hospitals and the
obstetrics and gynecology departments of other hospi-
tals in the city.

From May o August 1997, all women who had
cesareans were recrulled. The principal investigator
visited each postoperative ward twice weekly and col-
locted all pertinent data, Demographic information,
mm«mmm%m

parity, body mass index (BMI), preoperative stay, exist-
h;mhldlﬂnpﬂ:ummh‘umrﬂm
rupture of membrane duration, and preoperative con-
dition. Surgery-related variables included emergency
nature of the operation, cesarean hysterectomy, surgical

COZ0-7R4/ 00, 520,00 36T
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luration, wound class, type of anesthesia, type of
irdominal incision, experience of surgeon, volume of
voed loss, and timing of prophylactic antibiotics, The
rarinble “residence” was specified as urban or rural
lody mass index was calculated using postpartum
veight and height, which were determined on postop-
wative day 3 by research assistants. Preoperative stay
vas the interval in days between hospital admission
md surgery. Existing comorbidities investigated were
liabetes mellitus, remote infection, preeclampsia, ame-
nia, and choricamnionitis. Preoperative condition was
insessed by the American Soclety of Anesthesiologists
recperative assessment score” A woman with mild
yetemic disease was classified as class 2, whereas
lasses 3 and 4 were associated with severe systemic
liseaze We applied the modified wound classification
o cope with difficulties in obstetric wound classifica-
jon, Cesareans were classified class | if there was no
upture of membranes or labor, class 1l if there was less
han 2 hours of rupture of membranes without labor or
abor of any length with no rupture of membranes, class
Il for rupture of membranes greater than 2 hours, and
dass IV for purulent amnictic fluid.” Rupture of mem-
sranes duration was the interval, in hours, between
ecorded timing of rupture of membranes and surgical
netsion. An emergency cesarean delivery was defined
s an operation for compelling reasons that had not
seen planned, and an elective cesarean was defined as
m operation planned and done when scheduled or
woner | labor accelerated the delivery time."' We
dassified surgeon experience into three levels, supervi-
iovr, attending physician, and resident. Yolume of blood
oss was calculated by subtracting total irdgation fuid
ised and amount of amniotic fuid from the total
/lume of fluid in the suction container at the end of
wirgery, then adding the amount of blood on sponges,
fetermined by weight, The true volume of blood boss
was recorded after subtracting the volume of possible
slovd replacement. Timing of antibotic prophylaxis
was classified as early (2-24 hours before surgical
ncision ), preoperabive (-2 howrs before inciaion), peri-
sperative (within 3 hours after incision), or postopera-
Jve {more than 3 hours after the incision .
Postoperatively women were monitored for signs of
nfection. Temperature was measured orally every 4, 6,
ind 12 hours for the first, second, and following post-
aperative days, respectively. In women who had fever
‘temperature 38.0C or greater) the lemperature was
mken every 4 hours until it was less than 37.5C on two
sonsecutive measurements. Leukocyte count was done
routinely when a woman's bemperature was over 38.5C.
Further tests such as urine analysis, urine calture, and
shest x-ray or wound culture were not done routinely
unless infection was suspected. Surgical sites were
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re-gxamined by research assistants when women re-
tumed to the culpatient clinic as scheduled after dis-
charge.

Surgical complications included intracperative hem-
orrhage neoessitating transfusion, postoperative hemor-
rhage, and injury to adjacent organs. Any bleeding
postoperative hemorrhage complication. The standard
criterion of postoperative febrile morbidity was an oral
temperature of at least 38.0C on any two of the first 10
days postpartum, excluding the first 24 hours."' Post-
operative infections were diagnosed by using the Cen-
ters for Disease Control and Prevention (CDC) defini-
Hone™? Surgical site infection included superficial,
deep, and infection. Endometritis and vag-
inal culf infections constituted organ surgical site infec-
tions.” Surgical site infection was operationally identi-
fied by purulent dischargr, positive culture, deliberate

reopening of surgical wounds, evidence of abscess, or
dingrmhyhlmdlngphﬁm’

Data management and analysis were done with the
statistical software Epi Info version 6.0db (CDC, At-
lanta, GA) and STATA version 5.0 (StataCorp, College
Station, TX). ', Fisher exact test, and Student ! test ar
Marn-Whitney test were used for discrete and contin-
wous variables, when appropriate. Multiple logistic
regression analysis was done to obtain adjusted esti-
mates of odds ratios {ORs) and to identify independent
risk factors. Varables that were likely to be associsted
with outcome (P = 2 in univariate analysis) or consid-
ered polential confounders were inchided in the multi-
ple logistic regression model. P < .05 was considered
stafistically significant.

Resulls

the 4month stody, there were 969 cesareans
mﬂlﬂﬂwﬂ.mﬁeaiwﬂm&vﬂtﬁw
two of which were selectively
trullcﬂld for different extents of placenta increta. More
than fner fifths of the women were froe from comorbid-
ity (Table 1). Ovarian carcinoma was confirmed histe-
logically in one cesaresn with cophorectomy; radical
hysterectomy was done 1 month later. Although 19.4%
of subjects had repeat cesareans, only 15.4% had previ-
ous operation as the only indication for the current
cesarean (Table 2). Placenta previa, rather than previous
cesarean, was recorded & the indication if this placental
abnormality resulred in the current External
fetal heart rate monitoring was used for fetal assess-
menit.
The rate of surgical complications was low. Estimated
volume of blood loss over 1 L occurred in 15 cases, 12
assoclated with abnormal mplantation of placenta.
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Table 1. Demographic Characteristics and Comorbidities

Charactermitic (0 = )
Age [y} imean = standard deviatinn) M7 =87
Mulliparous H7
Body msss indes (mean = standard deiation) e =29
Fesidence (% maal 14
Repeatiad daiimmn (%) 194
Patients with comodbidigles ("
Mo 52
Freeclampsia 6.0
Hypertension 3%
Prooporative fever 13
Charisammionitis o8
Anemis [tk
CHabadies. masdlifus DL
Friapsirative infecton 05
Hieart dismeae 3
Chars’ 4

* Tokad might sxcewd 1007 hecause a patiem could have had e
than cne disesse.
" Oine cwvamian. corcimiima, fwo asthma. and one hyperthyvroidis,

Blood replacement was indicated for 27 cases (2.8%).
There was only one postoperative hemorrhage, diag-
nosed 4 hours alter surgery. Partial bladder injury
occurred in two cases of repeat cesaream; one Wis
complicated by placenta increta.

Thetre were 157 women (16.2%) with febrile maorbid-
ity and 95 (9.8%) with surgical site infections, 19 with
urinary tract infections, hwo with pneumonia, and three
cases of gastroenteritis. Superficial and organ-space
surgical sile infection accounted for 52.9% and 24.4% of
all postoperative infections, respectively. Infection of
deep soft tissues was diagnosed in three cesareans. One
vaginal cufl infection was identitied after a cesarean
hysterectomy, Ten infected wounds were documented
after discharge.

We identified ten factors that were assoclated with
surgical site infections by univariate analysis (P < .08),

Table 2. Indications for Cedarean

Sargiml Indication ~
Dhysiocia Ba
Eepeal cosarean” 154
Hrosthy il malpresendaison 158
Cephalopelvic disproportion 133
Fetal condition" 8
Umnihilical cond compression 45
Placenta provia w9
Flacental abruption 14
Placenia imoreta a
O’ 13

'lnd.h:ltﬁlhlutuldpnh.nq-.l‘hnt
" bnchuded acute fetal hesrt fabe abnocmality and fetal groweth
T
? Included matemal discess, fxiled hn:q:rh-.l.ll. falbead Labor inguse-
Elom, il pragrancy, snd maliormation of rprodsctive imcl
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including rulliparity, BMI, preeclampsia, remote infec-

ton, chorloamnionitis, preoperative hospitalization,
rupture of membranes- operation interval, American

Society of Anesthesiologists score, cesarcan hysterec-
tomy; and volume of blood loss. Other variables likely
related to cutcomes (P < 20) were residence, e peeT
ence of purgeen, kinds of abdominal incisions, wound
confamination level, and surgical duration. Labor in-
duction (P = 96) and indication for dystocla (P = .32)
were not likely o be assoclated with posicesarean
infection. All cesarean deliveries received parenteral
antiblothes for prophylaxis, and timing of administra-
tion appeared not to be closely associated with subse-
quent infections (P = 28) Those variables were in-
chadied i the initial multiple logistic regression model,

r logistic regression found seven predictors in-
Sapene

associated with posteesarean surgical site
{Table 3). Host susceptibility had an essential
effect on prediction of thal complication

Discussion

The short duration and CDC definitions of the present
study allowed uniformity in disgnoses of various
sources of postcesarean infections, highlighting the im-
portance of complicstions and risk factors for surgical
site infection. Surgical complications were rare in the
present study. Our blood transfusion rate was within
the [imits of other reparts, which varied from 1.2%' to
6:3%."" Incidence of reoperation because of intra-
abdominal in the study by Nielsen and
Hokegard'* (D.3%) was triple that in ours. The likeli-
hood of bladder injury in our data was identical to
findings of Nielsen and I-hh:-g:rd”mﬂtmlmp el
al"® There was no ureter injury in our study, whereas
Eisenkop et al reported a rate of 0.09%."

Qur posteesarean infection rate compared favorably
with those of other settings. Febrile morbidity was
reported from 153%™ o 23.3%" of abdominal deliver-
ies. The overall mie of postoperative nfection in the
present study was 124%, which is consistent with the
rate of 139% reported n a prospective study of 1319
cesareans in Denmark." Our rate of surgical site infec-
Hon, contributing four fifths of all postoperative infac-
tions, was within the range reported by others who alao
used COC definitions.”""” Neither the rate of Yalcin et
al® nor Ellahawy et al” was determined from a Large-
scale study, so it might be distorted. Rates comparable
to ours were reported from Canada (8.8%'7 and 9.6%.")
and Beazil (11.6%)."

Multiple logistic regression showed seven variables

dently associated with postcesarean surgical
wite infection, Preoperstive remote inbection anid chorio-
amnionitis, although they cocurred in only a few of our
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Table 3. Multiphe Logistic Regression Analysis and Independent Risk Factors or Surgical Site Infection After Cesarean
Delivery [

Vanables Coaifichon O 5% O F
Constani =75
Precpecative remote infection ik 168 11,183 oy
Chinrlaamnionitis 12 1117 211,542 ol
Adrwrican Society of Aresibisickogeaes score =3 o 53 1.1, 240 S
Preeclampsia (1} i3 i, 4% %
End':.l miasd indew {every Bve-unit mcremenil nr o 13,30 i
Pl iy kb .8 11,332 i ]
Blood boss fewery Vil imcremieni) (3 | 13 L1 15 £ 1]

O = odds reity T = confidence inbereal.

subjects, appeared strongly to predispose women o
postcesarean surgical site infection. Kemote infection
not only compromises the immune status of the patient
but can increase the inmoculum of microorganisms
contaminating the surgical site. A remote infection
indicates heavy abnormal bacterial colonization that
can readily contaminale the surgical site. Garibaldl o
al" found that distant infections independently carried
risks 2.8 times higher, Intrauterine,"’ pathologic,' and
clinkcal intra-amniotic infections™ " were found to be
risk factors for subsequent endometritls. Prompt and
aggressive antibiotic therapy should be started a3 soon
as suspected infection s confirmed, to reduce subse-
gquent postoperative infections. '’

The American Society of Anesthesiologists physical
status classification is a standardized, reproducible nu-
meric determination that is used routinely to stratify
severity of illness for surgical patients and i known 1o
be a good indicator of host susceptibility to infection.™'®
A concept of antepartum risk factors, a complex proxy
of host susceptibility, was proved dosely cormelated
with postoesarean endometritis,' but the association
wias not examined by multivariate analysis. Cur data
supported the finding of Garibaldi et al' that the
association between preoperative health statup and
postoperative wound infection remained valid even
after multivariate modeling analysis. Severe systemic
disease (American Society of Anesthesiologists class of
3 or more) can increase risk of infection by five limes.

Preeclampsia increases risk of postoesarean infection
by a factor of two. Asymptomatic bacteriuria was
documented more frequently among preeclamptic
women (19%) compared with controls (£5%) (F <
005),2 That remote infection was not intentonally
identified or included in analyeis, so its contribution @
the risk of postoperative infection could not be speci-
fied, but it could partially explain the association be-
tween preeclampsia and surgical site infection after
CesArean.

Ohbesity as a risk of wound infection has
been known for years "5 Unlike general patients. it
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is wsually difficult to measure precisely the weight of
obstetric patients. Neither prepregnancy™ nor delivery
data" reflect the current condition of postpartum sub-
jects. Patients’ weigh! measured al postoperative day 3
would be a better indicator because it was not yet
substantially affected by diuresis.™ We attempted to
identify the association between increments of BMI,
rather than an arbitrarily dichotomous variable of obe-
sity, and posicesarean infection. The risk of infection
doubled for every five-unit increment of BMIL That risk
mﬂdhﬂluhmm:vmﬂmlydﬂupn_
tissue or lechnical difficulties of handling adipose lissue
that can result in more iraumas to the abdominal wall
or difficulties to obliterste dead space in the fat abdom-
inal wall

of other risk factors, we found nulliparity
and high volume of blood loss as determinants of
postcesamean surgical site infection. Nulliparity was
reported o be independenily associated with increased
risk of endumetritis.™ The precise mecha-
nism by which nulliparity increases the risk of infection
is not understoad. The present data showed the
risk of surgical site infection reduced by 39% and &0%
when women had one or more children, respectively.
Likewise, risk of postoperative infection has been
shown to|be proportional to volume of blood loss
during cesavean."" Risk of surgical site infection in-
creased 30P% for every 100-mL increment of blood loss.
Precise measurement of blood loss during cesarean is
almost impossible because of difficulties quantifying
ammiotic Auid. Blood loss volume was recorded with-
out knowledge of oulcome, so potential measurement
bies would be minimal in our study, The association
between sach 100-mL increment of blood loss, instesd
of its precise volume, and postcesarean infection was
examined, increasing the accuracy of the analysis. A
high volume of blood loss is usually associated with
poor control of bleeding, increased tissue damage from
prolonged retraction and manipulation, and more su-
tures. Suture, a foreign body, can promote contamina-
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We conld not confirm some variables that had been
predictors of postcesarean wound infection, namely
duration of rupture of membranes,"*"** and surgi-
cal duration.""***" Confounding effects were controlled
mﬂthﬂhf multiple logistic regression in only two
studies. ™ Prolonged rupture of membranes increased
the likelihood of an infection ascending from vagina
into uterine cavity. However, choricammnionitis was
closely related to prolonged rupture of membranes (P <
001). In a multivariate model this strong predictor
would have masked the hypothesized association be-
tween prolonged rupture of membranes and postcesar-
ean infection.

Although the cesareans that lasted longer than 1 hour
had 2.4 times the risk of postoperative infection, by
univariate analysis, a larger sample 18 needed to con-
firm its independent predictive role. Assuming an & of
05, power of .80, and assumed infection rate in controls
of 8.5%, at least 264 subjects would be needed for each

study arm.
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Biotypes of oral Candida albicans
isolated from AIDS patients and
HiV-free subjects in Thaiiand

Abstract: This study was conducied lo examine biclypes @nd
snitungal susceptibility patterns of oral Candida aibicans [so-
izted from HIV-infected patents, hl'l'-fl'm pateats with candids

gsig 2nd nealihy subjpects. ANl isolates were biolyped Using @
tvpeng systém besed on enzyme profites, carohydraie assimi

lation panams and boric ackd refistnce. Thirty-asght Diolypes
werg found amongst 218 orsl C aibicans isolaies. Tree major
biatype found was A1S, which accounted for 32.6% of all iso-
lges. Bnd this biolype was (he MOSt camman in &F groups

Therms wat & gresier vanely of blotypes of €. albicans in (he HV-
infeeied group than in the othel Eroups] Mowsver (ed wWas
no sietisticaly significant difference between the Eroups, The
munarmwm inhibilory concenadions (MICs) of a Latal of 118 ism
ia1Es wene determined for smphotencin B and for keloconaiole
vsing the National Commitiee for Clanical Laboratory Elandards
(NCCLS) broth macrodiution method and the Edest, When the
srtifungal susceptibility pallenns Smong the groups want com-
pered. a slatistically significant gifference was found only will
smphotericin B. The median MIC ol amphotesicin B in the HIV.
infected group was highes than m ihe heality group (P=0.013,
KCCLS mathod: P=0.002, Etesi). However, this differsnce in
sensitivily was not restricled 1o any subtype e atigaied. Cur
results showed that 1he blotype patlems of C. albicans isolales
inat colonize HV-inlected patients are similar 1o thosa of HIV.
Iré= subjecis. and thewe i no relationship betwesn antilungal
suscoptibility patterns and the biolypes.

Hey words: bigtypes; Candida aficans; HIV infection: Thailand
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A murber of reparts have revealed that the frequency of solation
of Candide and clinkal signs of aral candidiasis ncrease with ad-
varcing HIV infection (1—4), Although C ol i& the mast com-
e of the Condida species isoluted in these shudies, relatively few
derails of the pathogenic features of this organism and AlDS-associ
sed oral candidiasis are known. In beakthy humans. C allicans &
precent ok part of the noemal flora of the aral cavity and gasiroin-
restinal Tract figwever, T immuncsaporessed pelients 1L Cm Ganse
severe mmacosal or invasive diseade (5). The high incidence of nio-
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ke

cosal candidiazin in pavkenis wih AIDE may ke dice ko anlecion
with the same strairs that are non-pathagenic in healihy subjecis
bt ket become pathegenic in AIDS patients duse 10 impawed Teost
defence mechaniema. Altermanvely, it may be due 10 infection with
umagiee or more viralent strzine In addition, the semificance of orzl
eandidizsis 2% 3 disease entiny in HIV.related brmunosuppression
1 128 freguent recusrence (6, 7L The mechansm bekind the ahaly
af this fungus 1o caume recursent disesze i nksdeen T 5 posy
izted that one facior that may influence this is 2 deryezse in SUsoED
bility 16 anifungal azents (7, B, and thixs may be relared 1o cermzin
rrpes of © aftvrons (9 Bocsuvse of this, many soemms have been
made 1o starch for parnicularly viralem wpes of C alfnedies wiing
2 numiger of wechaigues, such a5 ssretyping (100 bicoypang (110,
morphoiyping (12 13} and gerotvping (14, 150, On accoun of 15
diffsculties with somse of these echmigues, 8 stindandized, BImgk
zrd highls specifie biotvping svstem developed by Willmmeson et
2l WL which i5 wechrmcally endomuanding snd utilizes relmivedy
sueaperave oommmencElhy avaikile quatisy conimolhed medine bas
seen incressmgly teed m el vedrs [16-19)

bt & previcss papes (2] we showed that there b an azsccminn
betwetn candidal baad and NIV nfeovn. The mims of ihe prezen;
study were b0 determime whether any sab-sirnine of O elivaus iso
lated from HIV paiients, 1V-free subtects wiih candidiasis and
Fezlthy sobjerts are partoularly ssseciaed with benhh or d=ease
izzing the himvpng metbrad of Wilkiamson & al {11} and 19 eain-
pare isolaes for ther semcemiluliy o two comnnonly csed ami-
lungal sgents (amphatencm B and keiooanazede]

Material and methods
Sourcos of ©. atbicans

A sl of 248 isolzies of C clvrans were included in this' siody,
which coemprised B2 molates dreen salivary samples of 15 HIV.m-
fected patients, 76 1sokites from 15 HIViiree paneas with oral can
didiss and 60 isclates fram 16 healthy mabjecte. The speomen
callection and methads used for fangal cufivation and identifwation
Tiave been desaribed previcusly (4] Brefily, an orzl rinse specinien
was obizined from exch swbject u=ing 10 ml sicoile phosphate bad-
Tered saline according 19 the methad of Samaranavake €0 ab (20
Coloeies showing veast-like marphalogy within the 48-72 h incuba-
1on period were selected for stady. All colonies showing variatkon
in morphology, 35 well as idenvical colonles, were selected from the
same golanion plate. The number of colonies chosen depended on
the dereity of growih recovered an the orimary culture plate. Fos
example, usunlly J0-20 colomes from 2040 colonies on 1he same

ph-2 # Qe Pl bhed T3 LR3-B

plite weng selested for el wnd Sty pimg: bt w b oo
ey was lower (g, from heahhy suhgecis) fewer oodanies could be
sapipled. Al molates were adentalied by using productien of chlany-
dospores, productson ol germ tubes snd carbobydrane sesimilation
with AP 30 C ALY (Bio Mericus, France)

Biptyping of €. aibicans solates

Al mnlaies of C aliucans were biotvped using the st of WHEE
memon & @k (10} which emplovs two oomemeercizlly availehls kg
[AP] EYM and AF] 20 C ALK (Bio Merieux]], end 3 boric seid
resistance text. In beied, the APLY M eystem evebiznes the enzyme
serwaly of the wmolyes by means af 2 et of 19 efzvme el aus
cotitimed i@ ey of minimurised plistic cupubs. Aller mocoiion
of 4 slandard suspensian of the oiganasm and incchotiog B 4 b
3L, the colour fesctions n ench cupule were red sooondng 1y e
sumulicome e inswcoes. The A X0 C ALY svmem uttlises e
alaliy of € et molsie o addnibie 19 differco cirebvdrmes
pe ol smgrces of carbon. T he resalis were deternzreg by corrars
soan ol e opaciiy inoine e and comdrol cupiles. bamally, the o
acid resetaney el arssses he sy of the salaies o 12 mp!
ol bowke ackd incorparined neoam apae wedios

Antituigs susceplitility testing

A pazlof 118 wmolates af C adfwoons were chov ot repoescs 1 £innins
watn enher diffevem ar the samw calomy morphidory pnd Gaivpe
These ichaded 52 molates from the HIVardeoed groug, 33 isulaies
frean the HIViree condidiosas growp and 33 salmies Ten the
healihy group For each isolate, minimal inhibitory concersratiomg
(A ICs} For amphaterscin B and keloconazode were deieriminod usimg
the NOCLS macrodituson method (21) and the Eaesr anp (AB Bio
diek, Sweden)

Thee MCOLS byvosh dilhmion imedind was perfurmed sccceding w
NOCLS dowvment ML 210 A working suspension of (e mode
T was made by a 1100 ditution of the 05 McFartung siandard
veast sospension m 055% salme followed by 2 120 Silution
RPMI broch, Two-fold dikuthans of she antifungal apenis froon 64 1o
Q015 priml were prepared and inoculaded with ke working suspen
sion. The 'fubes were incobated at 370 for 43 h The MIC was
read a3 1he concentration than inhibited growih (amphtericm B) or
protheed an 8% reduciion af werbidiee oy comparises winh & deage
froe comrgl (ketoconazole), For the Eqess, colonies of exch vensi
vere sispended i saline to prodoce @ turbidaly equividens e g s
AbcFartond smndard, The mocalam was saabbed om0 Sabonnd's
dextise BT and alkpaod ie gy Gt 10- 05 min Bolore vl od jhe
aatifungul E-est strips was pgypld. i were resd st 24 b and




b 1, Biotype profiles of sral Candids atlbiaess inglaned from HIV indemed
padiens, HiVifree patients with candadusn &nd healin' subjects
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-5 h socording ro the E-esr weehnza] gusde for 2arflungal suscept
bility bEsTing.

Results

The bioivping svatem emploved m this stdy otilied ihree tesis
ihe APT ZYM test (the first letter of the code) the AP] 20 C system
Ithe maddle digit of the codel, and reststance or sensiivity io boric
#cid, denated 25 either R or 5 dthe last karer of the code) The repro-
dusbihty of the iesubls chiamed by thete methods has not been
1ested on a broad scale. bur some isolates chosen af random were
itsted on multiple oocaskors and have shown Cleariy reproducible
taults. A toml of 38 bioivpes wae foand among the 218 oral C

Aficgus wolates (Table 1) The major Dlorvpe, AlS socounied [or
326% of the izolates, and this biotype was commonly found in HIV.
infected patienis, HIV-free candidizsis subjects and healthy subsjects
[31.7%, 328%, and 33.3%, respectivelv) The second most comman
biotype way B435, which represenied 14.7% of tofal isolaes. The
aiher biorypes found were A4S, BIS and BIR (78%, 7.8% and
30%, respectivelyl When the number of different biciypes in each
of the HiV-infected patsents, HTV-free with candidiasis and heakhy
subpats wag compared, the first groep had a Bigher momber of
batypes than the sthers (Fig 1) however, this defference was mes
sennzstically’ signifteant (Kruska i Walls 1261),

Aozl af 118 straing of © alurons abizined from HiV-infecred
prients. HiV\-free candsdiasis subjects and healihy numens wese
conipaied for thelr MICs against amphotericin B and ketocunazols
waing the BECLS macodilution method misd the E-teri, and the e
sulte are ghown in Teble 2. Generally, reslis obtained by U
NOCLS b b method were largeh: in agreemen winh thcse obeained
by ile Etest. Pearstm correlation coctfficients of bodh meilsds for
anphoterson B and ketooonazole were 0889 and 057, respeciavely
The nsedan| MIC far amphoericin B in ssolndes from the HIVin.
Tected grovp was stamstically sumiicanily gher than dun of s=a-
Lates from the heahhy subgecis (P=0013 NMOCLS method; £ =0.002,
Eaem) Aka, {lvere were siatistically significant differences in the
meean MIC for amplatericin B bevween the HIV.inleced group and
the HIV-free subjects winh candidiasds (F=0.01, MOCLS method) and
bBeiween the HIV-ree condidissis grevs and ile heubby groip
(P03, Edest). When the pareme” hissory of anifungal itherapy
was faken ipto socoount, it showed that there was no significant
difference benween the MIC and whether or not & patent had mken
amphotericil B previously. The wnean MICs of ketocunazele among

¥ Biobppos found in suhjecis
L]
Il
L[]
L]
L]

7 = & . R B [EE N

!- ERREE R "ammd §dS tsFEERw
AIDS = ompren. e
o

Fig. 1. huniber ol bitypes demified in the AIDS grogp, HIVDee pationts
with cardiass foompeom § grous and mores| debjecs

J i P ingd ki 38 153-0 155




-I‘":'I'"" gl &l

Tabiz & Wedzin of MKCs wgfml) ol smphotenon 1 and Ei0naa0s

armploaedicin B

1Ty MOLLE Pl (L] Fviiun WOLLE E 3w
Hifsnfeci-on: 0802 0, D824 0] 0dr  0.305 Q03E->32) ooz QLOGZ 0CAS-16.0n  ©.0%8 [0.002-533)
Teiiy eradongaii  OUSHD 00.280-1.00 0,380 (0.032-2 33 L 4005200 0,084 (0.013->32s
oo i Hurg B 2,500 . 1350 500 0.350 101 B0-0.50HN I OLDET (001 54 0 0155 p 03305000
HrereE candsei:  0.250 00.2E83-1.0) O.00% 0,250 60550 5000 C.ag® QEZ |DDS-8.0; Q.09 pIOE2- =230
Tauing mridbanga ' 0300 0, 13505004 s D3SO0 [0 1750 500) CODED M DE2-0.125] 0078 dhO3IZ-0.084)
his AL U350 pl.E3-1.0] 0,350 19.035-0.500 CLOED {0aE=-8.00 G.023 10E-=2 0
Faahiy sty 0250 §0.031=1 0 OB 0D 03300500 005 0003 4007 B8 .0y 0,064 e T-»30

* pheritgn MICY o HIV proun 5 heaithy sutgects
U jiediae MICs of MV proup ve MRGes candisiase groun.
T pedipe AU 6l HClie 230 ke 4 paEeis v Feabhy setecs

igalutes from the three groups showed po signifwan didfarences
el either 1he RCCLS merhod or the E-vest :

Discussian

Arnag the auswrous ADS-seecinted oral discaz, ocel candidse
a7 s the most freguent, with up to 90 of HIV.mdected patsenis
being affecied 122, 23} The ¢linbml syndrome is not bifedhreatenimg
bt it 5 panful and 18 recurred Ratore makes i oof impanase
Oral candidiasis =% cnmed mamly by O mlemrs bul iz pathe-
penesis is still unclear. The condition of the patient s probably tive
naajor facter governing The development of chinical candidaasis and
this i often pssocialed with mmunndeficiencies (24), However, a3
vecemly shown for many other microbiol pathogens. the possabibity
that certain ssrmins or growps of straims are more lkely 10 be m
virlved in elinscal disorders cannot be excloded (25). Whether or not
HIV pathents are colonized with selecied straine of C alwoques has
been a matter of debare. Ussing DNA fingerpeinting. the resulss of
two =udies showed that no particular strain was assoated with
HiV-infected patients and thar C aliieans populations from the arzl
aavities of HIV-infected and HIV-negative people hive a similarky
dispzrate cloma] arigin (26, 27). Some researchers have used a DA
probe to track the C allicons jsolates from oral besions m HIV.
seroposive individuzsls, and ther data sugges 1hay each panent
carrees 3 umgue stran of O afieens. Furthermare, i1 was shawn
thar the srains present during bath symptomatic and asvmpro-
atic sizies of andidiasis were The sams 28, 281 However, athers
have produced evidence that there s increesed genete vanalion of
C milucans ieotates i HIV.indection compared te commols (300 31}
These differerices were noted when the appropriste molecular tech
e coupled with approprizie analyses wene used (311 Aleo Sweer
el (32 33 ehowed tha more bistvpes of C afWrans weres jretai
1503

J et Pyt ddesd TH: 1930

Canidid species: isolated from HIV subjecis adhesed 10 buces) epi
t=etiall cellf m higher numbers than did those sireing isndated frem
¢ omaiaks

Here, e bovve used the Searcping methed of Willlimson e al
Il lumie the baiypes of wolsies from 3 e o ponhnd
grogps, M35 known thal penetsc tvping methods provids more
sefEitive *mj epecilic means 19 deerirminme amwng isokines. Hime-
EVET, 'h-iuil'pmg has the advanizges of beng smple o pebem,
1Eduhﬂrlﬂ:.ﬂ“uﬂhmﬁtﬂﬂ11rmmﬂhmnhmh
:mm:&dHMHﬂhlhmnmﬁiﬂmﬁ
e menmingful conaparisan of the present studics with those of
previous studies of a similar natwre. The first stody of C o
bistypes 0 HiViinfecied patients was conducted by Korting o sl
i34} and emploved the APl 20 C {carbohydrae assimilation) sye-
tem, Their results showsd that from a 1otal of 61 oral © slivrous
srams jsodated from MV nleced indiaduaks, with or wiibo
signs of candidiasis. the majority 64%) ol selates beleoged 1o
group |, Howeves, there was no detail given of the incidence and
mh'lﬂdtﬂlﬂﬂthﬁjﬂhﬂmﬂumnﬂhﬂﬂ
withoot signs of cincal candidiasts, and no HIV.neganwve =ub-
#ois werd included 15 the sudy: Since the APl 20 T axrleihydrate
ssaimilation system has o relatively poor discriminRiory power,
APl ZYM and boric acid semsitivity tests wee added 1o comple-
mient the |AP1 20 C profiles (11], Resuha from previous smdies of
others (16-19 lwve demonstrated that ihis sysiem serves 10
further differentiate the biotypes into smaller subgroups. Using
this biotvping srstem, Tsang ef al (17} showed that thew e
mary different sub-straing of oral C afdeans in HiV-miected pa-
tiene. However, no data on healihy subjects were provided. Owr
present resukis showed that there were 38 biabpes among i3
straing, When the resulis wine compared smong the groups, HIV:
infscied patients had more sobypes (18} tan WiV free ondid
asig patients (1=4) or heahhy sobjecis (14), and there were no




dgnificant differences in ihe hictvpes between the thres groups
The resuhs of satistical analvsis suggesied that thes 18 raybe
affected by the small sample give in this smdy, Thus, lerger aum.
ters of paterts will need o be sudied for further confie-
friat e

With regerd to the geographic dustmbution of the different hio-
jvpes, it has been shown that some biotypes 2re globalie preva-
et However. almost sne-third of the biotvpes reparied here have
pat been previously degcribed and may deflsn geographical ex-
cheeaviry. Teang ef ab (17] has repoeted that A.ilﬂ 116%:) and AIS
{11%:) &re ihe mos comman buwivpes ameng the orel O aibdeeis
idares derived fro o WiV infecsed patiems in Hong-Rong. Austrs-
lia, England and Germany, Another previous snsdy in healihy in-
dividuals in Britam faund thac AVR and A1S were also (he com-
nwsesi biotrpes. socoumang for 23% and 5% of the 1ol s
[ares, mespeczively {110 The baotvpes AlS and J1S hive been
foumidl bo predeminaie i3 Ching (18] and in Tanxma {190 Cur e
syt eomewr with the fasdings i China and Tanzania that (he
moet commacn beotvpe w2 A0S, scooummg fur 326% 0 @ik groups
swestigoed, 1r 45 noced thar in previous studies (17=19% anly a
stingle representitive balae was selected fron vach culture plate,
wheress muliiple colomies from each plate were colleaed m the
present siudy, 18 is assumed that e colonics exammed nepresent
the predomimani sfrains present on the plite Mo clear expli-
patiom for (he widetpesad over-represeniaiion af such ooy pes
has been piven N more be vpethesized that they are betier
adapted than other subtypes o lfe an or m the human body
Thev iy also be more easily srensmined between humans than
e oiher subipvpes When compared with previsds dawy of new
Liotvpes fram the fovepoing oouniries, our nesalis showed that al-
most one-thind {85 of 218) of iolates were previously undescribed
new biotypes. As the previous reports were [rom Scorland (11
Germany, Austratia, England =nd Hong-Kong (17), Chana {(18) and
Tavizamia (190, 0 & Rkele thay there are grographical verations
il C olficans biotvpes.

Up 1o ne, there has been no general agreement shout a §tan-
dardized methad of i rmifre antifungal suscemibdlity 1esting. since
results have shown great imer- and intra.\shorasory variations,
The NCCLS hag establzhed 3 broth macrodilution method 3s a
referenice method for antifungal suseepbibility testing: however, 11
15 babourzmensive and time-consuming We are m agreement with
the previous studhes thay the Eqest appears 10 be equivsiend to
il HCCLS reference macrobooth method for testing suscepribility
of Codide species 1o 2z2ode amifungal agems (35, 36) Wanger
al {37) has comcloded that the E-sest is compasabde w the NCCLS
method for testing of susceptiibty o amphatericin B and flu
conazole; in addition, the Eaeet appenrs to be supeviar for the

derectio of petkitsnce 1o sniphoierscin B Cur resulis have shown
that the NCCLS reference macrodifution method and the Eesi
Eave -.wﬂirlrhrmﬂummﬂmimn B and shoed mesders
ate agresmesnt for keioconazole. Generally, the endpainis obtained
wers jdentical or differert by na more than two two-fold di-
lutions. Heowever, when the MIC level 15 high, the resuiie of bath
methods shew 3 gresier dilference; if tThe MICE given by the
NCCLS inethiod goe more than 1=4 pa/ml, they would be >33 yg!
mil by the Efest This mav he dve 1o the problem of diffusion of
the 2geni i-'pqh the sgar mediom pecesmary for the Eae In
the present Brady, we have shown that « el ity of oor iso.
Inies 1o amphotericn B was significumly different oetween the
patieni grovgs but than there was no difference in sensivivity 14
kﬂm Mowpe found tha molites from the AIDS group
were mire FSEAM 10 amphetericn B than wene solies from
the HIfree| cmdidiesis group and (e healihy group. This ress
ince 1§ not|aEsacted with a history of amphotericin 15 1heragy
o resTicd 0 any subivpe imvessigated (data nat shown). Gal-
bty erall 38 have shown Tl phenstymally ssiched vmi-
s of € +I'B e develop deoreeied azole susceptibahiy even
il srgins renained peneticully identicnl. The resulis of
McCulluagh fen a3l 139 chowed that the same C albirands geno-
Iyped 0 pereis1 during the course of disease ogresion.
bug 1hat the chlonial morphologies all the isalmes chunged. Al
Sall et sl (300 foumd thar despine 3 high frequency of phenatypic
switching by € alwcans, nuckic acid hybridization of DNA fran
muliiple phenotypes from 3 single cullure site consistently
vielded jdermical genonpes. These observations have shown that
it is not ecessary to have alierations n the 1vpe of struin pns
ent for there to be clanges in the drug susceptitality of C al
oz, This may ecplan our finding of ‘moreased resisiance 16
amphatericm B among C allicens sirains isolated from HIV-in-
facted patients bur no difference in biotypes Mowever, further
work on gemeiic analvss i required 1o carify this

To conchude. it i worth emphasizing here that the present data
are the first base-line imformation far studies of oral candidal infec-
tion in different eohoris (AIDS patienrs, HIV-free healthy subjects
and HVdree patients with randidsasis) of the Thai population. Cur
perults shew that the bionpe panterns of C afticeas thar colonive
AIDS patems are girmlar 10 those in normal Thai subjecis. This
suggests (it there may be no particular bintypes of C el
linked with specific cimical characteristics. Simélarly, the oral £
atbicang isobies ahowing iv rifo susceptibafity to amphovericin 13
and keiacormzole were noe restricted 10 sny sub-group invesiigai|,
Howeever, the soneept of phenoty pic switching of G alficans amang
HIV.infected patients could not be excluded, and the resistance of
these isolstes 10 amphatericin B needs further explananon.
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COMMUNITY-BASED SELF-REPORTED SYMPTOMS OF
ANTEPARTUM MORBIDITIES; THE HEALTH BURDEN AND

CARE-SEEKING PATTERNS OF RURAL BANGLADESHI WOMEN

Mohbub-E-Elahi Khan Chowdhory'. Halids Hanum Alkhter' snd Virmsakd| Chongsuviveiwong?

'Bamgladesh [nsiiose of Research for Promotion n4 Essentlal snd Reproductive Health
and Technologies (BIRPERHT): Unds, Faculty of Medicine,
Prince of Songkla University (FSU). Hm Yol Thailand

Abstract. |n Bangiadesh ireve 05 3 dearsh on informmion relping to complications during pregnancy. W
fodlowrand g 1019 peregmant wosnen i rurl Bangladesh fram all the 4 bl sdminisraive Gviskom
al the comniry. Traimed female®intervirides vinied housshalds ﬂhmn—:if_wruk nksrvely
and imerveesed shem for thelr currem pregaancy -relapsd icanloms. Owus of & wanl of 3017 ameparum
visili the percentipe of reponed svnigtoma of bleeding. fits and comvuliions. sxcessivs Wimiling. fever >3
davs, umnary probleon. palpintioss asd sympiomatic ans Imﬂ'.l.ﬂ-l.ll.l-ﬂ..ﬁl.ﬂﬁﬂ-dﬂ_'l
redpaciively. Mlombidabe were conmdened u cause w bheadin iy bmpesed conErranc inoduly
achivities of the pregmant women nﬂlﬂrmﬁ” i_ﬂadﬂmn: Far each
morbidicy. che mesm ineensity of barden per episods and he burden per | 000 peruon manths of
ohservation of all the somen wee calculsiod. For common morhidines like sympiomatc asemis
ties like bleeding and convalsons, Among the visits in which the wiomen had eny symgaoms, the percent.
ages af care-seeking for less freguently reporied morbldite such s i and convultiom. blecding, fever
»3 daye. ewcessive vomiting were about 74, 30, 1 and 378 regpectively, wherea those for moce comamoaly
reportad complicatlon such ai urbaary probbems, sympromatic snemds and palplo)oms were bess than 3%

Care {or thess mocbididies was mosily soeghi from ustrained provides

ISTRODUCTION

More than half' o millicn women die every
year die 1o pregnancy complications or chikdixrth
and aboual 99% of these deaths occur in ihe de-
veloping countries (WHO, 1991). Women in the
developing countnes bear about 200 nimes greater
risk of dving from pregrancy relaed comphications
than those in the developed world (Mahler. 1987,
Behind the demh of each womon resuliing from
pregnuncy complicmtiom ihere are many mhone womsn
who sulfer from serions, even long-term mon-Twial
pregnancy complications and in many situations
without taking any sppropriate messures for them
The =sriiest pudy (Dana g al, 19805 conducied
an maternal morbidity in rural India, repontad that
for ewvery maternal death 163 complications taking
place relaied o pregnancy of pusrperium. Based
om this esumate Walsh ev af [ 1989) estimiied aboul
B million pregmancy complicatlons occur every

Correspondesce:  Makbab-E-Elshi  Khan Chowdhary.

Epidarmiobegy L'nis, Paculty of Medicine, Princs of Soaghla
Universiny, Hai Yai 90000, Thailasd.
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yeur in the world. In 1993 Koblinsky e al, after
evalusiing several population-based swdies n
developing countries, aiseised 40% of the preg-
mancies a5 complicated which revealed a several
fold higher estimated totl mumber of matermal
morhidities than the earller estimate. nrising every
year globally.

(in Bamgtadesh since 1967- 1968 several well

designed maternal morulity studies (Chen e al.
1974 Khan o of. |1986: Alasddin, 1986 Koenig

el gl |98E) hove suggesied chat there has been

jline in maternal moetality in Bangladesh from
1967-1968 o 5.5 im 1976|985 per 1000
live births In 1996 the mosernal monality ratho
wai éstimated as 4.3 per 1000 live births in
Bangladesh {Islam and Hossgin. 1997) which is
LT the highess In the world, The severity
of the problem of matemnal morbidity in Bangladesh
is also well concelved from these high maberl
morialily rtios,

In 1992 n mualunmional coltsborative retro-
spective study (Formey and Smich 1996 Akhter
et al, 1996 on masemal morkidity was condusted
in four developing countries - Bangladesh, India
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added & fodlow-up component with cumently preg-
man woman o assess the level of their pregaancy-
related complications throughout the cowrss of preg=
noncy. Duration of identilication of pregaan women
from the community for this smdy was Seplember-
Ociober 1992 and admission of subjects imo the
follow-up process was from October to December
1952

The objectvas of this sasdy were (1) o0 e
timate the occurrence of symptoms of various an-
tepartum morbidities during different trimesters of
pregmancy, (1) o sssess the bealth burden of che
pregaonl women duc to ihose morbiditics, (31 1@
find ot the care-sezking behavior of the pregnunt
woinen for thelr reported symproms of morbidities
among & represeniative sample of rurul Bangladeshi
population,

METHODS

Study design and sampling

This was & commumity-based cohor study,
The sample wos collected from rural sreas of all
the foor old sdministrasive divisions, Dhaka,
Chittagong, Rajshahi and Khulan, of Bangladeih,
In Bangladesh the administrative hiemrchy is duw
vision, diswrice, thame and wmon. We selected ong
district randemly from each division and from
each of the sclected disiricts one thana was se-
lected randomily. From esch of the selecied thanad
fwo unions were randomly selected We included
all the villages of the selecied eight unions 1o
identily marred women when were within 24 we=ks
of gesiation to ennoll info this simdy.

Trainiog of Interviewers and quality control of
dais

A voaal of 12 female interviewers, 3 for each
division, wis recruited. A mole Superviior super-
vised esch aof the teams. All of the inteTviewers
and supervisors were graduntes in sociul science
or rélated subjects from local emiversites. A two-
week intensive training coorse was gives to them
by the experienced researchers. In addition m
training on basic interview echnigues the maining
also emphasized maternal morbidity. The inter-
viewers were alia tralned W minimize the inters
observer variation. Research physicians visied dat
collection spots &t biweekly intervals and gave
necessary guidelines 1o supervisors and interview-
ery o pssire the quality of the collecied daa.

Vol 31 Mo, 3 Sepember 2000

Idientification of subjects and sdmission into the
study

At firss, the interviewers visited all the house-
holds im the selected umions o come up with 2
master lis| of currently pregnant women within 14
weeks of ion mong the curmenily marmed
The age of the women wete caleulaed
by the i from the first day of sheir lasi
m:mlﬂﬂnd Llwmlhuy filled-out an ad=

I'H‘Ihhlmh-dnmnl:ﬂpii: i repio-
stics. This form also incloded
morbidicies such as hypertension,
: tberculosia and jaundice during
the currest pregaancy.

Antenntal follow-up

The interviewers visited the subjects a1 home
it every 4 weeks and obinined the sympioms of
iy coment pregrancy-nelined morbidities. Women
who repored symploms of any morbidity were
paked whether they had problema in their daily
activities dus (o that mocbidity and the types of
problems they had. Wamean were slso aikad whether
they songht care: for their reported health problems
and Ini cuse of secking care, the perion who provided
care, wai also recorded.

We defined the 1* rimesier of pregnancy as
completion of 14 weeks of gesation, the 2% ri-
mester 08 over 14 weeks 10 completion of 28
weeks of [gestation, and the 3 rimesser & over
38 weeks of pemmntion. We defined bleeding &

ge from the geninal tract occurring afier

first wwrimeser but before childbinh. fits and con-
vulsions a8 & stake im which whe woman's bouly was
affected by convulsion and eventually passed into
coma, We defimed excessive vomiting os persis-
tent vomiting perceived serious by the pregnant
woman. fever = 1 days g8 lever sccompanying any
infectious illness fike burning urination of vaginal
discharge, headache a5 imtense poin felt deep o
gkull. Sympeomatic anemio was defimed os
lor of comjunctivas and palm. palpitavion wos
defined o8 wwareness of the heart beat Urinary
problem wis defined a8 irritaion in the wrinory
wract o o miscous membrane of the genital tact
during srination. Health borden was defined
constraini in daily activities of the pregnant women
due 10 morbidites. Weighus were applied to =ach
report of morbidity sceording 1o intensity of
congraing 10 eMimme the summary méssures of
health barden, Constraines im sctivities wens

1% 4
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categorized a5 follows - bed ddden for ot least 3
days due o & morbidity snd insbility w do sy
work wes defined &s heavy health burden, dally
setivitied hampered was defined sz modersia bar
den, ability to comtinuee daily activities despiie
difficulties a3 minimum bunden, reported no prob-
lem in daily sctivities as no bealth burden. The
mean intensily of burden for each episode of a
morbidity was the weighted mesn of burden over
all the episodes of that morbidity. The populstion
burden per |.000 person months of a morbidity
wii the weighted mean of burden per 1,000 person
months of observation of all the women in this
study.

Statistical snaiysis

Deescriptive anal ysis was used for percentages
of symproms of anieparium morbidities and. per-
centages of types of burden in diffescnt rimesasrs
of pregnancy. The health barden welghting scheme
was s fallows - bod-ridden and oould not do eny
work:heavy=3, normsl sctivities hampered | miod-
erites, continued sctivides desplie difMiculites ;
midrmome=], mo problem in activities © pones(,

RESULTS

Characteristics of sampled women (Table 1}

The sampled women had a low mean age a0
marriage (14.8 years) but af ihe tme of invervbesw!
(a4t mesn ages of 13 years) their parity was sill
relatively fow (mean of 2.1}, Their level of edu-
cation snd monthly per capita houschold expen-
diture were somewhat low, These characienistics

ware.almosi homogencous excep for parity, which
wan Bigh in Chimageng (mean of 1.1} and low
(mean of 1.4} in Rajzhahi.

Dynamic cobort of the sampled women (Table
)

Among 1,019 pregnant women 77T (T6.3%)
woman wers admilted into the smdy within 24
weeks of gestation as planned. The remaining 242
(23.7%) women entéred after 24 weeks of gesta.
tion becauss thers was a lime lag between getting
the masier lisi ssd the fime of first inisrview,
Disring follow-up, same of the women were not
A home snd sumber of misisd wisins increased
with increased gestation. Ten women were lost 1o
fallow-up - all of them due o a change of their
ususl residence. During the follow.up period, 37
{3.6%) reported having miscarringe and only £
(0.8%) women sdmined having indeced abortion.
We pewed 954 women regarding their debiv-
ery. was 8 ool of 934 live binths end 41
siill hirths. We recorded 3 maternal deaths, oocur-
ring within 42 days of delivery, which gave an
estrmabe of maternal morality ratle of 33 per
1000 live Births,

Baseline marbidity from the admission records

Mearly 2% of the pregnant women repacesd
having been disgnosed of hawing hypertension,
mone than |'% dishetes. nearly 4% jaundice, les
fhan |% (0.3%) pulmonary iuberculosis,

Ooccurrencs of aymploms of Anlepartum mer-
bidities (Table 3)

The percentages of vitits in any irimester w
which symplams of morbidities were reponad renged

Table |
Characteristics of the sampled women in 4 sdminisrative divisions of Bangladesh
Dhaka Chinsgong  Rajshahi Khalna Total

Characienstics pelld =6l r=1T4 n=>364 n=0.019
Mean age of respondents I3E(5T) 256 (6. 214 (5.4) 20.5 (5.3) 2RO (6.1)

in years (500
Mean age &i marmiage 15.712.3) 14.8 (2.2) 1.7 {2.1) 14,1 (2.5} I4.8 {1.3)

in years (S0
Mean no. of parcy (SD) 2.3{23) 30 (1.6) 14 {1:M LAl e
Perceniage never 55.1 6.9 563 2.5 553

anendad school
Median monthly per capita 333.00 36400 184,00 3T5.00 333.00

expendinere {in Taka)

600
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Table 2

Dynamic cohort of the sampled women

Mumber of women

Gesmtionsl  Admined  Miscaminge  Indoced Delivered  Lost 0 Continued Mo, of
wenky sbontion follow-up pregnancy  smtepsriuen visits
5-08 1 : (] . 4 a4
0912 5 1 3 - 54 5
1316 170 & 4 | 13 b
i7-20 M3 i} 1] - F] 30 490
31-24 pi ! ] 0 . [ T4l 680
25-28 i7a 8 I 3 i e - BO2
-1 59 d i) 23 3 939 793
33:36 & - 9% o B39 578
37-40 2 - 455 [ 385 184
il - i 155 - - F&]
Table 3
Symproms of verious ameparium morbidities among rursl Bangledeshi women,
number) of visits in irimesters Wamibied)
af women
Symptoms of 1= F a= All
marhddiny® =134 n=2{r%8 n=| 380 m=lEl2 n= 019
Bleeding 0.3 {6) 0.3 [d) oAl Lo
Fias and convulsions 0.5 (1) L1{ET) .7 (27 L3013)
Sweiling of hands 3nd legs 2.0 (43) 5.4 (BS) 34w 9.1 (%)
Excessive £.5(6) 1.4 (305 1.2 (19} 1.4 (55) 4.4 (45)
Fewer > 3 days 537 36(75) 4.5 4.0 (133) 124 {F26)
Headache 305 (4 116 {474) 196 (309) 216 (E13) 43,7 (445}
Urtnary problem 233 (31) 26.3 (352) 1.5 (4M)  26E(1,001) 482 (491)
Palpitation 37.9 (50) 44.5 (941 49.5(782)  @ES(LTM)  &9.0 (0%
Sympromatic anemia 65.2 (B4} T45(1.564) BAA(13M) TRI(L9B4) 917 (904)
Noae of the shove 250 [33) 18.4 (386) 10,3 {1&2) I5.2(581) 6. (82)
“Muliiple respossei.
Takle 4

Percentage {number) of wisis in each trimester in which women in rural Banglsdesh sxperienced
iyper of heslth burden for sympioms of any anteparium maebddicy,

T{number) of wigis In rimesters

F buarte T =~ = All
Trpe o " nall Al 712 w=1418 a=1231
Bedridden - could not do any work 101 L1{19) L3 (18) 1.2 (38)
Normal activities hampered 191D 720123} 7.6(108) 7.5 (243)
Continsed activity with difficulty 62.4 (63) 61.201,048) S86(831)  60.1(1.942)
No problens in activity 24.8 (25) 0.5 (522)  IS461)  31.2{1.008)
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Table %
Healih burdss For dilferem anpanum morbiditizs of the peegnant women in rural Bangladesh.
MNo. of wisits with types of burden Weeighted burden
Symptoms of Heary  Moderste Minimum  [None Mean intensity  Population
morbidiy n=3f n=243 =l M1 n=l 008 of burden  borden /1,000
perwan months
Bleading | 1 & < 4 I.ia 3.63
Fits and convalsions ] B i) I |25 16.52
Swelling of hamds and legs 7 13 a8 i i.12 47.90
Exeessive vomiting 3 o ir Ia I.11 0015
Fever = 3 days 4 22 By &0 0,93 d7.24
Headache 16 &7 62 i48 058 163.46|
Urinary problems 11 104 G165 189 .24 18378
Falpitation ¥l 169 1,097 403 84 493,24
3 ympiomatic anemia 29 218 I.EID 920 078 TE4l

Tots| time observed LO1% women for astepanmm modbidities = 3,007 pEmon months

Form 0.3% for bleeding 10 78.3% for symptomatic
anemia. The majority of the sympioms were more
commaon in the second end third trimesters except
excessive vomiting, headache and fever The per.
ceniages of women who reported symgtoms of
morbidity a1 any time during pregnancy were | %
for antepartum bleeding and abave 2% for fis and
convulsion.

Health burden due to morbidity (Tobles 4 and
5

Most of sympioms of morbidity led 1o dif-
ficulty 1o daily activity in one way or smother.
Symptoms In the I" wrimesier gave more healiy
burden (75.2%) than those in the 2= (89.5%) and
Ied (67.5%) rimesters. There was & inverse rela-
Bonship between mean lniensity of burden and
population burden for most of the morbidities. For
example, for fits and comvulsions mesn intensity
of burden per episode of this morbidity was | 83
and for sympiomatic anemia it was only (.78 whereas
the popalstion burden per 1,000 person months for
fils and conwulsions was about 4 but 1hat foe
ancmis was more than 700,

Care-seeking pattern for symptoms of morbidi.
tiex (Table &)

The percentage of visits in which women did
not seek care from any provider for experiencing
symptoms of different anteparum marbidities ranged
from 25.9% for fits and convulsions 1o 87.4% for
sympiomatic anemia. For any epissdes of convul-

602

vion and bleeding more than half of the anacks
resilied in care seeking, in which majority of the
Card providers were either quack doctors or ira-
ditiomal healers.

DISCUSSION

Women in rural Bangladesh in our study were
ol o low socio-sconomic ey and the By mplomms
of antepartum morbiditics were very common. Health
burden associated with their reported symptoms of
morhidities was very hesvy. Almost all of the
women who had any sympiom of morbidity had
difficulty in one way or another in deing their
daily activities. Om the other hand, care-secking
behavior of the women having those sympeoms
wak very poor. For most morbidities the majority
al the times women did not seek care from By
provider.

The number of women lost 1o follow-up from
fhis smedy was quite bow. The percentage of visits
Bt which the woman was absent was low in | " and
1 mrimesters bt incressed in the 3rd trimester
becaase by tradition rural Bangladeshi women pee-
fer to go 1o their father’s home 1o deliver the baby
ond return i iheir hushesd's home afterwards.

Chur finding of early marriage at the mean age
of 14.2 years 15 consisteng with the national sia.
tstic of median age at firm marriage of the rural
Bangiadzshi women 14.0 years (Mitra er al, 1997)
The majoriy of our study subjects (55.3%) never
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antended school, which i also consisien: with the
nationsl dmis {of 57.| %) of ever married rural
Wwomen never having astended sehool (Mitrg st al,
I997). This early mamiage combined with the hardship
of poverty snd low education may easily make
these women vulnersble o various complicatlong
during pregnancy, Differences in parity between
two sampled areas, Chittagang and Rajshahi in our
wudy is ineversaly relsi=d with the codqtraceptive
prevalence rae (CPR) in those two divisiony of
Bu.:l-:luh.muhwlnﬁ-lmpngmdhdn
In Rajshabi; for example in 19931004 CPR in
these two divisions were 20.3% and M ES re-
speciively (Miten er of, 1997),

We can compare the 3.7% mdscaTiage amang
1019 women of our study with thar of 35.0%
among 33,473 pregnancies during 1922-199] |n
Matizh, Bangladesh (Ahmed o af, 1998), How-
ever, our finding for induced sbortion ratio of By
1.000 live binhs was much lower than 20,001 000
live births Inhllﬂ:hdfuunm-ﬂudr. The rea-
sunable explanation for underssimation of our these
WO siatistics In our study ix that maparity of our
aampled women entered into the Follow-up
after the first (rimester. The still binh raio of 43,9/
1000 live Births of aar study is somewhat higher
than the estimaie of 35,371,000 live births of the
same Study in Matlab, which s an |ntervention
wred of I[CODR.B (Imemational Center far Drigr.
mnmmmmmfﬁu
planning and maternal and child health care. Ouar
estimaied matarnal mortality ratie of 3.2/1 000 |ive
births can be compared with the IF0G estimare of
471,000 live births (Islam and Hossain, 1997)
and the alight difference may be due to chance fog
observation of rare cvents like maternal deadh.

Among bascline morbidities our findings on
jaundice (4.0%) and pulmonary niberculosis {0.3%:)
can be compared with 5.9 and 0.3%. respeciively,
of the retrospective sudy (Fortney and Smith,
1996) The same study found 3.6% of the women
had hypertension during pregnancy wheress nearly
2% of our subjects reparted dingnosed hyperien-
ston &t the time of admission

One percent of women in our Mudy experi-
emced antepartum bleeding either in 2% or 3% gi.
mesier. Among the other studies conducted in
Bangladesh the Maternal Care Project in Matlab
slso found 1% smepartum hemorrhage {Siewars
und Maxine, 1991). The retrospective study con-
ducted among Indian women (Bhatis, 1995 found
0.9% women experiencing antepartum bleeding.

604

Firs and convulsions were reported 4 gimeg
more commanly In the 3 inmeser than in the 2w
irimester. More than 2% of the PrEgnant women
in owr smudy had fits and cofivialgions which can
be compared with the Findings of 3% fis/convul.
sion (Fortney and Smith, 1996) and &% sewers
eclampsia found in Matermal Care Project in Matlak
(Stewart e al, 1991,

The fact tha fever >3 days and usinary prob-
lems were common may be due 1o high incidence
of wrinary wact infections, This MUFPEE & need
v study to confirm the clinical nature of these two
problema. Palpiision and Symplomatic anemia {a;
jedged by the wrained home visitors} were very
comman and Increased with mgoressed gesalional
age. lron deficiency anemds is known 1o be wery
comman in roral arcas of South Asisn COuniries
dus 0 poventy and undernoarishment [Frewart and
Mlaxine, 1991 Krishnaswami, 1998; DeMaeyer o
al, 1985). This may be the explamation for the
commonness of thess sympioms in ous populaton,

Despite the problem of clinecal uncenainifes
over the precise medical dingnosis of the symp-
toms of antepartsm marbidlifes, our atudy has shed
mnllitlhﬂﬂﬂmnllhahﬂlmunh
Pregrant women's dally life sctivities The mes-
sures of barden are likely 10 be valid measures of
the problem in siuch mn ares whers miedical Tacili.
thes wre nof availahle. Locking at the seribusness
of the sympioms slone might nd be enough 1o
reflect the magnitude of burden Our tmdy show
that mild symptoms (such as pulpliation and qri-
nary problems) are very common. Each of these
belngs & linle Bit of burden every day bur its
commanness and long laming nature lead 1o 8 large
magnitude of populstion burden compared to those
MOre Sefigus symploms such a3 bleeding and s,

Poor care-secking behavior has been ohaerved
among the pregmam women for their Rilzpanum
marbidities. Except for fits and convulsions, the
njmruflhm-uwmmmmmm
their health problems. For sbout three fourth of
the episodes of having fits and convulsions, women
sought care from » provider. If we consider phiy-
licians and family planning workees like family
welfire visitors (FWV) and famitly wellare assls-
tant (FWA) Including trained traditional birth ar-
tendants (TTEA) and paramedics as trained pra-
vidaundlhemuumlmdpmﬂdm for man-
agement of pregnancy complications, then the vil-
lage women had g Endency o visit unirained
providers. especially the guack, more frequently
than their trained counterpans,
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CONCLUSION

Since the symptoms of entepartum morbidi.
liey were wvery commanly repored by rural
Bangladeshy women there is 8 need for furber
Investigation 1o explore ihe underlying reasons for
this immense problem. Further siudics with sppro-
priae clinical facilities sre recommended. Care.
seeking behaviar of the pregnant women of rural
Bangladosh was very poor whereas trained health
care providers like FWVe, FWas, TTBAs and
paramedics were grossly underutilized. There is a
need to conduct a research project o find oui the
reasons for this problem, Further understanding of
the Eature of these morbidities and the health care-
seeking behavior will assist the implemeniation of
& more appropriaie prevention and treatment pro-
gram for poor pregnant women of rursl Bangladesh
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FOLLOW UP OF WATER USE IN A TIN MINING AREA AFFECTED

WITH ARSENIC POISONING

Virssakdi Chongsuvivetwong, Apirsdee Lim, Mafiosis Dueravee, Alan Geater, Skulral Rilsamiichai

and Shoko Oshikawa

Epidemiology Undt, Faculty of Medicine, Prince of Jonghls University, Hat Yai 90112, Thailand

AM&HMMH“MMMMHEHMHMM.
The government has been trying to imgrave the sitesrios by emcourngieg the use of riinwater and piped
water. This study nimed so documant the champe of waler wse g 10 identify (ncion sssociassd with gafe
WS use im 1997 compared to that In 1994, Home visiis and face-io-face quesiiomlnire interviews were
underiaken. Infarmation an waer e for drinking, cecking, washing food and washing stensils m 1994 and
1997 was obinined, Ameng 3,849 househaldi from which dein could be oteained (estimmed T9% af tifal
I'Ihllh.l:h!..ﬂ'li.'.Hﬂ'ﬂl.lul.nl'llhl.ill'tm[Mmmmmnllm.Mdldmhl
welll wares) For drinking and cocking rose from 72.5 and 57.9 ia 195 o 93,6 and B0 in 1997, reapectively.
The percesinges for washing foods and for washing wiensils rose from T6.6 snd 20.5 1 59,1 mad 538,
respoctively. In 1997, porcentage of househalds using piped waser for drinking snd cooking wis sl law
:H.EMII.H}MHMM Hﬂw-ufuqufmdlndmhfﬂiudﬂ.nllﬂlmﬁc
analyss ghows that independent Tactors of the bowsehold predicting #ule waler use ae: high arsensc ames
near man road ssd having piped waier matslled. The influcnce of these Faciars le judped by the bevel of
wodds ratlo) operates more or less equally ca watsr use fow all purposes, except thed inetallation of piped
w-lrhmhnmmmmumhdﬂtluﬂmﬁhg wmier. We conclude ihas 1afs waler

supply in the anea i sill inodeguaie. Evem il piped waler is mstalled, W |y olen not useqd for drinking i
coaking The reasons for mot uting psped waes for driskisg snid cooking need in be identified

INTRODUCTION

Problems of arsenic coniamination in water
leading 1o arsenosis are nol uncommon, Endemic
arienasis bas been documented in Japan [ Tiuds #
al, 1995), Taiwan (Smith er al 1992), India
{Chakraborty and Saha, 1987; Guha Mazumider e
al, 1988; 1992; Sahs, 1995), Bangladesh [Mickson
of al. |998; Tondel, 1998; Tondel =f of, 1999),
China (Wu. 1993; Zhang and Chen, 1997), Mongolis
(Lo er al. 1995), Mexico (Cebeian o al, 198),
Argentina (Astofi er af, 1981) and Chile {Borgono
ef al, 1977}, This problem also occurs in Thailand

In addition io development of skin lesions
and skin cancer, arsenic contaminafion has bhesn
demansirated to be associmed with increased risk
for hyperiension (Rahman £ af, 1999), digbetes
mellitue (Rahman = of, 1998) and inlernal cancers
{Ferrecrio 21 al. 1998; Karagas e al. 199E), There
is & need 1o imprave the situstion by the supply
of sale waler supply 1o the sifected communitiss.

Comespondence: Vimsakdi Chongruvivaiwong, Epideman-
lngy Uss, Faculty of Medicine, Prisce of Sanghls University,
Hei Wi 80102, Thalland

B-muil: cvirak @ ratres. pau_se ih
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The currend artbcle illustrates an evaluation of waler
supply progrum in & conteminated area in Thailand.

In 1987, mare than | 000 cases of skin arsencsis
were reporied from Ron Philbun Sub-disticl, Makhon
Si Thamars! Province, southarn Thailand [ Arrykul
el el 1996) This arca has been the site of tin
mining sctivities for almost a century. Afthugh
mos of the mines ceascd opermibon in the Lale
1980x, the relesse of arsenopyrite (FeAsS) from
the lin ore has left a legacy of extensive arsenic
contamination in many aress of Hom Phibun
District. Groendwater and many shallow wells are
contaminaied by amsenic {Boriboon, 1996) shove
the accepiable level for drinking water set by
WHO (0.00 ppen) (WHO, 1993) expacially in villages
2, 12 wnd 13 (Paijilprapapara, 19973,

Since nrsenic commmination of shallow well
waler, surface water and soil was detected in 1987,
Various govemmentsl depanments have tried 1o
salve this probilem. Water jars for storing rainwster
were distributed and piped wader systems were
expanded. However, the effect of such interveniion
has never been evalusted and changing waler use
smong the villagers had not been investignied
This study wimed 1o invesigate the change of
waler use belween 1994 and 1997 and 10 identify

TE9
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the fectors associated with safe water use in 1997, iese (including source of water for drinking, cooking,
Experience Trom ihis program moy be usclal in washing food and washing wiensils) In 1994 and
Further planning of istervention in this community 1997,
1 well m in other affected aress in developing
MRS, Dats mansgement snd statistical smalysis
Data collected with the questionnaire were
MATERIAL AND METHODS computerized using Epi Info software. The map
sl i was digitized using Arc-info softwane for geographical
¥ query. Stata version 6 program package was used
The study aren consists of 16 villages with for stalistical anmlysis. Descriptive staistics were

8 population of appeoximately 15,095 and 4,900 compuled. Types of water use were bottled, piped.
houssholds thies. of these villages (2, 12 and 13) sriasian well, rmin, shallow well, snd stream wales.

nre known to have high prevalence of shallow well The first four were classified as safe and the latter

waler found contaminsied with sreenic (Table 1) iwo as unsale, Factors mssocisted with safe waber
use in [997 were idemified using logistic regreasion,

Dats collection

Following & survey in April-November 1996, RESULTS

& map of esch village was drwvwn showing location

of houselolde, romds. Key sites and distribaitbon of

pipelines of water supply. Home vivits were made Data were obdained from 3849 houscholds

betwesn April and Moy 1997 by & group of resesnchery out of 4,900 (sn avallsbility proportion of 794%),

ond medical sudents. A struciured questionnaine Incomplete data collection was due 1o the fact 1hat

wea tested and used io collect dota by face-10-Tace many houses were cloted during the home vish.
interview with the head of the family or othet This was common in the suburban srea of village
svailable member, Varinbles collecied constared of |2 where people went out o work in the city.
household snd Family head characteristics, and water Breakdown by willage is shown in Tsbls |,

Table |
Charscteristics of sindy villages somed by proportion of shallow wells with arsenle contaminsted waies.
Village Toaal sumber of Mumber of Pogulation in % of wells
Widhted howseholds household households with As=0003
with data with data (ppm")
2 178 319 1145 354
2 672 A0 1.502 104
3 515 260 1,055 255
5 1821 246 1064 g
I 13 116 497 9.1
| 309 240 L1 4.5
I 306 129 924 4.2
Id e ldd &30 16
9 204 193 259 1
3 3 Tl 1,013 16
i Ty 256 1,260 1.5
7 63 484 L5104 0.9
] 23] i) 1 1]
[} i47 133 497 (1 5]
15> LTH L1 242 .
1/ 201 177 B34 :
Toaal 4,500 3,840 15,095

‘Roponed in 1994 (Chopropawon, 1994).
*Willags |5 was preiously pun of willage 1 and vilisge 16 pan of villsge 9.
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Table 2

Water used in 1994 and 1997,

Number {%) of houschold using water for

Type of water
Drinking Cooking Washing food  Washing wensils
Waler used in 1994 n = 375§ n = 3,300 n= 3147 no= 3,134
Baoled 118 (3.6) GI {1.9) 240.1) (0.0
Piped 47 [ 1.43 Gils (2.1) 174 {5.5) IR (5.9
Aresian well & (0.2} 13 {0.7) 79 (1.5) 91 (2.9
Fain Z B9 (67.3) 1,706 (53.2) 646 (20.5) 365 (11.7)
Shallow well &9 (27.5) L3532 4422 2245 (71.3) 2490 (T9.5)
Stream 1 (0.0 | {0
Waier used m 1997 now 3783 n= XTH3 o= 3781 A= 1,784
Botibed 257 ia My 136 (X Fony
Fiped 137 (38} 465 (12,3 1ATY (39,1} 1650 (42 6)
Ariesian well 9 0.2) 34 (08 108 (2.99 104 {300
Rain EREENE KN 2 A2 (6l 1) 63 {170 o )
Shallow well 239 {631 TR 030 F, 550 (41.0) 1,745 (46.1)
Strenm 1 ey
Dirimking Sade ook img ul
W ...-. ﬁ# 1 l'c:i
”w ""‘? . \:‘: 'é-;-r
L G
m el | 3 & e
s @@ o — ee &
= "1 Unssde Uinale
j 3 i A F e B
E Weshing Foods Washing mrensib
; L b1 Fale
Bt b
<R LB o
= i_i"i e L Sk * -
T - —
e ‘ vy i} 3 -
“1 Unaate T
- l.. ;- m W pp W L] l.'ll I;l (L] ;p Ill

Wader used i 1997
bt = betthed wiser: pp = piped water: g% = ariesian well WY, im = mminwwier; ve = dhallow well water @ = soresm waier

H]Fﬂtﬂ-ﬂuﬂwmumdhlﬂlmwﬂﬂﬁn—ih 1997,

Table 2 shows that ihe situntion of water ase
im 1997 was Improved compared 1o that in 1994,
Of varlows typea of water source for drinking and
cooking, there was a noticesble incresse in minwater
und slight aheolute incresse in percemtage in boathed

Vol 31 Mo 4 Decomber 2000

and piped water. Shallow well water use for these
purposes decreased. For washing purposes, use of
piped water waa remarkably incressed whereas use
of rimwaier was decressed. For more detail, &
scatier pol i shown in Fig 1
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Tahle 3
Factos sssociated with using safe water in 1997 for various purposes.

Household No. (%) of houschobds using safe water wis
Characieristica Drinking Cooking Washing fowd Washing urenails
=3, TS} In=3,783} (mm],T83) (=3, T4}
High conimminstion sres
Mo {ref) 2,540 (92.0) 1080 {75.3) 415 (51.3) 1277 (46.2)
Yes 1006 (98, 3) DHD (95.9) EIB (BO.O) T62 (74.5)
cOR (95% C1) 5.243.1-8.5) 7.6 (5.5-10.5) 3.8 (3.2-4.5) 14029409
BOR (95%CH) XiLg5D 4.0(2.9-58) 1.9 {1.5-2.4) 41119
Dislance from main road (<200 m)
Mo {ref) 1260 (927 IB57 (T6.0) I.28% (52.7) 1,151 (47.2)
Yes 1.286 (95.5) 1.203 (89.5) S48 (705 BB (66.0)
cOR (F5%CI) 1.7 00.3.2.3) 2.7(2.2-33) .1 11.9-2,5) 1.211.9-25)
a0R (93%CH) i1 (0,8-1.5) L7 (1.3-21% L& (1.1-1.7) 1.5 i1.2-1.9)
Acoeis 10 piped waer
Mo (reh | BED (BOE) 1,409 (67,7} 577 (31,1 ITE (IR0
Yes | 1677 (98.5) 1651 (97.1) 1656 (97.4) 1,663 (97.7)
cOR (95% CI) T4 (4.9-11.1) I8 (10L7-20.2) 960 (TO.3-131) 194 {138-271)
#0R (95% CI) 58 1 8-08) 26093 17.00 B9.4 (64.8-123) 83 [ 129-158)
Educstion of family heasd
£ Primary {ref) B35 (948 Thl (26.4) 574 (65,2} 527 (59.8)
» Primary 2657 (933 LARH(T9.2) 1.629 {37.2) 1 482 (52.1)
cOR (95% CI) 13 {0.5-1.8) LTiL3-21) I {1.2-1.6) 1.4 {1.2-1.8)
#0OR [95% CI) L0 0T-1.3) 0.8 {0.6-1.0) 09 {0.7-1.1) 0.9 (0.7-1.2)

Fig | & & “jivered™ scamer plod, 1n which
source of water in 1994 (Y axis) is plotied ogadnst
ihar i |997 (X anla). The verical lines divide
water use in (997 into “safe™on the left side and
"unsafe” on the righl. Honzontal lines divide walsr
use in 1994 into “zafe” abowe the lise amd “ungafe"
undemneath. Dot i the central dingonal represent
households ot chonging water source, As eapected,
the major changes in drinking and cosking (upper
o graphs} were Trom shallow well (o min water,
wherens changes in washing (lower two graphs)
were from various iypes i piped sater,

Fig I shows percent of howseholds using safe
water inm 1994 (base pan of (he arrows) and 1997
{point of 1he arrow) of villages sored into ascending
order along the X-axis by percent of sale waer
use in 1994, Bold arows indicate villages with
high levels of contamination. Drinking water has
the highes! overall percentages of being safe, both
in the bascline (1994) and after the change (1997).
Water for cooking and washing was ool as safe,
Most households in the hesvily contammated villages
with high commmination wrned 10 use safe water

772

for all parposes i 1997,

Table 3 displays the percentage of safe water
use for different purposes broken down by various
independent variables. Living in an ares with high
level of wsenic comsmination, living closer o
main rood {except for drinking purpose), and having
access 1o piped waler are posiilvely associated
with use of safe water. However, it should be
toticed that among these variables, sccess 1o piped
water in the mosi powerful determinant a1 the odds
raties are very high, Again, i b5 shown that the

efTect of this variable is smnger for washing purposes
than for drinking or cooking,

DISCUSSION

It 15 chear thar waler use pattern in the siudy
ares hai improved as more houssholds wwmed o
use rainwaber and piped waber, which has been
showi o be relatively arsenic-free (Oshikawn, 1997),
However. there are ikl some imporiam pitfalls in
the program. First, at the time of evalusiion, there

Vol 31 Mo 4 December 2000
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Villige Id sored by % of usimg ssfe waber in 1994

Flg 2-Sarted pervesi of housshodds using safe waler for deinking. cookimg, weshing food and wasbing utonsils m |94

in each of |6 villages.

were gtill 6 to 19% of the population using omsafe
water for drinking sed conkimg amd over 405
using it for washing food and ulensils. Moreover,
piped waler was not populur for drinking snd
cooking but was used for mainly for washing, Thus
the investment on provision of piped water did no
rench im gaal,

The use of ralnwater should be encouraged
wilh proper instroction regarding the collection
proceds. Dusts in this ares may contain amenic and
il can be sccumulated on the roof of the howse,
The rainwater jur provided by the government was
also difficult to clean (Adjmunghul, 1992). Therefore,
il la eirongly odvised thai rainwater should be
collected oaly in high rainy sesson, Ope should
bet imitinl heavy roims wash away the dusts on the
roof and gutters several days before the rainwaer
i collected.

The availability proportion in our study was
T, We still lack dats from more thon one-fifth
of the iotal houssholds, The nos-responders iended
o go W work in nearby cliies where arsenic
contarnination was pod shown o be an important
problem. Their lifestyles are likely o be more

Vol 31 Mo, 4 December 2000

urbanized than the reaponder households, As our
maltivariate analyss demonpirased that househoelda
with higher level of wbanization (nesrer w miin
road and access W piped water) sre more likely
1o use safe water, the non-responders ane therefore
likely to have less serious problemi,

In conclusions, 1he sitaution of waier supply
has been improved bul #ill reguires Turther effon
10 increase the coverage. Rescarch on socislogicl
uspecis i explain bow level of use of piped water
for drinking and cooking should be imitiased.
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and emergency contraceptive pills of drugstore personnel
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SUMMARY

eblain & ssmple saze of 30 drugstores for each class. Twn study incthods, questionnaire inlerview and secret shopping, were
used o measure knowwledpe, snd practice, respectively. Hisory-1aking, dnug-chooking, and advice-giving were the domakn

on OC wes fair. but that om ECP was poor. Pharmacists had beter

imowledge of proper history taking and ECP indicstion than - pharmacists. OC mnd ECP provision were inappropristely
practised in drupstores in the study area. A majority of drsgstores were mainky owned by non-pharmuciss. For OC practice,
drug-choosing was good. bui hiskry-taking und addvice-giving were poor in bith groups. Althaugh both groups dispensed

ECP poucly. pharmacisis dispensed significandly betier than

Amang non-pharmacks soff, the averape

scares of OC Hmﬁmmmmm.mmu}ﬁpﬁmﬂr betier among those working in pharma-

ciml-oaaned Bl know
the: abudy amen. Copyrigha 0 2001 Jobhn Wiley & Soms, Lad

and practice on O and ECPnhunuh:impmvu&inhumenufmugumnin

KEY womns — ECP; OC; drugsiore; pharmacist: emergency oumiracepion

INTRODLICTION

Oral contraception (OC) is the most popular ferility
regulating method worldwide,'" bath in developed
and in developing countries.'" The stans of OC in
mast developed countries s prescription-only,' ™"

* Cormmpondence w0 Chaverwan Raisnajamil, Department of

Clinical Pharmacy. Facubly of Pharmacestical Selences, Primce

of Songhis University, Songkhis Provisce, 900 10 Thailand Tek:
54, Fax; db-074-2 1 2900
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Conmrectipram sponsor; Thsilamnd esesrch Fand
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while it is available as an over-the-counter (OTC)
drug in most countries."’ The emergency
contraceptive pill (ECP) is available as g Prescription
dmghd:mhpadmmiuwid]immlm
launched 0 promote its availubility and wse.* In most
developing countries, there is no policy 1o promote the
use of ECP."" In the countries where OC and ECP are
available as prescription-only drugs, the need for
OC*" and BCP'""'" availability OTC are increasing,
In addition. a pilot project making BCP available
OTC is being run in the US,'"*

In Thailand, dm{nm thare approximately 30%
of the OC pervice.” The rates of BECP use are not
available, but & study on the guidance for the use of
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levonorgestrel (the available ECP product in Thai-
land) among drugsiore personnel, reported thar ihis
drug has been used widely and inappropristely among
ieenagers (N. Matananpun ef al., unpublished data).

ili:ununrytnmmhmumyur!he
knowledge of and practice regarding OC and ECP
provision by drugstore personnel since they play an
important role in providing OC and ECP 10 Ieenagers
and other users,

The aim of this stady was to measure the knowi-
edge and practice of OC and ECP provision by drug-
store persannel, to compare the quality of service
Biven by drugstores owned by u pharmacist and by a
non-phasmacist and 10 measure the sssociution
between knowledge and pruciices on OC and ECP
SEIVICEE.

STUDY METHODS

Setring

In Thailand, there are approximaiely 10000 drug-
stores. OF these, approximately 45% are registened
as being run by pharmacists '* who may or may not
be the owner. [n practice, very often drug dispensing
is carried out by o non-pharmacist employee.

The stody was carried out in 1999 g Hal Yai, the
largest city in southern Thailand with s population
of 150,000 and 109 drugstores, 535 of which were
pharmacist-owned.

Campling
The drugstores. were classified according 1o whether
or not the owner was 2 pharmacist (for the pharma-
cist-owmed drugstores, the pharmacist is assumed (o
sperd more time with the client and closer supervision
of other personnel than 1 (wsually par-time) pharma.
cist employee in the non-pharmacist owned drugz-
stores). Thirty pharmacisi-owned and 30 non-
pharmacist-owned drugsiores were randomly selected
from each class.

Erhical clearance

The study protocol was approved by the ethical com-
mitee of the Faculty of Medicine, Prince of Songkla
University.

Development of instrument
For OC, a checklist for good practice guidelines was
prodoced by the Ministry of Public Health This

Copyright € 2001 John Wiley & Sons, Lid
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includes the need 1o interview for contraindications
and physical examination including blood pressure
measarement, but does not include PAP smear. For
ECP. there is no such a guideline. The checklist for
ECP was developed based on the fact that it should
be used within defined time constraints to prevent
pregnancy when no contraceptive had previausly
used or when the method failed, The question-
maire for interviewing the dispenser was devised
wsing the checklist. Questions were devised i
obtuin the answers which reflectad each item an the
checklist, A weighting scheme was sel up by the
reseurch team. The questionnaire and the weighting
scheme were then discussed with o pane] of pharma-
ceutical experts in the university und further modi-
fication to the weighting scheme wis made as
deemed appropriate.

Oherter collertu

Drugsterre vivic and irerview: Formal visit 1o i
interview of drugstore personmel were carried out by
the research team. A pre-tested Questionnaire, inchud-
ing closed-ended and open-ended questions, was used
to measure the knowledge, regarding bath OCs and on
ECPs. of volunteer drugstore personnel. It recorded
the sociodemographic daty of the interviewee, the
minsl comman OC dispensed 1o & new user, whether
history taking wis routinely carried out (and if 5o the
detuils such ms contraindications. menstrual cycle
history, contraceptive use and concurrent drug use),
the major concern about the content {t¥pe and omount
nf:mngmludmninluflhnﬂﬂmu,ﬂt
frequency and content of advice given (such as OC
dosing and continuation, common side-effects and
problem solving, danger signs of OC). Regarding
knowledge sbout ECP. the questionnaire sought o
ussess whether sufficient details of the index coitus
were Laken from the client, the shility to evaluate risk
of pregnancy from the unprotected intercoarse, the
lype of ECP dispensed and related mdvice, and the
ECP regimens availuble in the drugstore for different
indications.

Secrer shopping, Seccrer shopping study was con-
ducted after finishing the formal interview by o group
of well-trained and validated rescarch assistanis (two
females and two males) who were students.
In sach both OC and ECP were bought by
one male shopper and one female shopper on different
n-n:-m'nmul::u | day apart using the scenarios given
in Appendix.” During shopping, the mauin variables
related 1o the behaviour of the seller were noticed and

Pharmacospidemiology and Drug Safery, 2001, 18; 149-156
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memorized by the shopper. The data were then
immediately recorded into the checklist form after

the shopper left the drugstore.

Lt management and aivalyvsis

The data were coded after checking for completeness
and accuracy and then compulerized using Epi Info
version 6.03 and analysed using Stata version 6.0,
Dauta from the questionsaire mterview and from secret
shopping were handled in the same manner. Variables
were grouped imo four caegories; history taking,
drug-chodsing and advice-giving for both OC and
ECP and another category that was different between
OC and ECFP (see Table 3). The items on history-tak-
ing, drug-choosing and advice-giving were similar in
both OC and ECF, while items related to O choos-
ing, which were of mest concern (1o examine their
knowledge about the differences between high-dere
versus low-dose pills, especially in terms of CANTTNIS -
tion, drug of choice for OC initiator and adverse
effects) and thai on ECP indicmion were different
and pio relaied. The knowledge aboor wha BT
(e.g. medical, menstrusl, concurrent druge usel should
e asked, what drug should be chosen and oo e basis
of whad, what and how advice should be given 1o the
new client was asked in the questionnaire inierview. In
secrel shopping, it seasured whether these COmpo-
nents were aciuully practiced or not. Each jlem was
scored | for u comrect answer or practice and 0 for
an incomect answer or practice, The score was then
multiplied by u weighting factor (shown in Table |)
whose value was based on s relative imponance,
For example, in the interview, history taking o dis-
ease contruindicution was considered to be the most
important and was given a weighting of 20, whereas
menstrual cycle history was believed 1o be relatively
bess imponant and was weighted a1 15, etc. From
secrel shopping, the weighting scheme was slighily
different from the guestionnadre, History taking on
previous use of OC was considered important because
mare intensive counselling is needed among new OC
users. Disease contraindication had s lower welghting
because In our scenarin, the cliemt wis healthy,
Knowledpe and practice composite scores were
derived from the summation of the weighted score
of each ilem that beloaged o the compasite. The
internal consistency of the iems in each calepory
from the questhonnaire study were checked using
Cronbach's alpha which ranged from 0.47 and 0,94,
Stadent’s r-test was used 1o west for statistically sig-
mificant differences between groups of sample i.e
owner of inierviewee (or seller for secrel shopping

Copyright © 3001 John Wikey & Sons. Lad,
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study). Each compaosite score was ratad an the basis
of the average composite score {pharmacisi-owned
and non-pharmacis-owned drugstore). Multiple lin-
EAI regression wiks used 1o test the independent influ-
ence of owner and seller an the score of practice from
secret shopping.

History-taking and advice-glving practice in each
drugsiore in the secret shopping situation were
cross-tabulated against comresponding answers in the
questionnaire to check the discrepancy between actual
and repofied practice

RESULTS

In most pharmacist-owned drugstores, the question-
naires were answered by the owner, bt in only half
of them did the owners act ms sellers in the secrer
shopping study (Table 21 In non-pharmuocist-oaned
drugstores which were suppesed to be run by pharma-
cisis, both questionnaire answering and secret shap-
ping were almost exclusively carnied o by non-
pharmacists. This indicuted that the actusl service in
i maporily of drugstores wus mainly provided by
non-pharmacists. As expected, informanis for the
phurmacisi-owned drugstore generally had o higher
education than thise in non-pharmecis-owned dinag-
siores.

From the OC questionnaire sidy, the only stutisti-
cally significan difference in COMmpasile  soores
between groups was on advice-giving ( phurmacis-
owned drugstores did betier) (Table 3), The knowl-
edge wbou OC was scceptuble in all groags, The aver-
itge composite scores for ECP were poor in all LT,
Pharmacists hud berter knowledge of proper history-
taking {especially in details of time and frequency
ol intercourse~not shown in the tble) and indicadions
for BECP than the non-pharmacist group. There were
o staistically significant differences on ECP choos-
mg and advice giving,

Datz from secrel shopping of OC and ECP were
siritified by both owner and seller (Table 4), Pharma-
cisl sellers in non-pharmacist-owned drugstores hid
significantly higher scores (mean5D) in OC his-
tory-taking (16.2:+3.2 va. 10,04 7.6) and advice-giv-
ing (180214 vs. 13.725.3). There was no problem
with OC choosing because most of the available OC in
local markel were stundard low-dose pills af the time
of this study. Of several items of quality of service on
OC and ECP from secret shopping, only drug dispen-
sing was rated good for OC and fair for ECP. The
remaining items were all poor or very poor. Pharma-
cist sellers penerally gave betier service than non-
pharmacist sellers, excepl in OC dispensing.

Fharmacoepideminlogy aod Deg Safery, 2000; 100 149-156




152 C. RATANAIAMIT AND ¥,
Tihiz 1 kmmhiﬁﬂudmdlmﬂpﬂptﬂm

CHOMNGIUVIYATWONG

Yarinble Duestmniti imervaes Secrer shopping

L i

ECT Oz ECF

|. Himnoy-mking of OC and ECP
Histoory off e of OC ox olher methods -
of confracepion
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Table 5 cross wbulses answers in the questionnaire
dant numbers were in ECP history-taking and sdvice-
giving. Among those shops where these practices

were claimed in the questionnaire, more than a half
did not provide such service during the secret shop-
ping. No statistically significant prediciors were found
by multiple linear regression.

Cogyright ' 2001 John Wiley & Sons, Lid. Pharmaciypidemiodogy and Dy Safere, 2001 10: 149-156
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Table 2, Charscieristics of drugstore personsel
Duesiannalie O shopping ECT shupping
Charcieristics Pharmacist Mom- Pharmasia [ [ Phurma i M-
oumer pharmacis W plurTmaciu T i i
H W) IET =i oeTIET W= TIET
N=130 N R N e
Provider stuius
Pharmacis H jrn: kL i ) [i]
Mon-phassnicis 4 15 58 = Bl
Amerviewses educaion ; = - -
Primary schnl ] I
Secoadery school i 14
Undergraduace i ]
Ciracbaaes 2 k]
Posigradume L] [F]
Avernge derilion of expenence S¥= Al 118 100 = = - =
{memn & 501 {years)

"N im vwice: thin in the geesicnnaine stedy hecouse sach rugsione was izited by ene mmale ol ane femule shapper

Tabsde 3, hﬁﬁkumlzﬂlmlmlmtsl}lh-mllie{rdﬂ:‘rquﬂm ImeErview ratifed by owner snd by

[E ey Tt
Virishle (msiimum score) Choimety letrresgmee Cwverall
ESEEERIE) |
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DISCUSSION

The resalis demonstrate that knowledge of OC was
good or fudr, but knowledge of ECP was poor in all
groups. In pharmacist-owned drugsiores, very few
sellers were pharmacists indicating that these drig-
stores had only pharmacists’ licenses that were
required by law. Practice on OC and ECP dispensing
wers imtely undertaken in drugstores in the
stisdy area. Both kinds of pills were sold without or
with very litile history-taking and advice-giving, Fail-
e to practice proper history-taking before OC dis-

Copyright £ 2001 John Wiley & Sons. Lid,

pensing might do harm 10 those who have some
contraindications for OC use. Statistically significamt
higher composite scores on ECP practice such as
history-taking, drug-dispensing and advice-giving
including OC advice-glving practice in phormacisi-
owned drugstores indicated that imespective of who
provided the service, the quality of service was better
in pharmacist-owned drugstores. It is very important
to counsel clients about pill dosing, common or pos-
sible side-effects, pill-by continuation. and dmg
imteraction, otherwise it might result in pill disconti-
nuation, snd failure. It hay been found that very few

Pharmacoepideminlogy and Drug Safery, 2001 10: 149156
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ﬂ:nunkmﬂuhaicpﬂlmlﬁ.“FHEEPpnc-
tice, history-taking about unprotecied intercourse is
very important o evaluste the risk of becoming preg-
nant. ECF counselling (which emphasizes ECP
dosage adminisiration, side-effects, and limitations)

Copyright £ 2001 John Wiley & Soas, Lid

15 still important even though noncampliance may
not be o problem. '

The knowledge and practice of ECP provision were
consistently poor, whereas sellers knew these details
of OC well, but practised its administration impro-
perly. Although knowledge and practice in pharma-
cist-owned drugsiores were betler than those in non-
pharmacisi-owned drugstores, both kinds of drug-
mmuuhnpmﬂﬂthwhdpﬂﬂc
wis good, but the selling practice was poor indicating
that knowledge was not approprisiely applied in prac-
tice. ht has been documented that the major couses of
OC failure (and unwanied pregnancy) were lack of
Ili.ﬂl:n'w!l!ad]-u:.P noncampliance,’ and O discontinua-
tion, " These might result from the provider's lack of
swarencss about the need for counselling. We did not
have data on these varisbles amang our clients, but a
naticnal contraceptive prevalence survey reported thai
the &-month OC discontinuntion rute was 27.3%."
That might be significantly reduced by proper
counselling.

Discrepancies exist berween knowledge and nctual
prictice. For example. among the 52 drugstores in
which the interviewes answered thar history-taking
was done before ECP was dispensed, only 15 actually
enquired shout history-taking i practice and 12 of
those did so only in the case of one of the two
secret shoppers. In addition, 16 out of 56 drugstores
where levonorgestrel-only CMETgency mumﬁm
was reportedly not available (in the guestionnairs

Pharmacnepidesioligy and Drug Safery, 2001, 1 149156
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interview) sold this drug to our shoppers. In Thailand,
the drug company leafler states that one tablet of levo-
norgestrel-only emergency contraception should be
used within | h after unprotected intercourse. This i
conirary to the dosing recommendation esiablizhed by
WHO which states that it can be psed up o 72 b afler
dnpredecied sexunl intercourse 1o prevent preguncy
(zither when no method was used or the method failed
at intercourse).*' From interview. dispensers
knowlodge was based on the leaflet, but they still gave
this ECP after 24 h of unprotected intercourse. This
discrepancy of knowledge (which was incorrect) and
practice (which was against their beliefy was also
found ameng obstetrician—gynecologisis in a study
in Brazil ™ Answering that this drog was not available
in & dragstore did not imply that it would not be sold

combined contraceptive pills such as the
Yuzpe regimen was used as an off-labeling, so il
it was ot populur among drugstore providers, espe-
cially those who were not pharmacists.

The fact that ECP provision practice was PO Wik
not surprising hecause knowledge was poor, A wtudy
comducted by Rajpibulsutit in the same reginn of Thai-
land found thit knowledge regarding the tremment of
common diseases (such i3 gonorhoea ) was good, bl
that of uncommon disease (ie. chancroid) was poor ™
The: poor knowledge and poor practice relting to ECP
might be parly expliined by this reason, Although
knowledge on ECP pharmacology has been available
and it has been proved 1o be safe=" and effective, ™ it
has not reached those who need it throughout the
world. " In addition, it was found that health provi-
ders in South Africu were not aware of the dispensing
of ECP even though the policy about ECP use in
unprotected intercourse was clear,"”

The higher scores regarding OC advice-giving and
ECP dispensing among non-pharmacist sellers work-
ing in the pharmocist-owned drugstores than HmOng
those working in the non-pharmacist-owned drug.
stores, reflected the role of pharmacists in training
thetr issistants.

Without adequate counselling on both the advan-
tages and limitations of cach type of oral harmonal
pill o mew clicnts, unwanted pregnancies  will
resull
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KEY POINTS
(1) Acceptable OC knowledge, but improper
practice

{2) Poor ECP knowledge and practice
(3} Pharmacist dispensed ECP better thin non-
pharmacist
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APPENDIX 1
Scendrio

Cral coniraceprive (OC), A recently marned woman
aged 23 years who plans 1o have a child in the next 2
ar 3 years comes into a drugstore, She has pever used
any methods of contraception, She is healthy, her
medical history is negative for contraindication of
combined oral contraceptive(COC) use. Her men-
strual history is normal and regular moderale
dysmenarrhea. Is she s good candidate for COC? Iy
yes. what COC should be selected for this client and
whil instructions/advice should this womun recejve
regarding wse of COC?

Emergency aval contraceptive Pl {ECPL A college
student experienced unprotected mid-tyele imter-
course, 24 h ago. What is the role af the drugstore
mm:pmvtmhmufnnmmudmyuﬂm
tme?
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IMPLEMENTING THE UNIVERSAL HEALTH COVERAGE:
WHICH SOURCE OF INFORMATION IS MORE RELIABLE?

Vinai Leesmidt', Supasit Pannarunothait and Virnzakdi Chongsuvivatwong”
'Khiongkhlung Hospital, Khlong Khlung Districr, Kamphaeng Phet 62120; *Center for Health

Equity Monitoring, Faculty of Medicine,

Maresuan University, Philsanulok GSO00;

'Epidemiology Unit, Faculty of Medicine, Prince of Songkla University,
Songkhla 90110, Thailand

Absiract. The smplementation of universal health coveTage needs accurate dais on the distnibution
of healih benefit covernge, panicularly the uningured. The natianal surveys and routine reports
e two important sources of nformation ready for ise, This study shows the validation of datn
from two sources. The data from national hibsehald swrveys on the medical welfare, the healih
card and the social security schemes were validated with the routine report data of the Minisiry
o Public Healih (MOPH) and the Social Securty Office (3500 by provinces These were
considerable diffesences between these data sers. The natkonal survey data gave a 1.5 times higher
estimate than ihe report data of e MOPH snd the $50. Financial implicatinns of using ksccurnie
dats 1o implement the wnaversal health coverage could be mige, depending on the cagdiation rate

INTRODUCTION

Universal health coverage has become one
of the most imporiant health policies in Thai-
land since the victory of the new govermmen
garly 2001. The firsi REAF-majority viclory was
the result of & brave election campaign to
cover all Thai citizens, The governmeni has
to merge the existing scattered, fragmented
healih coverage scheme in order 1o cover the
uninsured population (see appendix). The most
erucial questions for policy implememtation
were! how many were the uninsured, and how
much money the govermment had to raise in
order 10 achieve universal coverage. These
Questions need basic information on the cov-
erage of varipus existing insurance schemes.
Unfortunately, the existing information on
imsurance coverage and its relevant informa-
tion such as the distribution of the coverage
was insufficient, insccurate and. often, incon-
gisieni,

Basically, information used for healih
planning can be ohiained from either survey
of roatine report, or both. Particulady, the
survey data have become more importand if the
routine reports are inadequate. This problem

Comespondence: Dr Supasli Pannarunothal.
Fax: +66 55 261198, E-mail; supssitp@ni.ac th,

&7

s very prevabemt in the developing and the
least-developed countries (Dyoo e af, 1991
Indrayan, 1995). In the same vein. the infor-
mation aboul the insurance coverage depends
much on the survey data because the data from
the repor is nol complets, However, the sur-
vey data are sull inconsistent with the report
data. So there is a necessity that the dua from
these two different sources be validated in
order to know how much they differ from each
other. It is hoped that the result of the dats
validation will be beneficial for data improve-
ment for future health insurance planning and
implementation. This paper aimed 1o pressnt
the methods of daia validation and the mmpli-
calions on policy implementation for effective
universal health coverage planning and devel-
opment. These experiences may be learned by
other couniries atlempting the universal cov.
erage policy

This data validation aimed at ideniifying
the differances between the survey data of the
National Statistical Office and the report data
of the Ministry of Public Health and the Social
Security Office about the insurance coverage
under the public medical welfare, health card
and social security schemes. Financial impli-
cations were estimated if insccurate data were

used for policy implementation,
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MATERIALS AND METHODS

Sources of dais

There were fwo major sources of data for
validation. The i dats sel was the National
Swanistical Office survey on household healih
and welfare 1999, The second dais sei was the
report data to the Minisiry of Public Health
{MOPH) and the Social Security Office (S50},
Mimistry of Labor and Social Welfars,

The swvey was the cross-sectional na-
tional data obtaised from the 32,724 house-
holds in May 1999, Sample households were
taken from al| provinces in the country as the
Mational Statistical Difice (N50) aimed o
represent siluation of esch province. These
households accounted for 94.971 individual
members (Mational Statistical Office, 2000).

The routine repons were also the 1999
data on the entitlement 1o health coverage of
the medical welfare and the voluntary health
card schemes under the MOPH (Ministry of
Puhlic Health, 1999), and the social security
scheme under the S80. The MOPH reports
were compiled from the registration sysiem of
individual members in 76 provinces including
the Bangkok Metropolitan. This data set has
been used by the MOPH to allocate the medical
welfare and the health card budget according
o the number of cards issued 10 the target
populations in each province since 1999, The
850 report was compiled from the datsbase
on the insured workers choosing their main
contractors & the annual matching process that
the imsured excrcising their choices. The pro-
vider choice data have been used 10 pay main
contractors (hospital with 100 beds or higher)
On & capitation basis since 1904 Unforiunstely,
siudy could not be cammied outl for the civil
servan! medical benefil scheme because daia-
base for the scheme was non-cxistent, even
though it was the most expensive scheme
compared with others (Thngcharoensathien &
al, 2001).

Data structure and dats handiing

The unil of amalysis of this siudy was
province. Datn handling 1o support provincial

Vol 32 No. 4 December 2001

analysis had 1o be sccomplished. The format
of the survey data differed from those of repon
data. The structure of the survey data was an
individual record of each member in 8 house-
hold (Table 1) while the report data (ar MOPH
und 550) were readily available by province
{Table 2). Steps were undertasken to make
analysis by province possible:

Firstly, all data sources needed 1o have the
same provincial codes in ander 10 link all dats
i the same province,

Secondly, callapsed the survey data (94,97
individuals) into 76 provincial dats sccording
to provincisl code. Created new varisbles 1o
each individual record according 1o the msur-
ance status. To get the estimates of how many
people were under 1he existing schemes in
ench province, the sampling fraction {or weight
m Tabie 1) of each individual record was used
to blow up 1o represent the whaole popailation,
then sum the blow up by province (Fig 1)

Thirdly, merged data from dilferent sources
sccording Lo provincial code.Finally, validated
the report and the survey data using double
log graph (plotling the report data on the X-
axis and the survey dati on the Y-axis) in
STATA (1999} Presented the discrepancy by
descriptive stansiics such as means and stan-
dard deviation,

RESULTS

The results will be presented in 2 parts.
First, the same duta from two different sources
were valldated o establish the discrepancy
index, Fimancial implications were then es-
timated to flag the warning if insccurate data
were used for implementation.

Data validation

The maiched data were validated respec-
tively sccording (o the insurance schemes. The
first data validation started with the distribu-
tion of insurance coverage under the medical
welfare scheme. Fig 2 showed that in most
provinces the coverage of the medical welfare
Hed below the line of identity (if both sources
of data had the same value, the scatter plots
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Table 1

Data structure of the survey dats,
Record  Cwde Insurance*  Weight

| 10 4 911.73

2 10 3 | O5T.71

1 10 I 993,53

4 10 i 112.01
wEIS 1 6 123.94
30676 70 4 106.73
9497 7 3 5532

* Cwd = Provipcial code
* 1 = Civil servant medical benefit scheme

3 = Soclal security scheme

4 = Medigal wellure scheme

5 = Voluntary health card scheme

6 = Private nsursnce

f = Uninsumed
*The sampling fraction or weight was the figure
Eiven by the Matonal Statlatical Office sccording
te differens sampling proportions in orban, semi.
urban and rural sress,
Source: Mationnl Statismncal Office, 1999,

would lic along this line), The mean of the
medical weifare coverage in all provinces was
2.4 below the identity line. It could be either
the routine dats were over-reported, or the
survey data under-reported. However it indi-
cated that the data from the aational survey
and the repon of the MOPH differed from each
oither.

Table 3 summanzed the differences be-
tween the survey snd report data by type of
healih benefit schemes. In contrast (o the medical
welfare scheme, the survey data gave a 5.4
umes higher than the MOPH repon data for
the voluntary health card scheme. Since res-
pondents of the NSO survey may be confused
between the medical welfare and the health
card schemes, the iwo schemes were then
combinad &nd analysed on the log Eraph. By
this ime, the differences became narrower
The survey under-reported about 1.6 times lower
than the MOPH data.

The closest variation betwean 1w sources

676

Table 2
Data structure of the report data
Record Cwd Wi HC 555
i 0 7804 5477 174,533
2 o 200435 26379 636.0%
112 15500 97046 162.991
4 13 116,687 25242 248757
62 T 16154 2875 4143
63 B0 637826 0597 41508
T OB 194435 18608 19,160
% 96 328555 6158 10916

Cwd = Provinclal code: WC = Welfsre card; HC =
Health card, 555 = Social sequrily  scheme,
Source: Minisry of Public Health, 1999, and the
Social Security Office, 1999

of duta was the social security scheme. However,
the survey gave the lower estimale, average
al 1.5 tmes bower than the 550 data (Fig 3).

When subcaiegorics of the madical wel-
fare scheme were analysed according 1o age
{0-12, 13-59 and 60 years and sbove), the
elderly gave the narrowes! variation (1.4 limes)
while the working age had the widest variation
(10 times). When analysed the varistions by
region (76 provinces were collapsed to 5 regions,
namely: Bangkok, the North, Mortheasi, Cen-
tral and South), it was surprising tha the
disagreement became wider, ef the disagres.
ment of the medical wellare rose from 2.4 10
32. On the conwrary, the disagreement of the
social seourity scheme whan analysed by re-
gion gave the opposite direction as when
snalysed by province. The survey data gave
higher estimate than the 550 dats, However,
if looked st the scatter graph in Fig 4, it was
more surprising that the respondents in Bangkok
produced & higher disagreement (between ihe

survey and the report) than respondents of
oiher regions,

Financial implications
Financial implications of using inaceurate
data for implementation of the universal cov-

Yol 32 Ho. 4 December 2001
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Heo  Cwd Ins Wt Rec Cwd WC HC 585  LUna Wi
i 10 8 911.73| Crese | 10 o 0 0 I 9173
I 10 4 | OsT T W r [ | [i] L] a 1,087
- i H o = 1 - - H !
2000 37 3 121418 | wariahles L2000 32 i} | 1] 0 1.218.18
4 : ' frof ins [ E ! : ! 3
WA 96 3 912.8% 04 97 L L] L] I 0 QI3ES
Hlow up dara l limsurance Lype 1 wi)
Rec Cwd Wi HC 555 Un W
| I 0 (1] 1] |ILTY gllT
z [H] |05 T.TI [i] ] L] 1057
1000 2 0 1218018 0 0 121818
94 97| 24 0 0 1284 0 91288
Dty procEssing Sum 1 by Cwid
Rec Cwd WC HC 555 U
| [} 1032000 35835 1463910 4 546,724
¥ I 26,5066 8,594 418.13i9 48 470
3 12 13,618 2618 (23420 432,315
e — e 4 ! - - H 4
6l 7 61645 41,7809 T. 32 199 269
&3 B0 431466 176318 49,849 715,635
75 95 153085 1295 1049 BB, 488
T O 289377 64,192 &.1%3 133 506

Fig 1-Handling of data From the Manonal Statistical Office for validation,

erage were illusirated, To achieve universal
coverage, the uninsured populmion was the
larget o be brought under the umbrella of the
universal health insurance. Therefore the de-
gree of financial implication varied according
to the number of the uninsured and the capi-
tation rate for health benefit coverage.

The number and percentage coverage of
the imsurance schemes estimated from the
national survey and the routine reports wers
shows in Table 4. It was assumed that the
number of the uninsured was also 1.5 dmes

Yol 32 Mo, 4 December 2001

higher in the survey data than in the reports
{since the survey produced lower coverage of
benelit schemes, the uninsured therefore tended
to be overestimated, 1.5 times was used for
the least difference), If 248 million uninsured
was used o estimate the additional budget 1o
achieve universal coverage, the budgeis would
vary from 6.8 billion bahi w 37.2 billios
depending on the capitation rae (Table 5)
However, if the number of the uninsured was
L5 times lower than the sorvey figure, the
range of the additional budget was narrower
(from 4.5 billion 1o 24.8 billion baht),
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Table 3
Summary resulis of (he validation of insurance schemes.

MNa, Dhirection Mean D Min: Max
By schemes
Medical welfare Th Laywe .37 | .54 0.82-13,32
Health card % High 5,40 2.95 0.30-14. 10
Medical welfare « health carg Té Liow .58 .73 02711, 56
Social securily 16 Law .54 117 12-6.7|
Medical welfary by BEE group
012 T8 Low EN LY 4 Biy 0 80-30.30
13-59 6 Low 9495 23,47 0.60- 1790
i+ 76 Low 1.36 0.El L62-6.43
By region
Medical welfare | Liaw 121 287 1.53.8 2%
Social security 5 High 233 343 0L68-B.46

“The survey was lower than the rouiine re i

Table 4
Insurance coverage disiribution {999

Type of insurance Bizey Repon

FPopulation Percentage Populstion Percenage
Socinl security scheme 4,319,083 7.00 4,079,128 66!
Medical wellsre | 39400, 560 &7 23,181,057 37.57
Health card | 0 (54 gD 17,98 1,305,154 176
CSMEBES G485 TR 58T
Private imsurance B34 _Hiw 1.35 32,139,342 S52im
Oher 1057 858 1.71 (CEMBS+Private [(CEMBS+Privaie
Uninsaired 24 808437 2021 Insurance+Oiher  InsummcesOthers
Blank 13,616 018 +Uninguired) Uninsured)
Tonal Gl.704 58| 1043 G, 581 111

Sowrce: National Statistical OfMice 1999, Ministry of Public Health 1999, Sociaf Secuzity (ffice. 1999,

Table 5

Scenarios of financial implication for universal health insurance financing.

Per capltation Survey Expecied- Discrepancy
(Blaba) Unimsuned Budger Uninswred Budgei Urnl mured Bodge:
{millign} dmkllian ) {millian) imillion) {millinn) {millipn )
¥k 4.8 6,770 L65 4,505 B3 Pl
I, 4.8 20 6RA 16,5 19751 B3 0,935
1 500 FL N 3T 20k 16.5 14,750 83 12450

* = uninsured of expectsd numbers iz | § lowes tham the survey dasa.

* = per capitation of medicai welfare scheme.
'-punpjmmwwﬂnhmﬂw-

¥ = per capitation nfunumunﬂmmmmbyﬂ:w:ﬁlnlmp,
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Fig 2-Validation of log of 1ot insurance covErige of

the medical welfare scheme.

Fig 3-Validation of kog of total insurance coverage of
the social security scheme.
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Fig 4~Validation of log of insurance coverage of the

social security scheme by region,
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Three scenarios of different per capitation
riles were used. The lowest capitation rate
{213 baht as for the medical welfare scheme
in 2001) produced a discrepancy of 2.3 billion
baht between the survey and the expected
figures. If the capitation rate incressed 1o
1,197 baht as agreed by the Bureau of Budget
at the meeting chaired by the Prime Minister
on |T March 2001 {Ministry of Public Healih,
2001}, the discrepancy would be 9.9 billion
baht. If the capituion rate was | 500 bahi as
recommended by the Working Group of the
Health Systems Research [nstimate (2001}, the
additional badget varied from 24.8 billion 1o
37.2 billion, or with the discrepancy of 12.5
billion bah

Inaccuracies of the wrget populution ai-
fected the financing of both health care pro-
viders and the govermment. If the expecied
data was used for universal health insurance
implementation, it may create financial prob-
lem to the services facifities and hospitals,
because there would be some degree of unde-
reponting leading to financial inadequacy, Dut
if the survey data were used, it would be the
great burden for the government w raise the
subgidy. Therefore, it was important for the
guvernment o obtain more sccurate dets on
the population coverage befiore implementing
the universal health insurance policy. More-
aver, it was az well importani o justify the
optimal level for per capitation rate that would
bring about the mom efficient resource use in
order 1o mest the real health needs.

DISCUSSION

To consider the data validation of the
medical welfare scheme in Fig 2, it was found
ﬂmmmufth:hmmmwdiﬁihl—
tion was below the identity line. It might be
either the result of under-reporn of the national
Burvey of over-repont of the MOPH. It was
mare likely 10 be under-reporied because the
respondents who responded o the question-
naires did not know exactly what types of
insurance their household members were en-
titled to. In addition, misclassification was very
likely between the medical welfare and the
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voluntary health card as both respondents and
interviewer had little knowledge on the rapidly
chasging policy of the MOPH. The reason to
Support the overreporting of MOPH sysiem
because the numbers of the coverage of the
medical welfare were used for budger alloca-
tion of the scheme, therefore, most provinces
tended 10 report the maximum number of the
target group to maximize the budget alloca-
tion. While the process of issuing the welfare
card was slow, therefore the reporied data were
higher and people who had received the welfare
cards were lower than the targer

The pattern for the health card COVERLEE
was the opposite of the medical welfare scheme.
It might be the effect of over-report of the
national survey because of misclassification
between the health card and the medical welfare
card. In other way, it might be the under-report
of the MOFH. But the under-report was un-
likely becauss the process of healih card is-
suance was checked by the report of the banking
system. The transactions through the bank
mocount were used for allocating budgel sub-
sidy. Therefore, the national survey was more
likely to be over-reparned.

Two reasons to explain why the routine
report of social security insurance was very
close 0 the survey were as follows. The
routine dma were derived from the pay robe
system. The contributions paid by employees,
employers and the government were collected
monthly (o the social security fund. Further-
mire, all social security members had (o0 register
with the main contractor for their entitlement,
therefore the report of the S50 was more
accurate and more reliable than the MOPH's
medical and health card schemes.

When the medical welfare distribution
was combined with the health card seheme, the
panem of the coverage shified, and came closer
o the identity line. i could be that the effect
of misclassification betwesn the heabth card
and the medical welfare card had cancelled
each other. The mean of the difference changed
from 2.2 lower for the medical welfare and 4.9
higher for the health card o be 1.6 lower the

identity line, very close 1o the social security
scheeme,

Within the medical welfare insurance, there
were several sub-groups from age-related (chil-
dren and the clderly), income-related (the low
income), social characteristics (the veleran,
community and religious leaders) and disabi-
livy-related (the handicapped), If re-calegorized
the medicsl welfare into three main groups
according io their age (0-12 years, 13-59 YEATs
and &0 years and over), children and the clderly
were straightforward for thejr eligibility, there-
fore the disagreement of both information
sources was namow. The working age group
produced the highest variation heiween the
survey and repon date. Issusnce of the medical
welfare card for the working age had 1o rely
of income means iesting, which was more
difficult than calculating the age.

Comparing the distributions of medical
welfare, and social security schames by FEgion
and by province, the medical welfare by region
produced a higher discrepancy bui with the
same directions as those of provincial disiri-
bution. However, the social secority scheme
produced results with different directions when
analysed by province and by region. This was
because the analysis by region gave equal weigh
o the 5 regions, while analysis by province
gave cqual weighl for 76 provinces. So the
result by region was biased in favor of Bangkok
but not for the result by province.

Conclusions and recommendations

From the results of the data validation
above, some conclusions could be drawn as
Ferllrws:

- It Is evident that there were considerable
differences belween the survey data of the
National Statistical Office and the repont data
of the Ministry of Public Health and the Social
Becurity Office.

- The differences varied according to the
insurance types of which the medical welfare
and voluntary health card had higher variarions
than the social security insurance,

- The national survey dats had & lendency
o be over-reported, on average |.5 times over
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the repon date,

- Misclassification between medical wel-
fare and voluntary health card Jed (o the variation
of the distributions in different BEe groups and
regions of the counury.

The followings were recommendations for
the implementation of universal health cover-
age policy:

- It would be dangerous if the universal
health coverage policy would be set up and
implemented by using single source of data
either the survey or the repont data.

- 0 would be crucial tha the data from
various sources gnd be validated before finally
used,

- Il would be necessary 1o imprave the
data quulity before using them for the imple-
mentation of universal coverage policy o reduce
errors gnd weaknesses of ihe existing data

- Routine dats are a necessity for the
proper monitoning  system such as. finapcial
audit of the palicy, however survey data are
also helpful for confirmation of the reliability
of the dma

Appendix

In 1999, the Health and Welfare Jurvey
of the National Siatistical Office shawed ihiat
the civil servam medical benefit scheme which
was finsnced by iaxation as a fnnge benefit
for government employees coversd about 9%
of the total population, The compulsory social
security scheme for employees in formal pi-
vale sectors covered sbout 7% of the total
population. The MOPH had introduced the
low income card scheme 1o cover the poor, the
elderly, children under |2 years old, the handi-
capped, community and religious leaders about
23% of the toial population. The violuntary
health card scheme of the MOPH covered
Family who purchased the health card annually
about 18% of the towl population. Because
40% of the population were lefi uncovered,
therefore the new government propased the
universal coverage policy. This policy aimed
to cover all populations in informal sectors by
comsoliduting previous MOPH's schemes (see
Table),

Wal 32 Mo, 4 December 2001

Schemes before 3001 % ol otel  From XX)
fopulaiion  onwards

Clvil servasi medical ] Same warget

benefid scheme
Social security scheme 1 Same targel
s=clor employees I6 Same

Low income card schame 23

Voluntary bealth card scheme |5 The new

Privaiz health inpursnce | umi virrssl

Cihers 2 Coverage

Lincovered 40 s hemp

The informal sectors &4

Grand total (61,704,581 pop) 100 Towally eovened

Source: Analysis on the Health snd Welfare Survey,
Ioag,
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Effects of haemoglobin and serum ferritin on cognitive

function in school children

Rassamee Sungthong! mp, Ladda Mo-suwan? Mp and Virasakdi Chongsuvivatwong! Mp,

Phly

\Epidemiology Unit, Faculty of Medicine. Prince of Senghkla University Somghhla, Thailand
*Enterology and Nutrition Division, Department of Pediatrics, Prince of Songkia Universiry, Songhkhla, Thailand

The associstion befwees irem deflceency ansemian and cognitive fmsion EnpaErmieni has bees widely reponed in

young childres, bt whether the impairmens (s 2 resalt of jrom deliciency

deficiency sni saemiu, sl hivw these condivions inesract, is sl ruesiiiable, Fow husdred and rweniy-seven

Thailsnd. Ire staius was determined by haemogiobin ond serum feritin caneenimiinn, Copnitive function in
this siwily wius measared by B iext mmpfmm;mwﬂwm

Usimg c-soores hased on distribetions within the same

prade and sehool. Dats on demography and socio-

mmnmquﬂuum-wﬁhqhmmw“mm
uimuln|bﬂh:ﬂmmhud1m&ﬁm¢nhﬂdhw--dmfuﬂh
mnﬂm@hhﬁmuﬂuﬁdpﬁm“&ﬁmﬂh%hﬂu]mm
incressed hsemoglobin concentration in childnen widh irna deficeency, bul did B0l change with keemoglobin

coscediralion in chibdren with pormal seram Ferriin

level. Children with fron deficiency snaemia hod

Consisiently the pearest cognitive fanction | 5, M.ﬁpuhs;mh;upmﬂ.ﬁmhdnw-d

mathemniics score, 05 S0 bebow averagel. Childoen
heemoghoben levels had significantly high cognitive

with non-ansemic jrom deficiency but with high
tmcidoin (10} B6S5 ponts; Thal langusge score, (L8 50

shove svenige: amd mathematics soove, || S0 above sversge). This study Founil § dowe—nespomse felalionship
bedweei haemaghhin ind cognitive fuscthan | children witl irom deliciency, whetreas me similar gvidence was

i in irom sufficlent ehvikimen

Eqwﬁmpiﬂuhmhduuuumlﬂm“mﬂuiﬂdu,tmﬂhqhh-mmm

Sengkhla, Thalland.

Introduction

lrom deficiency und tron deficiency ansemia (IDA) are com-
mon in young children. Cognitive function impairment, the
consequence of greatest concern, is well esiablished in achool
children with late slage iron deficiency once anacmia is rec-
ogized, 5 but it = il controversial in von-apemic iron defi-
chent children 2268 |y has been sugpested that tissue iron
deficiency may develop carly by means of a decrease in iron
stormge without ansemis that may have non-hasmatological
consequences, for example, cognitive function or physical
performance impairment.®! However, previous studies have
noi demonstraled clearly whether the cogmitive function
impairment found in children with IDA is due to fron defi-
ciency of & combination of iron deficiency and anaemic
maatug, of how these two conditions interact,

The National Anemia Surveillance Program® showed that
the prevalence of anazmia has been declining in Thailand. A
careful re-evaluation of existing iron supplementation in
school children is therefore needed. In this study the bascline
duta of an intervention study were analysed in arder to eluci-
date the relationships between iron deficiency, reflectad by

serum fermitin (SF), and anacmin, reflected by haemoglobin
(Hb), and their effects on cognitive function in school chil-
dren. We attempted to separste the effect of iron storage from
that of haemoglobin level.

Materials and methods

Study site

From the records of primary schools outside Hat Yai munic-

tpality, two primary schools were selected a5 our study site

as they were considered to have 4 high risk of snsemis, com-

prised af least 150 siadents, was accessible by sutomohbile

tndh:hmmﬁllhgmmw in the niudy,
Thess two schools, located approximately 35 km from

the research centre, hnd & mixture of Boddhist and Muslim
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students. Thai-Buddhists speak Thui whereas Thai-Muslims
speiak both the Thu and Melayu languages. Family incomes
were derived mainly from selling plantation products, partic-

- ularly the mibber latex. The area is free from malaria and no
iron supplementation program had been implemented previ-
ously af this study she,

Study subfecis

An invitatkon letter providing informatkon about the reseanch
project and requesting consenl was seni 1o the parents of
children whe were in the first w0 sixth grades. Only children
with written informed parental consent were recruited for the
study.

Cognifive function assesxment
The cognitive function of each subject was measured using
the Test of Monverbal Intelligence (TOMI [H™ and school
performance without knowing the chibd™s iron status, TONI 11
is essy o administer in the Meld, 1 s & sundardized and
cubturally fair test for measuring abstract and figural problem
solving. a inajor aspect of intelligence, in 580} yenrs-olds 1
Its high test-retest relisbility (82 = 0.86) and its high comels-
tion (R? = 0.7} with o standard intclligence st (i.c., Wech.
sher’s Intelligence: Scale for Children (WISC)) in Thai children
was jts justification for use in this study. 2

Each of three trained testers established a rappont with
each child and demonsirated how o compleie the TONI 11
(Fform A). liems are arranged in order of difficully and each
consisis of one picture question and foar or five available
responses, but only one correet response. Each child began
with the item indicated in the munual {depending on e} and
continued until hefshe made three incormect responses in five
consecutive ilems. Total raw scores were computed and then
converted 1o the cormesponding 1Q) using the table provided
within the manual. School performance included the average
Thai langunge and mathematics scores collected from the
two latest examinutions in the previous academic year,

Dwtermination af lron safues
Hsemoglobin und SF were used to determine iron status from
a single venipuncture. A 2 mL sample of blood was placed
mio an ethylenedinmineteirancetic acld (EDTA) prepared
tube for Hb, and 3 mL was kept in a plastic seakod test nbe ar
ambient temperature {approximately 25%C) for serum ferritin
measurement, Within three hours, ull blood samples were
transferred 10 the laborsiory st Songklanngarind Hospital,
Haemoglohin content was mensured using an suomated
machine (Technicon H*|E™ system:; Technican, Tarrytown,
NY. USA) using the cysnmethemoglobin method ! Serum
ferritin concentration (SF) was assessed by the IMx® masay
(Abbott Labormtories, Abbot Park, IL, USA) wsing the
Microparticle Enzyme Immunoassay (MELA ) method, 4

Collection of other independent variables

Demographic variables, including school, class, sex, age,
ethnic group, number of siblings and child ordinal position,
and socioeconomic varishles, including parents’ education in

years, father's and mother's occupations (none, casusl/
farmerfrader, of government officer'private}, family monthly
income {< 5000 baht or = 5000 baht) were collected by o
questionnaire mnawered by parents.

Body weight and beight of children wearing school uni-
forms. without belts or shoes and with empty pockets, were
measured weing o beam balance Detecto scale and stadioms-
ter (Detecto Scales, Brooklyn, NY. USA) w the nearest
(L1 kg and 0.5 cm, respectively, The weight-to-height ratio of
each child was then compared with the weight-io-beight dnia
from the Mutrition Division, Ministry of Public Health, in
1906-97.1% Using cut-off points at the 108h, S0th and 97th
percentiles for weighi-to-height, the children were classified
s underwelght (< [0th percentibe), mormal { 10th — 90th per-

 centile), overweight (> 9th - 97th percentile) and obesc

{=97th percentile). Physical examinution was performed by
the first ssthor 1o delec servous iliness or fection.

Ethical consideration

This research was approved by the Ethical Review Commil-
tee of the Faculty of Medicine, Prince of Songkln University,
Thailand,

Data analysi

Scatier plods were constructed between each cognitive func-
tion und Hb, broken down by SF into low SF group
{= 20 pp/L} and normal SF group (SF > 20 pg/L)." Cn the
hul‘rtunlﬂuin.lhep:inumpmqndilmun:q-l
bands. The median values of each band were used 1o fii &
cubic spline smoothing function curve.!?

For modelling, Hb concentration was classified into three
groups at the cul-ofl points of 1.5 and 125 gL, Mean 10,
Thai lunguage score and mathematics score converied i
Z-scowes, hased on ihe distribation within the zame grade and
school were compared across each subgroup of Hb and SF,
with adjusimend for potential confounders. Test for trend was
camied ol 0 examine the dose—response relstionship
between Hb und cognitive Tunction for ench group of SF. All
analyses werns curied out using STATA statisticnl sofiware
version 6 {StataCorp, College Station, TX, USA), M

Fesults
Out of 427 eligible children, the ratio of male to female sub-
Jects was 110, the average age was 9.6 years and the percent-
age of underweight and normal weight were 15 and 809,
respectively. Two-thirds of the children were Muslim and
slighly more than one half had three siblings or more.
Almost all parents were fanmers whose formal edecation
averaged & years and whose monthly income was less than
F000 bakt or LSS 125,00, compared to the Thad national aver-
age of 12729 baht or $US3 1 8.00, reported by the Household
Socioecomomic Survey, National Statkstical Office. None of
the children had overt manifestation of thalassemis dissase.
Of the total number of subjects, onc-cighth haed
8F = 20 ppfl. and 2% were classified as snsemic
(Hb < 1.5 gidl. for 511 years old; Hb < 12.0 Al for
12-13 years obd}." The prevalence of IDA in these subjects
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was 4.2% of all of the children and 194% among the
mm.amummmmim

As seen in Table |, age, height, parents’ education and
fumily monthly income were associmed significantly with
1Q. Sex, parents’ educstion and famiky monthly income wene
associaled with Thai language scores wherens only sex and
parents’ education were associated with mathematics scores,
The overall average 1Q) was 78 = |2 pointt {mean = S0
higher IQ scores were found among children who were older
and taller and whose parents had higher sducation levels and
whose families hod higher monthly ncomes. Better sohool
performance was found among children who were female
uwrd whose purents had a higher level education.

Figure lo.ce shows that 1Q, Thai language and mathe-
matics scores increased with incressing Hb in the low SE
poup with u significant dose—response relationship, whike
these cognitive function scores barely changed with Hb con-
centrution in the normal 5F group (Fig 1bod.fi. The Eroup

Tahle L. Churucteristics of chikdren i the sudy

with the highest scores were children with high Hb bai low
SF. This pafierm was verified after adjustment for potential
confounders {Tuhle 2).

Using a growup of exclusively SF > 20 ug/l. suibjects as
the reference, significantly poorer mathematics score were
found in children with low Hb and low SF concentrations,
whereas significantly higher of 10, Thai language and math-
ematics soores were found in children witly high Hb ba low
SFE

Discusgion

There was & significani different pittern of sswocimion
between cognitive function and Hhb in the different iron status
proups, s reflected by SF level, 1), Thal language scores
and mathemutics scores in children with low 5F increased
with Increasing of Hb with o significant dese—response rels-
tionship. In contrst, fhese mieasieres of cognitive Function in
chikdren with SF above 20 po/L. wis not affecied by Hb coni-
centration. Unexpectedly, the highest scores for cognitive
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Flguire 1. Hﬂmnrimw-m-immjnm bamp e and matheimalics score in children with (u, ¢, #) how serum foritin (£ 20 ppiL

anad (&, i, ) normasl eerim Fervili (= 20 pg/L ) concenimiions,

function were in children with high Hb but low SF, whereas
the lowest levels were found in those with both low Hb and
low SF.

High prevalence of snacmia with relatively low preva-
hnuﬁhmd:ﬁ:ﬂqr{ﬁsmuﬂ_}uwﬂum
might ot be the most common cause of ansemis o this area.

L'rupialmﬂnl”‘llmfmndﬂmmﬂy 19%: of anaemis cases
in preschool-age children was DA, and no IDA was found
among ansemic school-age children in Marthern Thailund,
AnEquﬁmﬂiiﬂmLmymhlwﬂm
fmimﬁaﬁﬁ:ﬂaluhmhdﬁﬂﬁﬁlﬂnuimw
hﬂmﬁn.lirﬂihmm“dﬂmﬁndmm




lrom deficiency and cognition in school children 121

Hmh‘ilhlhw Hhb { gLy P
=115 (n} 105<12.% in} =125 {n}

Adjusved meam 1) poimist

5.0 2.6 020) Tl = 26 (3 B6.5 2 36" (11) Lelis ]
=20 TES < .3 (% TEIe 1.0 149 TETx 1D {135) 4l
Mﬂﬂmmhﬂmmf&mﬂ

I 02017 =0 | w02 (15) 08 = 0.3 (9 101}
=30 A ET NN LA AR NREE T 003 £ 0.0 {12%5) 057
Adijussed mean Mathenstics score (r-acome)
M) A0S 2 L2+ 17y 0.2+ 0.2 (15} Lol w3 ) =100 [
=30 =h 0 2 0L {6t Wl cnwy =000 = 0.0 {25 .67

WImm"ﬁlﬁmhﬂlmm{:Twhﬁmlh monhil ¥ |Rovme wnd pareses” edicatinn; $Adjusted for sexand
paresss” cxbacation. Sttistical significunce Ness for tromd ) Pvluss o 0.1 ware considered stintissically sigficss

among our subjects, Nopparatang e al found thal 24 and
J0% of pregnant women and their spouses who atended the
antenminl clinic -thu-din;huqdmlwmsmdymin
1994-85 hod thalassomia tmits.2* In addition, [-thalassemia
mit.nh:ﬂmmim.mmlbe:nm:rﬁnm
iron deficiency.™ Thus, the thalassemia trait may be an
hm‘tammﬂdbulnrbmim-d:ﬁzhry unaemin. How-
ever, due to budget limitstions, Hb IYPing was nol under.
taken in this study.

Average 1) an rlplﬂpﬂﬂﬂmﬁ.lh'm;,m:dby
TONI I in this study {mean, 78; 5D, 12 point), was relatively
low compared with the uverage 1 in Southern rural Thai
children reported by The Mationul Health Survey (mean, 92:
SD, 13 point) using similar measurements.’? This may be
Mb}qunﬁnimmlh:uMym

Although cognitive function tended 1o be Jower in chil-
dren with iron deficlency ansemia, only mathematics scores
were sigalfcantly lower than hlh:mnm]&Fgmup. Previ-
ous studies reporied both significantly ind non-significantly
differcnt lower IQ scores in childeen with IDA. 452 The
variability may be doe to using different measurements, {n
ﬂhhdiﬂmmudlquummmm
nrﬂldr.FulHurrdeﬂﬂlhu'ﬂuihnmmuﬂ:
ﬂﬂﬂhﬂyhuwwﬂhnﬂmmhmﬂmﬂmﬂp
mificant difference in IDA children, This inconsistent finding
mhuﬁin:dhyﬁffmmmqmun
different schools. Owing 1o the use of different mensure.
mﬂﬂ}:ﬂmdmhmlmhi:mmu,wmy
conclude only that IDA hes a significant adverse effect at
least in some ureas of cognitive function,

The adverse effect of ima deficiency on copnitive func-
tion mmy be explained by diminished synthesis, packaging,
uplake snd degradstion of meurotransmitiers? The most
prominent feature of imn deficiency on cognitive function is
Hﬂniﬁn-tm:dnﬂudhdmﬁmnlmdnpmiu
meumimnsmisghon, = FAM POWET Specirum
lhm:ﬂmm&vhyh:ﬁumwhhhmdnﬁdm
ﬁulliulqﬂmﬂlhm.n:ﬂingadﬂnhpuulmw
or central nervous system dysfunction among the former
m.l

mmmmucﬂuﬂmmmm

did ot differ significanddy in cognitive funetion from their
peers, L3N wheress o fow stndies hove reponted  signifi-
canily poorer cognitive fumctbon. 7 Ousr sludy unexpecicdly
found that children with inon depletion accompanying high
Hb had the best cognitive function. When Hb is high enough,
inCressing iron hlﬂ:nuyhmm:dmdﬂmmmg-
nitive function. Studies in rts and mice reveal that iron over-
hndmfuuumidnﬁummhnhumlnuw
carcinogenesis of the cesophagus and liver.M-35 jn children,
hmmpphﬂmhudnﬂmdwmmtinmmu
of cognition.»* This evidence and the findings of our study
suggest a meed to carcfully review the strategy of the iron
supplementation progrmm in Thailand.

Bias, chance and confounders can distont the resulls of
epidamindogical studies. Messurement biss in this stucly was
overcome by blinding and o standardized process. The inves-
tigation of Hb and SF in this study wes performed in a stan-
dard |sboratory using standardized techniques (cocfficient of
variation = 0,5-5.3%), Low SF has 95-100% specificity in
determining low iron sores % This sudy allowed only a
3% chance of type | ermor, which is acceptably low, and we
also found similar nasociations in different cognitive function
kests, Jt is therefore unlikely 1o happen by chance. Potential
confoinders in this study (inchuding socioeconomic stats)
were ndjusted for,

Although bias was minimised and confounders were
adjusted for, these results shouid be interpresed with caution
because of the cross-sectional nature of the study. Further
randomised control triabs should investigate whether an
increase in Hb can incresse cognitive function in childres
with iron depletion.
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Taking a medical history and using a colour scale during
clinical examination of pallor improves detection of

anaemia

Fahbub-E-Elahi K. Chowdhury', Virasakdi Chengsuvivatwong, Alan F, Geater’, Halida H. Akhter'

and Than Winp®

V Bangiadesl liititate of Ressaradr for Promssss of Exsential sl Reprodurine Heslth and Tockewogies (BIRPERHT),

Diinrka,

Hatrglidagh |
1 Epidemindogy Ui, Facuiry of Medicime, Frimee of Suapkle Universiry. Hat Yal, Thatead

Surmiriary

eonpumctival pallor. The objectives of this

nbservers i deteoning anacmia m thiee

We developed 0 culiar ninr scale v use a5 an sid i the clinical assessment of ansemi by measuring
study were b evaluate the sccuracy and agroement among
seguenwial phase with incremental mfurmarion gy, cbimbeal

pallor of different anatomical sites, submequently adding subjecrs’ medical histary for physical sympeons
and the colour wale. Afrer training in the application of rthese three sequantial asmessments, 12 primary
health workers were assigned to independently examine 198 anpemic and 254 non-anacmic prejEnant

women while blind ro rhe true ansemic starus, Their assessments in each phase were then compared with
the anatmic status hased on hmmginhhhrel,mmduiqi'lﬂmﬂu,hhmilhpﬂnum

to derermine sensitivity and specificity, and
calculated. In the three sequential phases of

sgretments among ahssrvers in dewscng anoemia were

assessmeni the seritivities were 73,8, 78.3, 82.9% and

specificities 76,0, #4.7 and 90,9%,, respectively. In each subseguent sep, the improvemens in hoth the
sersitiviey and specificity were statistically significant [P v el < 001, Kappa starisgics for

agreement among | 2 observers for assessing anacmi in the sequenmal phases were 0,50, 0.71 and 0,82,
reapoctively, The Spearman rank correlation coefficient between hasminglohin leved and the colour scalke
rendding was 0L68 (* < 0.001). Taking medical history and incorparating & simple coloar rinr scale wirh

examination of pallos improved the sensitiv

health workers,

tty, speciicity and agreement for detection af ansemin by

keywards validariom, anaemia, colisur scale, medicsl histary, pallor, health worker, Bangladesh

correspondence Mahbub-E-Elahi K. Chowdhory, Epideminlogy Unir, Faculey of Medicine, Prince of
Songkla University (PSU), Har-Ya: %0110, Thailamd. E-mai: hirperheidcirechon.mer

Introducthon

High prevalence of ansemia durig pregnaney [SU—400%] is
i mdpor problem in many developing couneries [WHO
1992}, To assist diagnosis of anaemin in rursl sreas where
laborstory facilities are limiced, we need o ress which is
cheap, convenient 1o use, bess dependent on equipment or
reapents, rewsamably sccurate and which requires no
invasive procedure. Among simple reliable methods the
copper sulphate method {Fatonius er af, 1996) and the
Lawvitsonad-undilused msethusd {von Lerberghe ef af, 1983)
have beea recommended by several stusses for rural

0 J00T Maceeed Scieerw Lid

sermings. However, hisih depend either i srandand solis-
rioes o equipment and often are difficalr to use. The WHO
haemoglobin colour ecale, which requires no respenns, has
been found to be wrelinhie in the held werting (van
Lerherghe et al. |983). After eliminating the possible
sources of ermor of the haemoglobin scale, Stom and Lewis
11995} developed a new colour scale thar proved relinble in
labaratory conditions, bat in the ficld had low specificity
(47%) at Hb < = 11 g/dl (Van den Brock e al. 1999), All
al the above methods require either finger blood pricking
of venipuncrire, which ales may be harmful when the
supply of tnsrumens and sterilization are not reliable.
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Previous studies have shown that the clinical palior of an
individual anaromical site hag either low Eemitivity of loor
specificity for diagnoss of ansemia (Nardone ef o, 1990
Seolicfus or al. 1999}, Usdng the presence of pallor ar
several sites with an ‘o' oprion could improve the
sengrtivity; however, the resubs are il e {Cajorup ef al.
1986; Mardone et al. 1990). Strohach er af. (1988}, after
meaginting the conjunctival pallor with 4 colour rint scale,
found a high correlation (Spearman rank correlatian
coefficiens = 0.84) hetween the colour scale reading and
bload haemoghiolsn level, However, in thae study the
ohgervers were not blinded o subjects' haemaghobin level
and the authors did mot essess how much impravement
they could achicve in devecting anaemia after use ol the
endour scale. These studies have demonserated that sensi-
mvity for clinical diagnosis of severe anaemia (Hb « 7 il
is high, althiugh iraded-oll with @ high proportion of false
positives. However, a8 the majority of anoemic women
have moderam (Hb = 7-10 gidl) ar mild (Hb » 10 &
< 11 gidl) annemia (WHO 1993), chere = 0 need 10
improve the sensitivity m these twi groups while main-
taiming an scoeprable specificity,

Bemice the presence of pallor, many ather physical
symptoms result from amoemia, among which farigue,
dizziness and palpitneion are common, Decreased work
capacity and redisced prodictivity becasse of annemia slso
have heen reparted by several studies (Schole e al, 1997,
Chewdbary or al. 2000). To our knowledge no sdy has
explored the usefulness of these physical S FEpmE i
mproving the accuracy of diagnosis of ansemia.

Lsing the smple PC calowr rechnology we developed a
mew colour ring seale to evaluate conjuncrival paliar for
clinical assesment of anaemis for use by health workers.
Wehypothesiced thar che incorporation of this colour scale
and medical history for sympeoms related to anaemia with
the physical examimation of pallor could imprave the
accoracy and ogreemnent among ohservers in detecting
angemia. We sbio eaimated the coerebaton of this coloar
scale reading with acrual hlood haemoglobin level and
agresment among ohservers in reading the seale,

HMazerials and methods
Study design and sching

We evaluated the accuracy and agreement among trained
health workers in clindcal dingnosis of anaemia in three
seggenwind phases of assessment with mcremental infor-
mation by (1} examining cliscnl pallor of different
amatomical sives, (1] adding medical history of physscal
symptoms related 1o ansemia and {3} incorporating the
endour scale for assesing conjunctival pallor, Daring

4

asseasment the health workers were blinded to the true
haemoglobin level of each subject, Their esscssments were
subsequently compared with the subject’s trae anaemia
stanes according mo measured haemaoglobin kevel, Prior o
this evaluation study, the health workers were trainesd o
clincally assess anaemia over o 4-day training session, The
m-l]-matphrunmgnwpqdu: PIEENANTD Wikmen 85 fwi
urban health care facilities in Dhaka, Bangladedh, which
served the surmounding middie and hower middle class
communities, where prevalence of anaemia AmOng peeg-
R women Wit 53-60% {johan & Hossain 1998), The
study proteced was appeoved by the fechnical subcommmit-
vee and the human sichiecrs subcommirres of the Ranpla-
tesh Insezruce of Research for Promation of Essenial sind
Reproductive Health & Technabogies (RIRPERHT).

Developmeny of colour scale

Ohar eslour seale contained 13 ordinal shades of pink coded
I=1¥ wirh an increment of ved tinr from mearly paper whic
tor deep pink. We made this colour scale by mixing specific
proportions of three hasic colours = red, green and blus -
using the custom colour feature of Microsaf Fower Poinr
97. For shade 01 of the colour scale we mived 255 units of
red with 245 units of each of green and blae, For each of
lh:lhbqwmihaﬁ:ll::h‘p:rtdfnml al 255 unity amd
subtraceed 10 units of each of green and Mue from the
preceding shade, A the proporgon of green and blue
decredsed the red tinge on the cobour scale increased
gradually. We printed nur the calour scale on whire st
paper using an Epson Srylus Photo 700 Inkjet prineer a 2
resolution of 1440 x 720 dpi, We chose this colour scale
amaong eight different scales, with variant shades of red
AN, ipon agreement among theee sensor medical sudents
by matching with the narural colour tine of conjunctiva
umang M) patients with different haemeoglobin levels st the
Hematobagy Department of Songklanagarind Hospigal,
Thailand,

Cold ssamdard

The measurement of hiemoglohin concentration from
finger-tip blood using HemoCue {HemaCue AB, Anpgelhoim,
Sweden), which employs rhe modified azide methaemiogio-
hin method of Vanzetri [ 1966), was taken a5 podd standard in
o study. For calibration of HemoCue we conducred a small
pilor study among 20 outpatients ot the Hemamdogy
Deparement of Songklanagarind Hospital in Thailand,
cormpaning the resules of HemoCue with thse

of a Coubter Countee. Pearson's cocrelation coefficient was
0.98. The mean value of difference ({Coulrer Cosmer
readings - HemoCue readings) was 021 gidl with standard

& HGE Madawsl Scmecw Lid
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dewiation (30) of 0,64 g/dl. An expenenced lsboratary
technician collecred blood and aperated HemoCise,

Phstes of diivical assesvment

Afeer each of the three phases of clinical amsesament each of
the ohacrvers made her own judgement on the subject’s
naemia starus in four categories, viz. severe, moderate,
mild and non-anaemia. In phase |, esch observer inde-
pendently examined every subject for presence or absence
of pallor on nine differenr anatomical seves, vie, nail-heds,
naik-bed blanching, palm, pabmar creases, face, lips, tomgue,
oral miscosa and conjancriva. In Phase 1L in sddinon [
knoweledpe of dinical pallor, the assessment was haised o
the subject's medical hassory which was recorded by a nnrse
by asking questions of carrent experience of farigue,
dizsiness, palpstation, physical constrains in performing
umual daily acroviries and the burden of workioad, The
interviewer wag blinded from the haemagiobin beved and
the interview wis conducted in & roam separately from che
observers. The interview results were disclosed 1 the
ahaervers alter complerion of rheir sssessments in Phase |,
In Phase 111, the observers assessed the comtjunctival pallor
by selecting the parmicular shade of the colosr rine that I
tlosely marched the palpable conjuncrivae after placing the
colour scale adjacent 1o the everned lower eyelid, The
examunannm were held in 2 spackous room ar the selecred
facilitees 0 beoad dayligghe with 2 moch maral light as
possible. Examinations were conducred withoa knarwledge
of the troe kaemuoglisbin level of subjects except during the
laster parr of the training program. Each ahserver used ]
parate observation checklisr for every subjocr,

Sebection and training of the ohscrvers
We recruited and reained 12 obiervers, four governmen:
and eight non-government organization primary healch
care providers in Bangladesh, On the frse day of 8 4-day
trsining, M-E-E. K. Chowdhury, who was
present throughour rhe study perlod, familiarized ohservers
with the actiodogy and managemens of anaemis. On the
following 1 days each of the observers examined &0
Pregnant waamen from three rimesters COVETINgG A range of
heemaglobm levels, Daring mraining esch observer clinic-
ally examined every subject in rwo rounds In the firs
round, withour having any knowledge of the acual
haemeoglobin level, the observers independemly judged
sraemia of ane subject through the three sequential phases
ol mssesemient. In the secomnd roand, the troe haemoglobin
bevel of the subjec was revesled and the ohservers were
allowed m reexamine the patient through the three
sequential phases and reassess their judgement, Thrmsgh

0 D Barreed Saiwn |l

this process the observers could eorrelace the pallor of
different anatomical sites, the physical symptoms and the
cobtur scale with the actual haemoplohin level.

Sample szes

We esimated sample szes for anaemic and na¥k-AnBEmic
subjects for each trimescer separatcly using rhnlﬁulu
formula for precision of sstimaion of proportian. Using
the commonly taken eut-off of Hb < 11 g'dl (WHO 1972)
for anaemic subjects, we considered the desired sensitiviry
i first, scoond and third trimesters as 0,80, LB amd (1800,
vespectively, and for the nom-anaemic the desired specificiry
ad LTS, 0,80 and 0,75, respectively. Secking 106%: ahsole
precision with 35% CI for each estimate, the i
requined numbets of anaemic subjecrs for first, second and
third trimesters were 61, 4% and 61 and thiiee fur nop-
angemics were 71 &1 amd T2, Fespectively,

Subject selociion

Pregmane women attending each selecred faciliry were
recruited comssrutively within sach trimesser. Ceestmriomnal)
age wak caboulated from rhe date of [ast mensrual period
{LMP} recorded during maonthly visim, The exchmiongriteria
were: unable to recall the LMP date, unwilling o provide
fingertip blood, had inflammation in eyes, had jaundice
diagnosed symptomarically by yellow eyes or afending the
faciliry with haemorrhage, A nurse screened the subjeces for
efigibility criteria and asked the pacients in participare, Oy
wamen whe provided free and informed wrrinen CrmETE
were finally recruited. Every subijecy wiis examingd inde-
pendently by each of the observers for clinical detecting of
anzemis through the three sequennial phases of sssessrment.

Seatistical analysis

In analysis we regrowped the clinical assessment of annemin
status by the abservers inm rwo levels, ansemic and non-
angemic, where the anaemic groap was formed by commhi-
ming three subygroups of anaemia, wiz. severe, miderste and
mild, As each subject was examrned by 12 olservers, we
emplaoyed the generulized estimating equatsons appraach o
logistic repression, which rakes inen account the fepeated
mEASured, to extmane senmifiviry, specificicy and 95% O, For
agreement among 12 ohservers in detecting anaemia st sach
phase of clinical assesment we used kappa for mulriple
Observers. {Fleiss 19811, For testmg the hypothesis that
incremental itroduction of methods improved the senss-
viviry and specificiry we divided the dataset into ansemic and
MO-anscmic groups sccording ro acnial harmoghobin level
and in each group analysed the discordant pairs between rwo
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sequential phases of assessment using McMNemar's ¥ with
1 &£ for paired sample. To compare the improvement in
sensitiviry in subsequent phases of assessment between
mildly and moderately anacmic subgroups, we used the
Z-tewt 10 compare the McMemar r*-values. We wused the
Spearman rank correlation coefficient (Conover 1980] o
summarize the relarionship between actual haemoglohin
level of the subjecrs and the cobour scale reading. Far
agreement in reading the coloar scale we used weighred
kappa brrween pairs of observers. Weighted kappa was used
in order to accommodate different degrees of disagresment
of reading the ordinal colowr scale by rhe observers, We
applied a weight of 1 for perfect agreement, 01,5 for
disagreement of one anit and 0 otherwise. Stats Sofrware &.0
(Seatacorp, 1999, Soara Stammtical Sofrware: release .0,
College Station, Texas, USA)} was wed in nnalygis.

Resubts

I thee firsr, second and third trimester we included 16, 101,
61 amaemic and 94, 86, and 78 non-anaemic subjecrs,
respectively. The emaller than planned number of snaemic
subjects in the firvt trimester theoretically reduced our
planned precision from 10% 0 13% in that group, We
excluded five subjects for an eye inflammaion, three
diagnosed for jaundice wnd rwe for umwillingness 1o have
their fmger pricked. Twelve observers made & toral of 5165
independent assessments for anaemis among 452 subjecrs,
The maximum number of subjects examined by an
abserver was 452 and rhe minimum wag 343

Characteristics of the subjecs

The mean age of all the subjeces was 23.2 years. The mean
haemoglobin bevel of 198 snaemic suhjeces was 10,0 il

{range = 7.7-10.9 gidl] and that of 254 non-anaemic
subjects was 12.1 gidl {range = | 1.0-15.0 gidl). OF the
ansemic subjecrs 45.4% were modernrely and 54.6% were

mildly ansemic,

Improvements m sensitivity, specificity and sgrecmenis
Sensitivities, specificities and agreements improved consis-
tently over the three sequential phases of clinical assess-
ment based on pallor, medical hissory and the colous scale
in cach cavegory of ansemia as seen in Tahle 1. Dierails of
mbularion for statistical test of significance are shows in
Table 2, where the numbers in the cells sre the numbers of
marched pair shservations.

Ar each phase of clinical amestment the ahservers
could detecr 2 higher propartion of anaemin smong
the maderate ansemic subgroup than amang the mild
ansemic subgroup (Table 1), Comparison of these
IMprOYEMEnts in sensitivity in subsequent phases of
assesament berween moderarely and milily ansemic
subgroups revealed no significant difference in the
iwm&mﬂuurmmhtl@ﬁhnﬂr
greater improvement from phase 1l w 1l in mildly
ansemic subjects [Pz} < (LOS),

Association of inacmia staras with physscal Symptomm

Among rhe anacmic subjecrs fatigue, dizzmess and palpi-
tation were reported by 9004, 118 and 28.8%, respect-
ively, as compared with 524, 13.0 and 4.7% among the
nofi-amaemmic, Each of these sympeoms was si

associated with ansemic s [Pri,) < 0.001], Fifty per
cent of the nnaemic women said they had consteakis in
daily acvivities compared with less than one in 10 {9.3%:)
among non-ansemic women; this relanomship remained

il 1}]

(1T}
Climical paiinr | + Medical hismry i1+ Cadowr scale

Tabde | Senmsvmy, specificity with $5%
Cl and agreement {kappa) for detocring
amaemia 4t theee seguential phases of

Semaltiviny percencage [97% )

Amarmia TiH TR

Hb = 11 gidl {Tla=Te1) (758808
Maderare snacmes £33 &

Hb = 7-i0 g'di (H0.7-B56)  (HES914)
Ed anacinas &18 67T

Hb s 10 & « 11 gidl ($P6-2E8.0)  [R4.3-TO.9}
Spacificity percestage (95% O}

Men-anaeme 760 BT

Hb s = 11 gigl TI8-TRO)  (ELB-BEA)
Kapps 0.50 Ch

amsrsument wxing clinical palhsr, medical

§19 histowry and g gidosar seale

(81 584 4|

F3.0
190,204 4

THE
[TLI-7E9)

LIk
B8 501 9)

Q.81
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Tabla 3 hhu:hdpq#.n-l:rﬁ.:rﬂul-u.hfmdﬂnﬂmhmmdqulmlmiﬁmﬁnﬂmﬂmm
amemics {wpecificicyd, from ja) Phase | oo Plhase [ and {b] Phase 11 5o Phase 10

& kmprovemant from Phass 1* to Plass i1
True anaemics True mon-anasmic
Dix (s Phaze 11 D m Phase 11
e in Pl | Anaemiic Mam-anaema: Ansrmic Mon.ansemic o
Anserms IEL k] Kid Lk
Men-anaemmc b k| W7 140 i
P { bl emar ) < [N 0.1
b Improvement From Pl BF 1 Phase g
True amssraics True snwr-amsemics
[¥x in Phaszg 1] DNx m Phass 111
e an Phase 11 Ansemic Mon-ansemic | Anwemic M- giinmme
Anaemi - £ 1701 L1 o7 MY
Pl ainiemi 166 i 4] 24
{1 Y P WP :—'I < 1.0] a ]

* Dy based on clinical pallor; ﬂﬂlhﬂdmﬂﬂlﬁﬂnﬂhlﬂﬂﬁdhhﬂﬁﬂhhndmﬁﬂhlmh.ﬂ:l Inmary and cehr sl

significant | Plziy) < 0.001] after controfling far burden of
daily hoosshold acriviries.

Correlation hetween Hb kevel and colour scale reading

The Spearman rank correlagion coefciens berwseen haemon-
globin level and the colour scale reading for conjuncrival
pallor was 0L68 (P < 0.001), For haemoglohin levels

= 11 pidl most amessors had coloor scale readings of % o
bl and for Hb > = 11 gfdl most read 10 or nhove
{Tahle 3},

Agreement among observers for reading the cobour scale

Weighted kappa berween pairs of observers for agreemens
in reading the ordinal cobour scale ranged berween (.46
and 0.83. For 52 of 65 possible pairs among 12 observers
this kappa value lay between (L61 and 0,80,

Dilstussion

Int this stuely, augmenting clindcal assessment of pallor
successively with medical hastory and the eobour scale
improved both the sensitivicy and specificiry in detecting
an3emis AMong pregrant wormen. The sgreement among
observers in assessing ansemia abio improved wuccessively,
Both the awrelanon of the colour scale messirements with
the scrual fsemaglobin concentrasion ind the agreement
among almervers for reading rhe scale were moderately
high.

Exzmining pallor at wine snstomical sees for detection
of ansemin, sir sbservers achievesl a sEnsinvity of 74%
and a specificity of 7T6% among pregrant women, which
are higher than those reparted by Nardone er al, (190} of
65% sensirivity and 1% specificity for the presence of
pallor at any mne of compmcriva, face ar palm among older
hospiralized whites. The improved sccuracy in our study

Table J Ferventage desrritwation of ordmal colour scale neading amang pregnamt women with varioes kewels of haemoglobin

Oirdinal colour scale reading

Hilb (gl " =6 7 # ¥ o N
=99 LE2] 4.1 421 180 T i 1%
100=10.% i baé (¥ 133 &0 FLF 123 1
11d=11% 1444 ¥ 1.0 % 155 6213 105
1L0=11.% b1 (18 ] I.& 4.0 [ R 557 259
= 11 562 - - 4.1 [N 5.7 X%
& TEG Bk Sopnce LS i3r
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may be o remdr of the inclusion of more anatomical sites
and an overall judgement of anaemia statue hased op
examination of differenr sites

Combining the presence of physical symproems from
medical hastory with the resubts of examinaticn of pallar
improved the sensitivity o 79% and specificity oo 839%. In
general, symproms of morbidities reprted by patients
during history taking are as valuable as those noted from
exnminations of professionaly (DeGowin 1944), re
ating miedical history also sugmented agreement amang
ohservers in detecting anaemin, Lking the printed coloar
scale in assessing conjunctival paflor appeared o add an
obiecrive element in clinical detecrion of ansemia that
Ieelped furrther imprave both sensitivery and specificity 1o &3
and 91%, respecrively, The coloar scile was albso useful in
raising agreement among ohservers, An imeirtant podn to
mate is that in each subsequenr phase of clinical ERSCiEMER]
relatively preaver improvement occurred in spevificity dhan
in sensitiviry. This reflects the improved ahility of each
BuCCessve phae to correctly diagnose non-ansemic sob-
jeets who were inaccurately disgnosed in the preceding
phase of amessment.

In our snady, it each phase of dindcal pssesement the
observers could herter detect moderate anscmia chan mild
anaemia, which confirms other study findings [Seroback
of al, 198R; Stobrifus ef af, 1999} thar clinkcal examinacion
i more scnaitive in identifying severe or moderate ansemis
than mild ansemia. However, we could also demanstrare
that incorporating the colour scale gave 2 relatively preares
improvement in identifying mild ansemia than maderste
anaemiz compared with assessmenr based on pallor and
medical history together. This fnding may have 4 pulblic
healrh implicanion of using our cobour scale for i ahility in
detecting anacmin ar carly stages when tumely reatmeny
may prevent further reduction of haemaglobin level,

The production of cur colour tine scale is samiple,
inexpensive and, after aimination, convenient 1o e in the
field, Thes codour scale can be reproduced locally at a
health faciliry with o personal compuster and phatn.
quality colour printer and thus is less dependent on 3
oentral wupply. One of the difficultics thar may arise in the
development of this colour scale s thar there may e @
vartation in printed outpur depending on the type ol pringey
and ies colour technology. Further studies should be carried
ot to investigate the exrent of such differences and the
effect of different colour scales on sensitiviry and specific-
iry. For the abuove rmasons, we recommend that Every tme
upon arrival of a sew basch of colour scales, training of the
beulth workers should tike place for “calibration” af the
wew scale i the community population. Seandardized mass
production may smplify the spplication of the colour
scale, even though this would mean some dependence an &

comral supply. Because of the associated problem of fading
of the printed cobours in the course of time, especially when
ised jn vhe field, the oser should carefully protect rhe scale
trom direer sunlight, Moreover, regular replscemeist of
scales may be sequired.

We selected anaemic and non-ansemic women in all
three trimesters and thos covered a full span of gestational
age boe validation of clinical diagnosis of anaemia. The
propartion of excluded subjects was low (ghous 2% and
they were disributed across all theee trimesters, W
inchuded a large number of observers for clinical amsess-
micre of every subject whereby the likelihaod of oheerver
bias was reduced. Examinarions perfarmed by paramedics
who work in the feld is also an advantage in that these
results may be applicable 1o the scrring of Baiegladesh, Oin
the other hand, in vair study the ohservers performed the
test having Freah kivwledpe smmediarely after rraimning,
which mighe have improved the results. In real ST
the acguracy iof clinical assessiment hy the poramedics may
decrrase over nime, especially in the ahsence of regular
examination of patienis; thos, weessonal iraining may he
NECERERry to maintmin thelr level of skills

The smplicarion af this study is that physical symproms
are useful in improving the accuracy of diagmoss of
anzemin and chould be included in the ITAinang program
of the bealth workers. The colour ring can abo improve
the sccuracy although training in its use will be requined.
Assimilating this training with the refresher-training
course of the health workers may help implement oair
method of clinical diagnosis of anpemia alomg with the
existing healfth care program. In countries where rEMHTCE
are limited, this simple technique may provide an effective
menns of diagnosis of anaemia particularly suited 1o use in
the Reld.
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Has directly observed treatment improved outcomes
for patients with tuberculosis in southern Thailand?
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Susmimary
treanment outcomes.

Hatynd, Somphiils, Tihaikawd
Dhevrmanr

CRIECTIVE To validare the pracice of directly pheerved trearment (BT el evaluate its effect oo

METHODS  This follow-ap study conducred in 24 districes in southern Theiland incladed 411 mew,
smear-positive, pulmonary nebercolosis (TH) patients who started meanment berween Fehruary and
Scpember | 999, Paricnes andéor their observers were interviewed about their actual DOT practice
during the first 2 months of erearment. Trearmens turcmmics were evaluared ar che end of thé seeand

mewith and ar the end of trearment.

RESULTS  CH 411 parents, 379 were 35
during rhe first 2 months. Adjnsted odds

igned o DOT bar only 63 practised serict DOT for every dose
ratios (ORs) for *‘po sputum conversion’ and *snsuccessful

creapmeent” were L1 (95% C1 0.6-2.1} and 1.3 (95% O 0.6-2.8), respectively, for those who practised

srriet DMOT pe. the resr,

CONCLUSIONS  Actual pracrsce of DXOT was quise different from whae was intenicled ur cthe sssigmment,
Practice of srict DOT during the firse 2 memths Wik nog associated with sputum conversion or treamment

success i this study area,

keywords miherculoss, dinecely observed frearment, compliance, treatment ourcome, Thailamd

correspondence Peichawan Pongrassami, Zonal Tuberculssia Centre 12, Amphur Muang, Yala
P00, Thailand, E-mail: ppetchi@oscoms.com

Introducthen

Thailand s amang rhe 23 countries which host 80% of the
estimated incident cases of muberculosis (TH) in the warld
(World Health Ovganizarion 200 1a}, amwd Thailand is
amang the 1) countries with the highest prevalence of
primary multidrug resistance (The WHOAUATLD Global
Projecr 1997}, The World Health Oirganization {WHO)
reviewed Thailand's Narional T Programme in 1995 and
faund low cure raves of 17-68% (Ministry of Pablic Health
1995), WHO (1999) thus recommended a Directiy
Observed Trearment, Short-conmse (DOTS) mrrategy, which
imvolves the following five elements: (1) ROvErTment
commitment, (1) case detection by gputam smear micro-
scopy, (3] sandardized short course regimen with DOT far
a1 least the initial 2 months, (4) unimterrupted supply of
qualified drug, and (§) ssandardized recording and report-

B H00 Bl Sones |5

ing system. A an elemens of DOTS, DT rmplies: that an
observer watches the parien: swallow the medicine with the
nim of improving patient compliance, which is consdered
the most serious problem in T conteal {Addington 1979,

The National TH Programeme has adapted the WHO)
wumﬂlwﬂmmdmmdlliﬂﬁmimhﬂhmr
2007 (Payanandana e af. 1999}, Since the implementation
of DOTS in 199, cure rates have improved,
bﬂdq-lndﬂhhwdt‘i'ﬂﬂmnfﬂﬂn{hﬁiﬂn
of Public Health 1999).

In epite of woeldwide implementation, the efficacy of
DﬂkaWiWhﬂddlﬂMLlﬂ
domized conrrodled eriaks have given opposite resulrs, and
mﬂmmhbﬂrprmﬂ:hlmhﬂ:nmldh
these studies (Zwarenstein of al. 1998; Kamolraranalul
of al, |99%; Zwarenstein ef al. 2000; Walley ot al. 2001). It
i expected to be difficuk to mainmin the inirind allocation

F
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of DOT awer several months, and analysis sccording to the
‘inpention-re-rreat’ principhe may leave a too limioed
exposure contrast to produce meaningful resules.

Because the we of DOT ohservers takes away resources
from oeher tasks, it is mponait 1o know if DOT works,
The aim of thes study is o quantify DOT in pracrice and to
extimare the effect of actual DOT practice om trestment
OIS,

Methods
Study design and population

We selected & group of patenrs currently diagnosed with
Th and followed them o document their acrual pracrice of
DOT and wrearmment outcomes. The stsdy area covered 2
populanion of abwmit 1.2 millicn in 24 districes in sisuriverm
Thailand.

Thrrmgh the TH registers ar the 22 governmental TR
clinics (one momal TB cenire, ane regional hospiral, chee
general hospitals and 17 community hospitals), we iden-
tified all 455 patsents who were comparible wirh WHO
defnithon of mew, smear-positive, pulmomary TH (Maher
er al, 1997}, and who stared mreatment berween | Februe
ary and A0 Seprember 1999,

Treatment

All the patients started the treatment with either dasly o
intermittent shom-course drug, regimens. The dazly regimen
combined & 2-manch initial phase of four drogs (iseniamid,
rfampicin, prrozinamide and ethamburol} and a 4 muomnah
continuanion phase of two drugs {isomiazid and rifampican).
A three-times per week mreamment with the same drog
conmbination was wsed anly fnr 21 patients who sgreed
fake the medicine ar the zonal TH centre, Acconding o
nanong| guidelies, the mrearment was evalusted by aputum
examinations af the end of the second, fifth and sierth
manths, If sputem sill conmined acid fasr baciils |AFS) at
the end of the second month, the miral phase was exvended
for | ar 2 more monath(s). For patients who could nog
toderare rhe standard wearment, the drg regunen Was
changed to o F-menth regimen without pyrazinamide of oo
an 1B-month regimen withoat rifampécin and pyrazina-
imide-

Initial assignment of DOT observer

The TH climc saff chase 3 DOT ohaetver with the parkent’s
agreement and recorded the information on the panent's
meatment card, The inisially assigned observers were
divided into three groups {Ministry of Public Health 1598):

I

health personnel {including staff members of TB climics,
ospiml wards and health centres); community members
!incmvﬂh' bealth volunteers, communicy leaders
and iz and family members {including both close and
distant relatives).

Soirrces of mformation

Data on exposure, ouwtcomes and potential confounders
were obeained from inerviews using structired quesnion-
naies and from medical records. The questionnaires were
pilot-tessed owice before sarming the dara colbection and
participants were ingerviewed at leass once and wp o Foor
timen during the sreatment, andior after the end of the
rreamment. The inferviewers were 24 health professionalks
wirking at the TB chinics involved in the study and the
first muthor {PoI%), who selected and raimed all inger-
viewers and supervised the inernew process. We
informesd the pasienms andior their ohservers ahoae the
aim of cur study, cunfirmed rheir verbal consem o be
interviewed, and emphasized the imporsance of the
answers befors intervicwing them during the clinic
artendance or the &d hoc home visit, Two cases wene
intervicwed salely by telephone because of misappming-
ment and parkenr migration.

Exposure vanasbles

Two types of DOT were defimed, DOT by the matal
axstgnment (sssigned DOT) and DOT in actual pracnce
{actual DOTL The paticnss mitially assigned to have any
types of obacyver were grouped as “assigned DOT, and
rhome without chesrver assygned a8 ‘assigned no DOT,

Tihe patients andior their ohservers were asked whether
the ubservers acrually watched the panents swalkow the
medicine during the firsc 2 months [stricy DOT), The less
strict practices, sk as just saying with the patient
during drug intake wichour wanching, preparing medicine
for patients, and reminding patients abour the drug,
intake were considered a8 ‘not mract DOT'. Theee cut-off
p’n‘lmtﬂimd:ﬁrtlhemul practice af st
DOT: (1) every dose i, some doses of never, (2] mene
tham 50% of the expecred doses v5 50 or less, and {3}
every dose or some doses vs. mever. We defined the
former group in each cut-off poinr as “aciual DOT” and
the latter group as “acrual no DOT", All definitions were
amalysed, bowever, we only presenn resules according o
the first eut-nff point

Outcome variables
We messured the effect of DOT using the followang mwo
endpoints: spulum Regative conversion ot the end of the
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second month, and treatment soccess &t the end of the
freatment. The WHD definitions of treasment sitcomes
idaher et al. 1997) were applied vo both endpoines.
Accordingly, we classified treacment ouicomes o six
mnieally exchmsive categorss: | 1) AFB-negative sputum &
thme of evaluation: [2) no AFB resalt a1 time of evalustiong
{3} AFB-positive sputum ar vime of evaluation; {4) death
{died of any cause before nme of evaluaton; (5] treatment
imrerrupaion for at least two consecurive monthsg and (6]
rramsderred ot v anacher TE dlinic with unknown sputom
redili.

Ai the end of the second monih, patients wha had AFB-
negative spumim were classified as “sputum conversion’, the
rest a8 “no sputum conversion”, Smidarly, patients who
received the full course of meatment and had AFE-negative
sputum or had no spatum resulr o1 the end of the tnament
wiere clossified as “trearment success”, the pesr as “unEwc-
wessful rrearment”.

Powential eonfoanders

Several potential confounders were comsadered und divided
imta three growps: (1) demographic and socio-economae
status (gender, age, marital s, ethnic growp, fwreneal
educamon, understanding Thad banguage, occupanan,
incoine, feasihility s be free from work or stady,
independence in travel and number of lving places); 124
health services provided (type of TB clinic, drug regimen,
and wse of ficed dose combinatiom]; and {3} disease
condition {initiz] weight, mial AFB resuly, minal drsg
resiszance, adverse drug effect, HIVIAIDS stans, and
associated discasssiconditpons including diabetes mellives,
cardiveascular disease, cerehmwvascular discase, liver cis-
rhosis, paychosis, aleohaolic consumprion, drog abuse and
imprisomment). The patients without mformarion oo
income or susceptihility tests were freated as separate
ErOups,

Variable selection and staristical anabysis

Univanate analyses were performed by Pearsan's chi-
square test, Only covarkares with at least marginal azsoc-
ation wirh rhe ouoome [4pUnImm COMVETSION 5. AT BT
comversion and successful treatment ps. unsucoessful
preatment) | Povakue < 0.2) were selected to be tested in the
models, as described in the following paragraph.

Four logistic regressson models with increasing nam-
bers of covpriates were apphied o determine rhe assoc-
atinn berween the exposure and rhe outcome (1) without
covariates, (2} with inclusion of the firsr group of
covariases, (3) with inchson of the Rrst and second
groups of covanates, and (4) with inclusion of all theee

€ N1 Balveed Somrce Lid

groups of covariares, For each step of adding rhe group
of covariates, only covariates with the following criteris
were reminesd in the model: (1) kaving significant
mssociation with the omcome (P < (LO5) or {2} having
margingl sssocistion with the outcome {P < 0.1} plus
leading to & change of more than 15% of OR for any
DOT comparison in the karger model, if removed. Once
2 wariable wap included, it was ok inchuded in the
following model 0 ensure comparability of the log
likeliboad.

The confounders for the cffect of each type of DOT
on eich outcome were controlled by multivariae anaky-
gig. The resubts were preseved 25 odds manios (OR) with
#5% comfidence intervals (Cls), We perfarmed rhe
likelihesid ratiee rest to check the spnificance of esch
covariate group i the msbels (Klemnbaem 19941, and
imed the Hnsmer-Lemeshaw statisgric 1o check rhe Ar of
the lngistic regression models (Hiosmer & Lemeshow
20005, |[A Povalue of less than (L0F was considered
sratbstigally significant in merpreting the resulving
models. All amalyses were carmeed out g STATA
iStaraClorp, 1999).

Resuicy

O the 455 panents who staried ireatment, 44 were
exchuded hecause the interviewers were wnnbbe o esealblnh
contact with themy or their BT observers. Compared with
the remmining pations, the excluded patients were younger
imedian age 1 15, 42 years), were more often HIV positive
or suffered from ALDS (27 ps. 11% ), ond had poorer
PreaTmEnt DulcoHmes {Sputum cemversion raie 37 vs T8
cure raie 30 vs. 75%).

The ‘remaining 411 patients were from 6 o #6 years of
age (miean 44 years, 95% Cl 42-46); and 75% were male.
O the 123 patiens who provided mformanon on income,
TE% camed less than the afficaal ‘minimal daily wage’ in
the study area (3-3.5 USS), Amang the 104 resved, 2%
{95% CI 1-3"%) had mulndrug resistance (nessstance (o af
leasr soninzid and rifampicing,

imitial DOT assigmment

Of the 411 patienms, 179 (92%1 had been mirially
awigned o any type of observer and the remaining 32
patients were not assigned to any, because they refused
to accepr one [1£), because o suitable observers wens
availahle (%) or both (5), DOT was more often ssssgned
0 patients who were female, who had a fiving parmer,
wha were treated at the zonal TB cevire, who used fxed
doss combination, or who had imial doug resstance
(Table 1).
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Owerall, only 68 of 411 patients (17%) practised strict
DOT in every dose during the fire 2 moaths, 97 of 393
patients with available mformation on the following
DOT duration practised for more than S0% of expected
doses (25%), whereas 154 af 411 (37%) patients ook
the medicine without being wetched by observers. Ol
379 patients assigned tn DOT, 65 (17%) pracrised sricy
DOT For every dose during the Frst 2 months, 93 of 362
patients with available informanion on the following
DOT duration practised lor more than 50% of expected
doses {26%), whereas 133 of 379 parients (15%) never
peacvised srict DOT. Practice of strice DOT fnr every
dose during the first 1 months was found mare eiften

among the patients who had lowes income, who could
be free from workistody, had any drug resistance, who
were HIV positive had AIDS ar other comorbidity, who
mrm'm others, who did not ese fixed-dose
combinagion, or who were reated ot the zonal TH cenire
[Table 1].

Treamment outcams

Owverall sputom conversion and treanment Bcoess rales
were 78 and 85%, respectively, Sputum conversion rates
were lower among male parienrs and those whn were
single, divarced or widowed. Treastment siccess rates were
lower armomg patients whi were muabie, Bhuiddiss, meser
rravelled abime, were mreared ar hospitals, did nor uee

Tabile @ lnitial [T ssssgnmew ansd acoual T pracice during dhe Brix 2 mumths by panem charaverisics

wi the sram Awcimal praciice T wosarhs
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Ciender
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fxed-dose combination, with HIVIAIDS ar with ocher
comarbidiny (dots noe shown).

Tahle 2 shows the proportions of all possible outcomes
at the end of the second month and ar the end of the
rrearment by type of DOT. Short- and long-term ourcomses
were differeny berween “acmual DOT and ‘aciual no DOTT
groups, nat between “sasigned DOT" and ‘sssigned no
DOT groups,

Mulrivariate analysia rosulis

Mo significant differences in fisk of no sparum conersion
were seen between DOT and Mo DOT groups, regardless
af [MOT rypes or staristacal models {Tables ¥ and 4}, Mabes
had approximately twice the odds of mo spubum conversin

s femle patients. Risks of no sputum conversion were
veduced to sbout half among the patients who had no
living parmmer or who travelled independently (Model 2).

Without the presence of covariates, DOT was posinively
associnmed with the chance of wearment success when dara
were snalysed according o the sssignment (Table 5), but
DOT had opposite effects when analysed sccording 1o the
actusl DOT pracrice (Table 6). Huwever, no association
wiast Tt berween DOT, either assigned or actual, snd
chance of treatment success after adjussment for potential
confosnders {Muodel 4 in Tables 5 and 6).

Hjhim approximarely four- 1o fivefold increased
rask of unesccessful treatment companed with women
(Modal 4). The risk of wnsnccessiul trearment was
approximately eight times higher amang those with HIV/

Table 3 Treanmons iasivimes ai the end isf the wootd manth and a1 the end o tie treaimes. Results are gen according the
assigned DFT ap the starr of mearment and the sonal DOT practhor durieg Hirst 2 mnniths 1ol the sresiment

Whhhpm

Type of

Tome of evaluston DOT  Group = AFD mepstive Mo AFBreuk APl posive  Desth  Defauls
At the end of Asupgned B DOFT 1 25 (TR A %4 LRI [RERY I 63
the nd manth DoT 3 2% (TR (i 39 110.3} 11 (2.6 (L)
Acnas|® Bo DOT M3 271 (790 {2955 LRI R 3409 CHLE ]

o7 [ 50 {714 1 (4.4) & (H.B) HAVLH) (AR

Tuzal 411 32 7R X2 (7.8 4 9.7 1L TiLT
A the endd Amigned Mo DOT 1 19 | 59.4) | 125 i 4 [1L51 S(156)
of the ereatment boT T 290 (Tadl iuﬂm LT 7.9 19 5.0
Acrualt b DOT M3 T {TTAN 30 (8.8) 4.2 (5.8  IliAN

(10h] | (4] 41 6180 #1332} | (1.5 14 e D2

Taral ERR T s o 1 ELELEY 1112} MBS MR

trly up = DEES, P = OO Ty aa = 1931, P = 0.001,

Table 3 Mmud‘mwnmniM'nﬂnmdqhh:mﬂﬁihﬂmmm‘ndp-dmm‘unmdu

ndiding waripos confunder grosps

R ﬂﬂlﬂmtnmmrl Crvverso T

Inchuded ramiable Cinempared grmip Madel | Blided 2 Ml 3
Assigned DOT DO T DT 1,00 ((LAZ-2401 0.9% (0.40-1.42} 08 (0A3-171)
Ciender Maleliensale - 236 [LIA-44T) 24 | 1.284.65)
Living parmes Mofhawimy, - 054 (03 1-0.9T) 058 {03340
Imdependence in fravel Yesino - 055 (340,91} 0,54 {10, 330,90
TH chinke® CHMGH-RH - | = 1,02 [0.59-1.75)

FTCGH-EH - - 0,48 (19122
Lo bikelibood -216.03 — I, <34
Diegrors aif freedom i 4 f

*H = commuraty hosparal, GH =Fﬂilmhm:MmLm—mﬂ“m _
+|:.-|m|.._-||nm.—i,r.i.,unm:uHumni-u.nlinna-ﬁurmﬂmmml-uﬂlhm
nﬂndmhhh-rrhlnu,hlud:ll=nﬂ1-w“nhmdm“mwirdhmriﬂ.ﬂi
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Thia 4 Mmﬁmmmﬁqﬂﬂm:ﬂnfﬁ:m.ﬂdhwmnWMmmrmmiﬁ:riﬁm

various confounder groups

oR lﬂimdnhmmﬁﬁ

Incimded variahle Compared gromp Model 1 Ioladnl 2 Model 3

Actual DOT [ Tino DT 136 oL TS-1.484) 100 [0 58207 I 20 ({632,249

Gender ddalefiemale - L4 (1.23—4.44) 240 (126457

Livimg partner Bstivailabie - 54 P35 LR EE L]

Indeperstence in ravel ¥ e - OLST (034095 05T (D3 3-0096)

TH climic CHAGH-RH - = L0 dia0=1.7T)
TTCGH-EH - - 048 {0, 19-1.20)

Lag fiketitosod -215.5% —207. 94 20621

[egrees af fresdom 1 4 #

*CH = communiry hospieal, GH = geeeral lespinal, BH = rﬂhﬂ-ll‘hqm:ll.nd_
FMidel 1 = crude analyss, Model 2 = Mudd 1 + demmraphie and
related 1o bealth servaces, Midel 4 = Model 3 + covariates rekaned or disease cond

AIDS, and approcemately rwobold for those wirh other
comarhidivy, By contrast, the risk of wnsuooessful rreat-
ment was reduced among parient whis travelled alone
{OR, = 0.2), and parsenrs whao were treased at a commuminy
hospital (OR = 0.4) or the gonal TR centre (OR = 0.1).

Discussiomn

We did not fnd & statzstically significant effecs of DOT on
SPUTIET CONYErSion OF 0N [eaimenl SICcess regardless of
whether DOT was analysed accoeding wo the inirial
assignment or socording to what was repuortedd by the
patients andior their observers. A bower chance of sputum
conversion wat seen among male patients, patients who
had a lving parmer, or who sever trovelled alone,
Furthermre, male pationrs, who never rravelled alone,

= ponal TH comdre,
civenriares, Madil 1= Mgl I & covariates
. Bold indicates F < MRS

whi were treared ar o generaliregional hospital, and
patienss with HIVIAIDS, or arher comorbidiny, il weiarse
chances Iﬂ EERNENT S00ESL,

The Cenrers for Discase Contmol and Prevennon in the
United {US Deparmment of Health & Haman
Services 1 and WHO 1994, 1995, 1997, 1999) have
tecommended DOT for all T patients hecause it is
diffcult 1o predicy whether a patient will fullow the
trearment. They have done so withour requesting DOT o
be evaluated in pracice mcluding measusrement of the
adherence 1o the DOT primciple, Our fimdings show thar
scmual DOT practice could he very different from the
intended assignment, The resad also calks for causion when
interpreting the results of the four randomized conrmlled
trials analysed accocding to the “istention-to-reat” princi-
ple and withaur informanon on scrual DOT practice

Tabebis & Chalcds vt of ‘unsnceessbul treatnsem” fior *sssigmed- DO e “ussagned na DOT™ groups aftes addeng varios comounder groaps

(N |95% C1) of umssccesstel

1
=

Inchaded varmble Comparcd groiip Paddel | Bdieded 3 Muulel 4
Assigned DOT DT DOT AT (0L 18-0.57) mmw 052 021-132) 045 (L17-117)
Ginder MaloTemale = 4901 W BAT (LII-1408) 433 (162-11.56)
Erthuas group Ml i Wkl his - Oudd (D25-0,79) 040 (D22-0.78) 054 (D2E-1.05)
Independence m wavel  Yeshw - 028 (0130421 020 (011037} 0.2 0.11-0.40)
T clinic® CHIGH-RH + - 046 (024-0.80) 0,44 (0.22-0.58)
ZTCOHRH - - BLAS (0UM-0.56) 010 (0.02-0.40)
HIWIALLS Yeshno = - - B AT (3. 74-17.60
Orthier oo mearidaty s - - - 140 (122470
Lo likelibaod 174,18 15421 - 14027 -131.40
Degrees wf freedom | 4 fi L]

"‘"-:H—:mmuﬂwhqﬁnl.lﬂi-w:”_pﬁhﬂﬂquiﬂuﬂ_'i.mtﬂlﬂ“m
1Hddlntﬁd=mhimﬂﬂ1-hluﬁil-ﬁmﬁtﬂmmnuﬂi—mudﬁlawmu
l:l.nrdmhhhuﬁm.hhﬂinumﬂj+:miﬂuﬂhndmﬂwwm!4ﬂ.ﬂj-
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Table § Okids ratios of ‘unsscoesshal treatment” for "scnsal DOT o “schsal ng DOT" groups alver addding various confounder grosps

OR 195% G ol wnuscosshdl measmeert

imchudet varahle Compared groap Maoded 1 | hod=f 3 beladel 4
Actual DOT [OTieo DOT 115 (105406 LI9BER3A3 L6 {077-2.35)  1.28 (0.58-2.83
Crender hisleffemale - 509 (105-12.880 576 (LIR-14.58] 482 (L.TI-1133)
Frhmic group Bl il B usd dhis =1 AT (O340 R4) 0,40 {0234 Ta) 055 (0.29-1,06]
Indepradence mmmvel  Yeslna - 026 LT a9 023 {0, 12-4043) 022 010451
TR climie® CHAGH:EH - - 043 (023081 0.0 (D20-0.79)
FTCGHAH et = A2 pO3-mAT) 008 {0L02-D.32)
HIVIAITE ¥ ealing = & = TAT | Ad-16.34
Dhtheer comviirtiidiny ¥ eulam - = = T (L2577
Loy, Ikl il 17342 =5 —laR 1S —132. 50
[hogress of Freedom i 4 # ]

*{H = cxwmmsiiiny hospital, £H = general hospmal, BH = repional mm = ponal TH centre
tModel | = crinke analysis, Moded 3 = Madel | « demmmraphle snd socio-scossmic covanaces, Model 3 = Midel 1 + covanate
redared oo health services, Misdel 4 = Mandel 3 = covarianes rebgmsd o ﬁ_-ﬂﬂhﬂ Bkl mmuficares 1" < (U0,

{Lowarensiein of al. 1998; Kamolratanakul ef af, 199%
Twarenstein e al. 2000 Walley &f &, 2001 ), The effect
mensures of these studies are likely hizsed by a difference
between initlal asignment and sctual pracice.

Balasubramanian ef al, (2000] were the first 1o reporn
whether patierts eravelbed to the clinic and received the
medicine, a5 recorded by health workers, They found thar
37% of 200 patients did not recesve DOT and ourcomes
amang this group were significanily wore than those who
received DOT. However, they did not provide information
on whether acrual DOT was practised amemg those whe
came, Accordingly, the proportion of not receiving DOT in
rhis study may nar he readily comparable with the
proporton of no DOT practice among those assigned o
DT in our study [35%), As indicaved in our study, many
risk Facvors confoanded the associntion berween DOT and
freatment purcrnes. Hence, the mrend toward worse
outcomes nmong those who did not. recelve DOT or were
not assigned to DOT should aor be considered reliable
evidence of DOT benefis.

Regardless of the cut-aff posmt used o classify the acrusl
practice of DOT (data not gharwn), the non-significant
assnciation of DOT and ourcones and the independent
predicrors remained the same. This findmg challenges pot
only the policy of universal DOT (Bailey & Sharharo 1988;
Anna 1993; Salomon et al. 1997; Weis 1997; Bayer of ol
1998%; Heymann of al. 1998), bur alse the recnmmendéd
period of applying DOT (World Health Organizarion
1999). Although the results may reflect selecrion tnas of
uncomerolled econfounding, the resuls do not rule our that
the practice of DOT during the frst 1 months may be
counter-productive for some and insufficient for orhers,
parricularty for the long-remm ooecome.

& 000 Mkl Soance Lid

On the other hand, the iailure w hned signifcans
effects of DOT suppoms the experience-based conclusion
that ‘DOT & not panacea’ (Fujiwara f al. 1997) bur
DOT may be & pant of good case management to
support TH patients to achieve cure (Word Healh
Organizarion 200 1h),

By wsing observational studics in setings where the
DOTS programme has been unplemented, we faced an
expecred lack of comparability berween the DOT and
MNe-DOT groups. We used bogistic regression mdels
with different number of covariate groups in areemps o
determine the eonfounding effect of cach group and
finally ro adiist for the lack of comparability ar basehne.
“Withowt randamization, we cannot be sure thar the DOT
and Ne-DXOT groups are comparable, even after adjus-
mem for the indloded confounders. The study was alsn
anglysed wwing the confounder score approach as des-
cribed by Miestsnen {1976} in oeder to make the control
of porential confounding more efficient amd 10 examine
resubes 2t o fupction of haseline risks. The results were
virtually snchanged and the etfect measare were rather
similar in the dilferent risk groups (dara ot shownd.
Randdmised trials will noc solve the problem of com-
pliance to the DOT peinciple. Practical problems and the

rights b0 choose the resrment modalicy they
prefier will prohably limir the sciennific value of o
ramdbomised rial that aims s quandifying the effect of
DOT. During the course of treatment, the patients may
gain insight into their own ability o manage the
trestment and may move out of the DOT growp that
would béas the comparion in disfavour of the DOT
group, One should therefore not disregard the DOT
principle on the hasis of our findings but take the resals
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a8 4 reason for cawnon, Ay DOT services should iy o
identify the patents who sctually will benefin from the
DOT prnciple and the panents who can manage the
drug intake on their own,

Although weveral sieps were mhken o examine DOT
pracrice, the study may still be subjecy 10 exposure
misclasithcarion, DOT pracrios could be over-uated in the
interviews because patient and observers saw interviewers
a5 part of the health personnel. We also miss DOT
wnfosmation on 44 czees who moee aften miterrupred the
rreatment |20 1 8% and if they mostly were Mo-DOT
group, we may underesrimare the beneficial effecr of DOT.

In conclusion, we fuund no significant mprovement in
the pregnosis for those who practised ROT as par of cheir
rrearment for pulmemary TB. Tuberculosis contral pro-
grammes shoukd probably not focus an DOT wirhain
srrengthening other strategics of good parient management.
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Once Weekly Is Superior to Daily Iron Supplementation on Height Gain but
Not on Hematological Improvement among Schoolchildren in Thailand’

Rassamee Sungthong.® Ladda Mo-suwan,” Virasakdi Chongsuvivatwong
and Alan F, Geater

Epidemnislogy Unit and and Nutrition Divistan, Departrment of Pediatrics, Faculty of Medicine,
Prirce of Sangkia Uiniversity Songlkts, 50110 Thalamd

ABSTRACT |niermitiant ron supplemenigtion has been suggasisd 35 a replacement for dally iron supplameants
for reducing anemda n developing coundries. The affects of once weekly snd daily ron supplsmentation on
harmoghobin {Hb), serum lertin [BF), prevalence of anemiz, weaight and height are comparad in ihie siudy. Primary
schosichildren v = 387 from two selecied schools in fhe Hal Yai rural srea, southem Thalland, were racruiled in
10949, AN children recelved Albendarcls and then randamly received fermous sufate (00 motakdel) siiher daly o
waekly, or a placeba for 18 wiL. The average increass in Hb was not significantly diflerent batween the daily (mean
= ;6.5 = 6.0 gL} and weekly (5.7 + 6.3 g/l) groups. However, the average inorease in SF was greater (P << 0.01)
Iry the dally {mean = so; 388 = 3003 pg'L) than the weekly (13.4 = 17.3 pgiL) group. All cases of ron deficiency
anarid wen abolished in both dally and weekly groups, whenees 0o reduction in prevalence ocourred in ihe
placabo group. Height gain was graater In children who received weeskly [mean = 20, 2.6 = 0.8 cm) than in those
wha receivad daily iron mean = 5o 2.3 = 0.8 om), (P < 0.01), Weight gain, welght-for-age and height-bor-age wane
not signiicantly different mmong the interventson groups. i is concluded That a weekdy ron dasa is mons effective
than & dally dosa i heéght gain but not n hemalologscsl mprovamant over 18 wi of supplomentation,  J. Hulr,
132: 418422, 2002,

HEY WORDS: = jon supplemenfaiion « oo slelus « growih «  schoolchiidmn

In children, the seriousness of iron deficlency anemis

[IDA)} asrises from its consequences for health, including
changes in immune function, growth and cognitive develop-
ment (1-3). The WHO recommends large-scale p'r?lmli
daily iron supplementarion o reduce the prevalence of anemia
iy high ik arcas (4). However, DA emaing common in
many parts of the world, particularly smong children in de-
veloping countries {5-7). Insufficient supply of iran ablets,
bow coverage of the arpet populstion snd poor compliance
with tablet intake are among the muin ressons for the inef-
fectiveness of supplementation programs (8.9)-
Administration of weekly kon a5 o replacement for the
existing daily iron supplement programa has been discussed
widely in developing counries (10=14) due o grester inon
{ :llnlfdriml mlHIH (1517}, mlkk dﬁm
humans {15 porentislly grester oot miveness. .
ever, field sudies have yielded controversial resules. Several

atudies have reported comparable effects hetween intermittent
and dally iron supplementation an nt of iron status
and growth anemic young children and adolescents

(10-12); however, a subsequent comparative sudy (13}

Thadand Fesearch Furd Teough B Roysl Goiden Juties
hﬂ.m and u Sanior Feseirch Scholar Seend o V.0
?Ta comaspondence ahauld ba addmssed
E-mail mhurmpasBeredicans gy a0
3 Ahbreeminng L k:.“m 0, iron deliceney ansmix; 5F, sa-
ram Rarritis

013316601 $1.00 & 1000 Amencen Society lor Mutritenal Schences

showed significantly greater efficacy of daily over rwice weskly
firoes n.qmenum in adolescents.

Ini Thailand, where the nature of anemis includes noc only
iron deficlency but also thalsssemia (18,19), 2 once dally (ron
u mmwmmwdmmmﬂ:
o nimlhw:lnd'mm e schoolehil-

] program among prlmary i
dren will soon be . It i essential 1o conducr 8
mkmudmmlhdnﬁlmm?;'ﬁi:ﬂdk‘-:rﬂm

iron supplementation before ~scale program is
, The main objective of this soudy was to compare the
results of once weekly and dally iron supp o
hemoglohin (Hb), serum ferritin {5F) ﬂﬁml growih
amang primary schoolchildren in southem .

SUBJECTS AND METHODS

from Jume ‘to December 1995 in 8 uhﬂmmh:ﬂh'rhldl-mp:l
ComamiEy in n Province, sowthern Thailsnd, The ten (pubs
L‘:lrbﬂuﬁﬂuﬂr hﬂiﬂ_-ﬂ'ﬁq“!h&lﬁﬂﬂhl
i pun-nltmx |||:|ﬂ|-|'lhl-l;| hlldmmhtm scheool
mlr.;llli'ln:h. wErE E:nﬂlﬁil&!ﬁﬂdﬂhlﬂdiﬂd who wers
] B sbwdy, These schanls bncated
:3;:'|n?mﬁ m:dlnenurn'dummtﬂmhiﬂ
usdiim srodents. Family nccupasion was mainky s cublber
min:.;hutumﬁ'ﬂﬁm mﬂﬂmm
iroay mapplamenTation implemseneed.
Tu-phl gize wis calesilated o provide a power of 9% in

Mmrmciipt seceived 11 July 2001 bnizisd pevicw completed 31 Augos 1001, Revisinn sccepoed 18 Diecamber BN,
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WEEKLY AND DALLY [ROM SLIPPLEMENTATION 418

Jer=-ting a differcnce oc o = 005 between daily snd weeky
ments, and between edther af these iron doses and 8 placebs of 1 50
i phve pre- 0 pusi-AresmiTL meniurements of (som amrus snd growth.
A leasy 67 subgecss per prrap wene meguingd.

An mwinathon lecer and consent form were e i the punint
whewe children wepe in primary school. Al subjects whe eerivnd
parendal consent ld their hasedine dazs menswed, We extchided
thense with severe malsrition (wlghi for helght = 3 percenrile of
the Thaii selerence), chronic illness such as obvious thalassemis or
hemolytic disese, high won stompe (SF > 100 pgfl), physicsl
handicaps nr no baseling baburmuory assessment, The ware
sernrified by anemic stoiws oo balapee the propomion of anemic ard
neepenic children across the imservention Anemic children
were defined as Hb < 115 gl among children 5=11 v snd Hb < 120
el chiklren 12=11 y. These cut-ull levels me
ty the (20}, The childeen were then swignal by simple
randkam allocation within each smrum using a compaiter t duily or
nnce weekly iron supplementad o placebo groups.

Mearsrement of varishles, Schsood, class, ==, age, exhmic group
and sociveeanomic statue (parencs’ educntion, father's and neorher’s
siccupabinng ard Bmily monthly income) dan weee colbected v @
i e by i1 befowe the Intervention started.

A baseling are the of the mudy, weight snd heighe were
e with subects wearing school wivilares without belo and
shusess wnid wiith ey pucloess usiing @ beam balance Deveoio scale wnd
stadivmerer [ Deteeto Seales, Brwkhyn, MY} o che neanest 0.1 kg and
0.5 cm. sespecrively.

Befisre supplemennrion, well-traieed numes drew o 5-mL Floaxd
specemen from the eubinal vein, A Tml poriion of the blood wes
iranserrad i an EDTA tube and dthen mored in an e ko

fre ndwequent Hb determimstn, Bood meepha examinat
arwll soreening for chelasermia, The semsining ¥ mL of rhe blood was
kept n 4 senled plastic eest tube st wealsent cemperature for SF
AT

Hb lerel was sscisn] with an auipenated machine {Technicon
H* | E sywiem. Ta BIY) uising vhe cysmmet iy et
[V = 0E=34%) The One Tubs Chmstic Framilivg Tess conshened
with the Dichlwophennd Indophernd Precipliacion Test was wed o
screen for potential thalassemec dissane { 191, Childnen with a posizive
Cine Tibe Chmntic Fraglicy Tes < 85% or Dachlosophenal Indo-
pherwl Precipiemon Test I'.-.!"IF:LHH umﬂmug
mrwcphodagy by @ he - wure exciudal ¥
chere was m.mm-u ar hemnlytle discwses mcly =
ialogyrusks, which i common in the snady area (19.21), There was
oo attempt o exclude the dhalssemin s 0 chis scudy. 5F wa
nssensed by the [Mx sesay {IMx Fermin aseny, Abbor Park. IL) using
The Micrpanticls Enryme Immunonssay methed (O = 4.4-6.4%).
5F s 10 wis e 0 define onemda dise o leon defclency. A
the e f inrervention, o ew J-ml specimen of blood for Hb and SF
iesting win taken.

Interwention. Al eligibde childen were given & single dime of
400 g Albendale s the beginnang of the and again 11 =k
laser to ebiminaer haokoworm § s Femous & 300 mg 1blen
(63 mg elements] iron] (Covermment Phanmacusbes]

Banpkok, Thailand) were used in vhis soudy because chese: will be

sibject’s name. Theit cumtens was unknown 1o any of the project

. Bach child secenved 2 boaxdes. Thee st wai w be o
mﬂm1-p.ﬂumd“uhuhmhhﬂmhnrl
the week, The duily grosp had won i all the boache, wheneas the

once week haed frvm i the Mondey bonde and placebs in the
rest. The b geroipe bl plascebin cablets in all of the botthes. Afver
poeckirg, the codes were kepr secrer theoughout the

poocess. All oml adminisseations were sictly observed by cither the

principal investigate ar the resenech assiszant on each school day w
enssare that the tables were suallowsd

Ethical considevation. The research propesal wis approved
the Ethical Feview Committee of Faculry of Medicine, Prince of
Songkla Univensiry, Thailand. Children with severe 10A {Hb = B0

T

gl and 5F = 20 pafl} were excluded from the stody and crewied
iﬂuldl._d*mmw&hr.ﬁihhnﬂnhdhuq—
Iytic disens o relavively high om scomge {SF = 100 pg/l) were alsn
exchuded o prevent the risk of leon werload. Children who cantin:
wed b b [0V a2 ahe end of the siudy received approprinse ghen

st
E:m The balence of baseline messuremsnes across the
interventinng was examined. The effeco of mon supplemenmazion
were analbyzed om an insention-te-ireat basts. The change of Hb from
- b pott-trentment wa examined snd comngpared scrcs the Bt
verstions using Stodent’s paired ¢ vest mred AROVA with Bondermani’s
muleiple enmparison tests. Duee 1o 8 peohlem of roononmal diswibe-
ricn wich 5F, nonpummetric siatistics wore used 0 e compaieon.
The Wikoxon signed-rank test was used 10 see the chamge of 5F from
pore= oo postiterverstion ansd the Krnskel-Walls s s sed
compare the eifect acrok imperventisns. Mann-Whirney vy were
hmhphltﬂ*—r.l.ﬂmmrmﬂﬂl when the Knukal-
dhmﬂ.#ﬂﬁmﬂd rence of SF among imberven-
vans. The it prevalence of DA was slsy comgmred arom
the meervendiong by using the Taest applied o the Mebemary
innﬁ:hhﬂm Igrt
thiaprenete | L} L wrTe Wl
mhiﬁtﬁnmhﬂwhvmmn -
age. Doacores of weyght-foc-sge anid heighcfor-age nmmul
ireg the Mational Center for Heslrh Swriscics growth references fo
‘:\%ﬁwﬁ ingg ihe EPL IMFD sofreare, verson 6 (Centen
fowr . nm GA) These consituee the fema-
tiomal growth reference cervis recommended by WHOL
meiaric indices were pctoad necrventons using ARNOVA,
Wekghs ol height guin were also adjmsted for age sing mailcivariase
regrensinn sl

RESULTS

Cwerall, 61% of the parents consented to the sudy, result-
ing in 462 study subjects; 65 of these children were excluded
ﬁmdund-;hhlnrhnhﬁm:;emdmw:ﬂu:r
{n = 3}, ovalocyvesis n = 18], high iron siorage (n =
severe malnurrition {(n = 9], severe IDA (n = 1}, prl.'hi
blindress (n = 1) or no baseline Inborstory investigarion (n
= 7). The excluded and rhe remnining children were other-

wise comparahle in all uxﬁhm:@:{t;:ndmtlm
Eventually, 397 primary schoobchi ged ranging from
in the study; of these, 140, 134 and 123

Gpo 13y, parthc
children wete to daily, weekly and placebo groups,
ively. Most of the children belonged 1o socioeconomi.
y deprived families a3 indicated by low parental education
and Income. imately 80% of family monchly incomes
were 55000 (12500 i mu'nlhﬂnuﬂe; with the
Thai metivnal average of II.?lﬁl‘h: {318.00 LIS§) for che

same yenr reported by the Howsehold Socioeconomic Sunvey,
Mational Sartmical Cffice. The prevalence of ancmia wes 17%
ot only 21.5% of these anemic children were iron dehcient.
Children from the two schools had dmilar disritution of the
above-mentivoed sociceconomi thus, no stratifica-
tion by schiool was used in the analysis. Baseline measarements
were similarly distributed smong intervenibon groups = sem-
marized in Table §.

Owver the 16 wk of intervention, 93.8 and 93.5% children in
:h:dihn‘ndiui.‘lrg:ﬂxmhﬂ iron rablets as
Bix children (n = 1,4 1 in the daily, weekly placebo

respectively) moved o ather schools out of the study
ﬁngmhm:hpﬂmdudm thas excheded from the
aralysis of outcame. Means of Hb, SF, weight and height
increased froan £ S ETEFVERTION megsare-
ments except SF in Flmg Means of Hb change in
the daily and weekly groups were similar bur
both were greaver than that in the placebo group (P < 0.001

and P = 0.026, respectively). The mean increase in SF cone
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TABLE 1

Bassling vanables of prmary schoolchidren amang stanenion grouwss given J00-myg tabvets of femous suifate (dmy or weakly) or
& placabio for 16 wyid

Qe =t Dy

Variabisy iy Woskly Pincabi
fl ki 134 173
Hamogiohin, 'L 121.3 =10 12M2= 8 1218 = W
Anemic, n ke L b |
Wonarsmes, o 101 Bl ]
Sonm ferin, ugil A x4 08 =183 385 = 0.8
Sew (rmleiemaln) o] B4 7D B2
Age, ¥ g8 = 17 ar= 19 _r: 7
Eshnic groap, 1

Thoi- Bausddhel &1 a7 34

Thiai-Musbm an i1 Bl
Waight, kg mEz T 283 = A0 204 = DS
Height, cm 1T =07 128.8 = 105 1274 = 103
Faihir's oocupslion, o

HMorm 3 1 (i ]

Casusifamerseter 130 123 nz

Giovmmmantiprivale T L] 9
Modhe's cccupaiion, m

MHaors 2 4 T

Canusttarmenfsefer 134 28 111

Guredsrrment/privale 3 L] 5
:'lll'lﬂ'l'l-' acucation, y | Sl —af 8 =3 & =3

iRcTT, A
m—;mw 14 110} w3
= S000 babn 25 H =

| Vighies are masnm = 30o0r members of chéidnen.

# The numbers for some varisbles do nod squal the collima s becaiss of missing deln

31 tasht = QUOES LS. § atb (ke tima of dals collecton,

centration in the daily group was greacer than thar in the
weekly group [P < 0L001 ), which In rum was greacer than thar
in the placebo group (P < 0001 ). All 1D children in the
m&hﬂw became nonanemic (P = 0001 and
0025, tively), whereas only one of dhe six 1D childsen in
rhepluﬁ had improved SF b were sill anemic,
mcﬁﬂmmﬂuthmﬂ DA by the end of
the study (P = 0.5} These redocrions of IDA o the daily and
weekly growups did not differ, but each was different from the
wﬁdﬁlm{?-ﬂ-ﬂ:ﬁf.ﬁfﬂﬂﬂ?.ml? Table 2).

'eight gain, change of weight -Furnpudm ofore
g AmMOng mtervention Eroups weTe nod g ifferent
T poupd. The increse in height of the
weckly proup was greater than that in the other fwo bt
e S T:Ht“ “'H.I*I::Em :?I::]::
weekly groups (f = 002, £} &ghi
min difference persisied after sdjustment fur age.

A

5

DISCUSSION

In this supplemenmacion cxperimen
given to primary schoolchibdren In southern Thailand for 16

wk, comparable effects berween once “Ml-iﬂ daily supple-
mentation were found in both change in Hb and reduction of
the prevalence of IDA. The daily group had a significancly
ater SF than the other two growps, but signi berwer
ight gain than the weekly group. Neither supplementation
regimen showed an effect on weight gain, change in weight-

for-age.
During the supplementation perind, the mean Hb improve-
mient s=en in the placebo group may have been due to various

TABLE 2

Chaige in hemanological varaties m each inferariion group
among schooichildnen given J00-mg tatdats of femous silats

1] ] T
mne iGa -18

{daly or weakiyl or 8 placebo for 16 wk1?
Irtaryention

Varialies Dhaily Vlamsdely Placabn
n 138 130 121
Hm-:rmn-q.

Balore 1213 = 40 12z ai 1A+ BE

iy 1Z7TA+ g2 1MBp=x 9.2 1253 83

Change 65+ B0 5T+ 834 Jdz S&0
n 137 123 "7
E.ui‘hh':ﬁm.

Bafora 39 = M5 &05 = 19.8 A8 = a4

Adter TALT = M8 540 = 242 ITd =189

Chnnga WE=3F 134 =730 =14 1N
" 140 T34 B3
DA

Batnrn " L] L]

Aber

Changa

1 Waives

gremeans = =0 Maans 0 @ rdw withol B common elter

'« P = DS,
2 Trw pumbers of children do nod egual the Lotel elgils sublacis
Tabls 1) bacame of missing daia,

3 DA, iron deficiency aremia, s defned as Hb < 115 g/l and 5F
= 20 pgL for children <12 y old or Hib < 120 g/l ard 55 =20 gl for
childran >12 y ald,

]
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TABLE 3

Change in growih varables in aech ntenention group Bmong
echoolchilgnen given 300-myg isbiels of ferrous sufale (dally
o waeklyl or 3 placebo for T8 wikl.?

IR NG
Vanabiag Doty Weakdy Placebo
] Lk 128 122
Wagd, kg
flafae 5 = 74 M4 = B0 254 = BS5
Aftgr 288 = TA TA = Af 288 = T2
Change 13 = 18 14 = |6 15 = 18
Height, cm
Badorg 1286 - i0F 97A8 =108 1274 =103
Aftor 1288 =108 W12 =108 1208 =02
23 = O 28 = 0@ 74 = Dgay
Wsighl-boar-age,
Z-seorn
Balora -1306= 0.8 == 10 =132z 08
Mdter -3z 08 -137= w0 =134z 48
Changs -000 = 030 ~-002= 020 -002 = 020
Hakght-for-dg,
I-soone
Balow -1852 08 =lddz 10 -184= OB
Aftar =162z 09 -14T= 10 =19z 09
Crasnge -0F+ A4 -008= 0% -008= 015

1 Values &8 maars = 50, Meane noa o wilhoul & coamion e
differ, P =< 0,05

2 The numberd of chiiden do nol egual Bha 1oisl sgible subecis
[see Table 1) because of missing dela.

causes such as de , shift in age smong children or sme
unknown efect of the follow-up. After allowing for the pla-
cebo effect, the net gain of Hb in the daily and weekly groups
was 3.1 and 2.3 il respecrively, in 16 wk. The poor responss
to iron supplementation in these subjects may be anvibutable
o theer bow prevalence of 10 or to the thalusemia rait, which
exists in the southern Thal lation {19)
it Ao consbrlainicaon s oy it
&vET, real nation m will be i
e, The Sndings thas the Gaily dose yiekded 3 higher
F than the weekly dose may simply reflect a slower increase
of 5F. Prolonged weekly dosing may eventuzlly lead o ade-
quare samration of ion in blood and in tisue.

To our knowledge, only mwo previous studies (13,14) have
pssessed intermirtent iron supplementation a5 & blanker wup-
plementstion, that ks, including both anemic and nonanecic
subjects as in our sudy, A ydntkzlﬁnq:ﬁmur
tion smong Tanmaian adolescents (14) = algnihcently

ter incresse (n serum fevitin with & vitamin

12 conurod p, but there was no significan: difference in
th':?d: Hp.q:p&fnml;r:un ot hlﬂ:l'tH';
17-wk dai tn slgn
imereases than twice weekly supplementation; r. SF
and free erpthrocyte :-puﬁlvnmm:imlh In the two
groups. |t is possible that the 60 mg ironfd ghven 1o adolescents
whuse average weight was almost 50 kg may be wo small a
daose to imgrove Hb and comect anemin in the intermitrent
schedule; the actual values of SF were nor shawn im that paper.

Our study found no significant difference in weight gain,
change of “lih:rii.rn';l:. or change of 'I'I:Inﬂ'nt-l*nrrnT
among weekly, daily and placebo groups, but a significantly
greater height gain among children M'hhm weekly
iron supplementation than that in the daily group. The
patterns of height guin and change of height-for-age were

consistent (e, worst in the daily group snd best in the
weekly }, but a significant rence was decected omly
in hﬂh- The lack of sgnificance in helghe-for-ape
may be due to che bower precision of this variahle. Almast
50% of our subjects had n height exceeding the limix for
ealeulation of weight-for-height; thus, we omitted this an-
thropometric index.

Studies regarding the effects of daily iron deficiency upon

have shown inconsistent resuls. Studies in Indis
and Indonesia found an improvemens in growth sffer
irom [22=25). Improved sppetite and de-
ereaser] morbldicy were the explanations given in those siudiss
fior enbanced alrer iron ton. Soudies in
Megion, and Thailand, 1, reported no ben-
efix of iron supplementation an growth (26-18). One proposed
explanation ks that deficiency of multiple micronutrienss such
a5 sl and witamin A could have limited the growth
o trom (27} Furthermore, a report of the adverse eifect of imon
on wedght gain in children with sdequare iron soans has mised
concerms among public health researchers about giving sup-
iron o children (29).

We coudd Find only one previdus sudy eomparing weekby
iron nupplementation with daily dosing on growrh. This study
on Indonessan primary schoolchildren {10) reporied no signal-
icant differences in increases of welght-for-age, weight-for-
height or helght-for-age afier J mo of weekly and daily iron
supplementanion among anemic schoolehildren.

Lsing uhqdﬁrﬁllpm.:m-p‘m
Tanzankan %:H comparing ¥ lron
tatian and & vitamin B12 conerol group reported o signifi
ﬂ:ﬂrm welght gain in the weekly ron s

d-irmm B-12 control group after 4 ma of
%:m‘ 4l
inrake in our study was observed closely. and >90% of

children received complete iron supplemencation. Thus, the
lack of significant difference in some of the cutcome messure-
meris amoang the groups cannot be explained by low compli-

ance.
Thee: immediste goal of the fron supplementation pragram
inTHhﬂhmnmﬂtpmuknnﬂmhmdiw
tissue lrom concentration. on the ssumption chat chis will
hqtnuﬂ:l}mkhmﬂrﬂh'mcfﬂmdﬁmm.ﬂuﬁu

that the goal of iron ssrurstion is betrer achisved with

rather than weekly i bur the potenal
adverse effect on prowth (height gain) should be token into
eonalderation.
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Practice of directly observed treatment (DOT) for tuberculosis
in southern Thailand: comparison between different types

of DOT observers
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* Zonal Tuberculosls Centre 12, Amphur Muang, hh'ﬂﬂnwwd Medficing, Prince of Songhis
Contre, Unhmrsity

University, Hatyal, Songkhla, Thailand; * The Danish Ephdemiology

of Asrhus, Aarbuis,

1 Depariment of Epidemiology and Sodal Medicine, University of Aarhus, Asrhus, 1 Departmaont of Clinkal
mfmmummwmmm and Aatborg Hospltal, Aasrhus, Denmark

SUMMARY

SETTING: A government health system in southern
Thailand where the directly ohserved treatment, shon-
course ([HOTS) srraicgy has been implemonted.
osecTive: To comgpare the practice of acmal directly
observed mreatment (DOT) and the observer suntaimabil-
ity for different types of observer.

METHODS: During 1999-2000, 411 paticnts with mew
smcar-positive pulmonary whercnlosis were followed
up. The naticnts andfor their observers were interviewed
shomt the presence of sny persun with the patient duning
drug intake and the practice of waiching the patient
swallowing the medicine (scrual DOT). Data were
recorded monthly and aualysed by Cox and logistic
reprossion modeh.

RESULTS: For health personmel (HIFY, comemunity mem-

ber (CM}, and family member [FM) observers, the pro-
portions who did sot praciiss ~crual DOT were respec-
tively 11%, 23%, aad 35%, end the proporipns who
chamged 10 mo observer or self adminiswration were
respectively 11%, 1%, and 2%, during the first 9 months
of trestment. Health personnel had the lowest risk of not
praciising sctual DOT [odds ratio HIYVFM 0.1, 25%LI
0.1-0.2; CM/FM 0.9, 95%C1 0.5-1.6) but the highest
risk for change o self admmisiranon.

conciusion: To imcrease the coverage of actual DOT,
sirarcgies are needed (o maintain health personned as the
DOT observers and 10 promote actual DOT among
family member observers.

KEY WORDS: mberculosis; compliance; derectly observed
trearment; Thailand

THAILAND is one of the 22 countries that have B0%
of (he estimated incident cases of uberculosis (TH)
in the world,! and one of the 10 countries with the
highest prevalence of primary multidrig resis-
tance.! When the Woeld Health Organizatian | WHO)
reviewed Thailand'’s National Tubereulosis Programme
[NTP} in 1.3, low core rates were found (17%-
68%1.1 The NTP adogpted the directly observed treat-
acni, short course {DOTS) srategy in 1996, and full
DOTS coverage of all 810 dismicts in the country was
planned by the year 2001.* Training in the DOTS
strategy fullows the modified WHO moduies of man-
aging TB ar district level,* and involves TB coordina-
rors, doctors and staff members of TB clinscs, labora-
tory technicians, and health cenrre sari members.
The cure rate in Thailand has improved, but it is st
below rhe WHO targer of BS%.¢
The use of directly observed mearment {DOT), one
element of the DOTS strategy, has been recom-
mended for improving parient adherence o TB trear-
ment.’# Most studies, however, focus on the effect of

DOT withour providing data on compliance with
DOT,? and when available, dara on compliance with
the DOT principle have not been quantified. %11
Three main types of DOT observer are used in
Thailand: bealth personnel (HP: stall members of TB
clinics, hospital wards and health centres), commu-
nicy members (CM: healith volunteers, com-
munity leaders and friends), and family members
(FM: close and distant relatives). Before starming the
paricnes on treatment, TH clinic staff mrmibers are
respansibile for informing them about the discase, the
treatment and DOT, and for selocring 3 DOT observer,
As the narional guidelines recommend thar the pre-
ferred choice of obeerver s HE, CM, and FM, in
descending order,d they try to cunvince parienis to
take their drugs ata TB clinic or health centre during
weekdays, However, the choice of DOT observers
and places generally depends on negotiation, and the
maarity of assigned DOT observers are family mem-
bers. 494 Comparative data on compliance with DOT
jor these three rypes of observer are not available.

Correspondence to: Peechawan Pungrassami, MD, Zonal Tubtrculusis Cenrre 12, Amphiar Mauang, Yala #5000, Thailand.
Tel: {+681 673 202 332, Fax: (-&6) 073 211 727. e-mailk ppetch@cacons.oom
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For these reasons, we examined the pracoce of
DOT and compared compliance with the DOT prin-
ciple between the differenr rypes of observer available
for monitoring TH trestment in southern Thailand,
The comparson focussd on the risk of not practising
actual rrearment observation, and the risk of chang-
ing from having an observer to having no observer,

STUDY POPULATION AND METHODS

Study populatron and design

The study arce covered 1.2 million people m 24 dis-
ericts in southern Thailand. Through the TB Registers
st the 22 TB clinics jone fonal TB Cenire, one
regional hospital, three general hospicals, and 17
community hospitals), we idenrified and followed up
aii 435 patients with new smear-positive pulmonary
TB according to WHO cntena,’® who started treat-
ment betwern ¥ February and 31 September 1959,

Treatmwent

As pecommended by the WHO, !5 the standard daily
drug regimen consisted of 3 2-month ininal phase of
four drugs {isoniarid, rifampicin, pyrazinamide and
ethambutolj and a 4-month connnuanon phase of tao
drogs (isoninzid end rifempicn), Treamment was given
three times weekly for 21 paients at the Zonal T Cen-
mre, while the other clinics used daily regimens. If the
sputum sl contained scd-fast bacilli (AFB) ar the end
of the second manth, the mninal phase was extended for
1 or 2 months, For patients who could not olerste the
standard treamment, the drug regimen was changed to a
#-month regimen withows prraznamide, or vo an 18
month regpimen withour rdfampecin or pyrannamide.

Assigned DOT observer, practical
abserver and actual DOT

Assigned DOT observers were chosen by the TE clinic
stalff members on the firsr day of rearment. In pracoce,
the person who actuslly stays with the panent during
drug intake, defined as 2 *practical observer’, may or
may not be the same as the assigned observer, The
practical abserver may change aver time, or may stop
oleerving, which 13 egual o treatmend with o
observer. When more than one type of observer was
involved dunmg a given manth, the one with e igh-
est Ireguency of being the observer in that munth was
ueed in the analysss. For cach dose of drog inmke,
DOT was considered to be *actual DOT” only if the
practical observer watched the patient swallow the
drugs. Other practices, such as staying with the patient
during drug incake, preparing the drugs for panens, o
reminding patents about drug intake withous warch-
ing, were clasifed a5 *acmu| non-DOT,

Data colfection

Thie panent records and regsoers relevant o TB were
reviewed. In addition, the patients andior their observ-

mmmu:-n:mdhrmﬁmmdurtm:mum
one of 24 health professionals working in the study
TE clinics. There were rwo planned interviews per
patient, at least one month afer starting che frear-
ment and st the end of treamment. Dam on the pract-
cal observer and actual DOT practice were recorded
for each month untl the end of trestment (doea
shown only for the first 3 months).

Data management and slatistical analysis
Compliance with the DOT principle and sustaingbsil-
ity of observer were onr Two ouicome variahkes; the
unit of analysis was patient-month. For the compli-
ance with the DOT principle, an odds rario (OR) of
no pracrice divided by practice of actual DOT for any
dose during each month was compared berween the
different types of practical observer. As the compli-
ance sach month varied over time in the sameparient,
logistic regression with population-average model and
exchangeable Intra-subjecx correlanon was used to
deal with the repeated measures W1

For the observer sustainability, the outcome of
interest was 3 change from having an observer m hav-
ing no observer. Time 1o outcome (change v self sdmin-
istration) was estimated, and the hazard rano (HR) was
computed berween the differemt types of pr-:m:ll
observer in a Cox proportional hazard model.'®
Censoring occurred at the ame of death, trestment
interruption, transfer to another area, end of wrear-
ment, or end of follow-up (31 July 2000}, whichever
came frse.

The main predictors were the types of pracrical
ohserver: health professional, community membes, or
family member. A number of covariz -es were consed-
ered as potential confounders and divided into three
groups: 1) demographic and socio-cconomic charac-
teristics (srx, age, marital smtus, ethnic group, formal
education, understanding of Thai language, income,
abilicy o take time owr of workfstudy, mu. r of
living places, and independent means of oravel], 2]
health services (type of TB clinic use of fixed-dose
combingtions, and winal DOT assagoment), and 3}
disease condition (initial weight inirial AFB resuly,
initial drug resigmance, human mmunodeficicncy vins
(HIV ¥acguired immune-dehciency syndrome (ALDS)
statis, and other co-morhidity, including hearn dis-
cast, hyperension, cercbrovascular accident, diabe-
tes. mellitus, psychosis, slcoholic consumprion, liver
crrrhosis; drug abuse and imprisonment},

We idenrified associarions berween rwo variables
by cross-tabulation and by usng Pearson’s x* nest.
Variables thar were associated with the specific our-
come [P < 0.05) were sclected for resting in the
models. Four specific models of increasing numbers
of covanates were applied o determune the associa-
tion berween the exposure and the outcome, 1) with-
oul covarigtes, 21 with inclusion of the frst group of
covariztes, 3] with inclusion of the first and second
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Tabls 1 lin;d DT hasrver dusing treatinsnd
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Cbservar bype
Health parsannel 177 b4 74 L] k| m 15 ¥ a a ] 8
Comeminity Mk 21 | E s} iz iz E ] F):| [ | i 1 i
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riesnied or changed segimer: 718 monthe incomeletr eameant death, mierupion, ke 2 aeothes anea, of failee.l Fee paes recened bng
oourse chemotheragy wene sl on Inksimend pfser % moniin
DT = ity cluia o] DeRaLives 171,

groups of covariates, and 4) with inclusion of all  income, 76% eamed less than the official minimal
three groups of covariates. At each step ar which  daily wage in the study area (abour 3.5 USS).
additional covariates were incorporared, only those d : _
that fulfilled the following critena were retuined: 1) Il assigned abisener vs. practical absenver
having a significant associarion with the outrcome  The distriburion of patients by rype of initially assigned
[Wald test, P = 0.05) or 2} being associared with the  and practical observer is shown in Table 1, The pum-
outcomi (P < 0.1) and leading to a change of more  bery decreased markedly by the end of the sixth month,
than 13% of OR or HR for any observers in the a3 71% of 411 patlents reached cure or rreatment com-
larger model, if remowved. pletion, OFf 379 patients asssgned to an observer, 212

The confounders for the effect of the practical  (56%) changed their ininally assigned observers during
observer on esch outcome were controlled by muld-  the oeatment peried, and 130 did 30 on the day of
variate analysis. The results were presented as OR  assignment. Of 177 patients assigned 1o healrh person-
and HR with 95% confidence interval (5% Cl) ofno  nel, 84 changed on the day of sssignment Most
pracrice over practice of acrual DOT and change to  changes during reaoment (B4%) were roward 2 less
self adminstration, respecoively. Hosmer-Lemeshow  preferred category according to the narional guidelines.
statisnic was used 1o check the e of the logistc regres-
sion models.” Likelihood ratio tesss were used o Mo practice of acfual DOT
determine the sigmificance of the presenee of covan-  Duning the first § months of oeammenr, the propor-
ates in the Cox regression models. A P value of less  rions of patients who practised no sctual DOT were
than (.05 was considered soatisrically significane. All  berween 7%-15% among HP, 10%-16% among
andlyses were done using STATA0 CM, and 32%-18% among FM observers (Table 2).
The adjusted OR of no practice over practice of
RESULTS actual DOT was similar between CM and FM, but

was only abour 1/B among HF over FM (Model 4 in

Of the 455 pad~m enrolled, 44 were excluded  Table 3). The OR in non-FM (CM + HP) compared
becawse the interviewer was unable mo establish con-  with FM was 0.3 (95%C1 0.2-0.5).
tact with them or their DOT observers. Compared The odds of no practice of scoeal DOT were higher
with tue remaining patents, the excluded panents  among patients who had no formal education, who
were vounger (median age 31 vi. 42 years), more likely  had 2 higher income, wha were treated at 2 general or
to ha e HIVIAIDS (27% vi. 11%), and more often regional hospital, or who had no other co-morbidity.
treated at a general or regronal hospamb (48% vs, 299,

The remaining 411 patients were & to 86 years of  Change fo 2o observer
age {mean 44, 5D [srandard deviation| 17), and =*%  During the first 5§ months of treatment, berwoeon
were male, Of the 323 pationss with data availableon  10%-16% of paricnts with HP observers changed o

Table 2 Mo pranice of sciusl DOT during she first 9 months of esumen by bppe of obisner

Adanth o Sneatmend®
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Table 3 Odds ratios of not practising actusl DOT, crude and adjusted anabes
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self administration, compared w 0%-3% with CM
and 0.5%~4% with FM observers (Table 4), The risk
of change to self administration was four-fold higher
amaong HF over FM, but was only about a half among
CM compared with FM (Model 2 in Table 5, Figure).
The relanve risk for change in the non-FM compared
with the FM group was 2.6 (5% 1.5-4.5).

Change to self administration was abour two-fold
more likely among patiens whe had no living parmer
than those wirh a living parmnicr, and about 2.6-fold
more likely among patents who lived in more than
one place than those who lived in only one place dur-
ifg trearment.

DISCUSSION

Compliance with the DOT principle was poor. HP
observers practisvd sctual DOT more often than CM

with aciusl DOE Mo = no pachos ol #rtusl DOT, DOT = pracior of ol D07 B sny doe
Vidnce! | = e anafysi; Model I = Modsl | ¢ demagiaae e SOc-ecnnnms mouatisies il

T = Mol 7 ¢ Corearishes relefed o Beiith v

server 1o sell administration occurred more fre-
quenily than changing from other rypes of observer wo
sell admindstration.

DOT has been recommended for all paticnts with
TB because of the expected difficulties in ~redicring
whether & patient will adhere o trearment.™ How-
ever, in practice, the reality is different. The propor-
tion of patients with no observer asignment was high
{34%]) in a previous study i north-castern Thai-
land, " compared with 8% in our study. A higher pr
poraon of padents with abserver amignment may
supgest greater agreement with DOT @ ong service
praviders. The remaining non-assignment was claimed

o be due 0o 2 lack of suitable observer: in this study.
This the feasibility of orying o implement
DOT for all 212

The nathonal guidelines recommend HP as the first
choice of observer, bur HPs arc not always available

or FM observers. Homever, changing from HF ob-  or In:!]'.iﬂt by the patients. A study from India
Table 4 Changing to no cbaerver during the first 3 months of treatment by ype of obserer

Type af s ol itateman~

priaciaal obsenr [ A 3 L i % 6 i 4 ¥
Farmily membse g 10335 my ¥i10 LLrart) 036 11é ("
Commesity memie i 1Az LT, a0 GIE ot a7 o1 -
Healh personne| BTa 552 e s s Lo - —_ =

* i, o patients with change io 36 adminkmaboniic, of pasents analyed in. thel imessh,

e
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Table § Haraed rathos of changing to no observer orude and Sdjuited Bralyses

Harard raibo (55% confcdence imterall’
: Adyusied analyses
10 54 Erode usted
Inchuted vanabie s (] hiccied 1 Maded 2 Miodel 3 hoded 4
Prachesl gbierve
Healih persornel 5 196 498 O 85-86E) &.79 [2_38-7 36} A,85 (3. 51=8.64]" 4 54 2. 43-8 45
Comrmursty mermie 2 15% 053 0, 13-2.22) QL6 0.11-1.93) 0530 12=23T 05 0. 13-2.340)
Fasiy mremiber FJ AR 1 i 1 |
Hawing no: periner 28 415 —_ L6 (125304 218 (1.26-3. 790" L6 11253 78
T 5 (Lot I 1 i
Oinly one 3 aie —_ 038 0.2 3-0.677 038 0. 22-0.661* 0.38 (0.23-0.8Tp
More than one i3 104 — ! 1 1
TB clinic
Comrrty hogpial I B7S — - 055 (019100 0,53 40, 28-1 000
= irogronal
Fspital EE] EJ:§| — — 1 i
Lol TH cevibre 1 03 — - 053 (0. 24-1.14) 0.51 @2 3=1.11)
e jLi] I 36 — — -— 1.27 (D632 60}
Ko 43 13 - - == 1
Loy bk vt -84 50 =274.55 =3T1A4Y —=2T2.17
Degress of fresdom 2 A & 7
* Mursbe! 0f pabens -manths wa o0 o Ditrree O e g B

"hdndel | = crode anabyss; by el 7 = Model 1+ demographs and soco  condmme cossanes Modsl 3 = Model 1 + aovemie relared j0- heatih s,

Moaied 4 = Ploded 3 4 cossrwees selsted b cemme condhinn,
Ll ]

Wi, = snl adrennbassn MY = o drsunsde i endy wiea A0S = Jnined immane-deboency symcome

showed that HPs were sssigned 1o all padenrs but
without an alternative, and that 27% of 200 patients
did not or could not artend the clinic as scheduled. 1
Dutreach approaches have been wsed in New York
City w sobre the problem of low acoosibilicy of HP-
DOT, bur this requires more staff and supervision.
In our serming, with its financial limimation, incentives
or putreach approaches were rarely used, and pacents
had to bear all the costs of ravel. For patients with

i 1- EmpsE AN
LT R
§ owmq
L HF e TR
! [
i " !
! Bt [
oiw =

8 H W
Towm o chezrraf Fwves

Figure Surival core for éach pe o obsereed duiing 9
mandl of treatimenl. HR = hazard radio of Changeng 1o hawing
ro obsener adjusted for havingfnot having & lving partner,
rumber of lvng pleces, ype of T8 dinic, and HVIAIDS statu
LM = commurity member; B = famly member; HF = health
personrel

Ih'rﬂmdim:ur with limited options for transpor,

it was clearly not feasible to assign HP-DOT withour
an alrernarive, As about half of the HP observer
assignments were immediately rejected, acceprabiliry
may be an sdditional obstacle w accessibilivy

Ag in the sudy from India,2? rrmlhl"r.‘.lnm of HIP-
POT oocurred. Some patents met their health workers
once or twice weekly or moothly because they were
anable, or unwilling, to visit the hospiral or health cen-
tre every day. In other cases, essigned health personnel
trangferred dheir observer role to community andfor
family members. Applying an intermitient regimen
apparently improved the sustaknability of HP-DOT,
but the benefit was por statistically significant {data
nor shown}, Sustaining HP observers was noc only 2
restl of the patients” scoossibiliy and willingness o
sccept @ HP observer, but it was also associared with
monitoring the DOT :ﬂnm'ﬂ' in pracrice and the pro-
viders' ahullnl to coumteTeEct non-coempliance,

Using comeunity members is & promiging alterna-
five because good outcomes have been reporned 27
although there a: no dara available on acrual DOT.
In our semting, CM observation changed ro self admin-
istration less often than mon-CM, and CMs complied
with the DOT principle berrer than FMs. However,
Chds were less often assigned. The susrainabilicy of
increasing assignment to this group may need further
exploration.

The Cenrers for Dise -se Control and Prevention in
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the United Scates suggest that family members may
not make good observers due to emotional nies.”H
Family bonds in our sewing may, however, have more
advanages than disadvantages with regard to general
care and psychological support. The reason for not
pracuising acrual DOT was not family bonds bur a
lack of perceived need, and FM observarion may be
the only remaining option for the patients with poor
performance sratus. Sopervision of FM observers,
with staff members of TB clinics or health centres
making unannounced home visits, has been applied in
Thailand, but the effecrivencss of this actvity has not
yet been reporeed,

Our study may be subject to informanon bias.
Misclassificasion of observers was often inevitable
when there was more than one observer in a month.
DOT practice could be overstared in the interviews
because patenrs and observers considered the inter-
viewers as health personnel. The *practice of acrual
DOT' group included parients who pracnsed acrual
LOT far any doses, and it may have included undis-
closed ‘no practice of actual DOT', which would bias
our estimates, Furtherinore, data were missing for 44
cases whis were more often assigned o HP (60% vs,
43%} and more often assigned o CM {11% ve. 5%)
than the patients included in the analyses. If the non-
FM group mainmained the observer status but did not
pracrise actual DT, we may have overestimated the
comphisnce with the DOT principle among non-FM
compared with FM groaps.

CONCLUSIONS

Actoal DOT pracuice was quine different from the ini-
tial assggnment, Actual DOT was more often reported
for health personnel than for other rypes of observer,
brur it was mare difficulr to mainrain health personnel
a5 observers. To improve the coverage of acrual DO,
srrategies to enhance the sustainability of health per-
sonnel observers and the pracdce of acrual DOT

among family member observers are needed.
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RESUME

CONTEXTE: Lc wysteme de sanié gouvernemental en
Thailande du Sud avec la mise en cnvre d'une stranigie
de praitement direcement abservé e de coure durée.

OBILCTIF : Comparer les pranques réclles do oraiterment
directement obsevve [TUOY &1 la possibilio? de mutmienis
un observaienr sclon b différens oypes "obsorvarcurs.
MiTHODES : Oni é1é suivis en 1999 e 2000, 411 nou-
veanx patients atteintd d'one wuberculose pulmonare 3
bacilloscmpic positive. Les patienis cufou leurs observa-
tenrs omi £1€ imerviewds an swien de la présence d'une
personne quelconguz & cbié di patient au cours de la
prise do midicament €1 am supet des pranques de sarval-
lance de s déglution do médicameni par ke patieni
(T réel). Les doundes ont été enregistries mensuelle-
meni cf analysées par ks modéles de Cox ex de régres-

pEsSuLTATS : An cours des 9 premiers mois de frmite-
meni, les proportions de sujets ne pratguant pad un
TDO réel ont &# respectivenaent de 1%, de 13% e de
35% pour le personnel de santé (HP), les membres de
la collectivité (CM) et les memibres de la famalle (FM} 5 la
proportion de swjets qui soan passés A ane administra-
fion sans ohicrvalsur on A anc suto-sdminsoration & &8
respectivernent de 11%, de 1% of de 2%, Clest e per-
sonnel de sanié qui avait le rsgue le plus faible de ne pas
recoaerir & yn TN réel (odds ratio HIVEM 0,1 | I095%
0,1-0,2 ; CM/FM 0,9 ; KC95% 10,5-1,6}, mais Je risque
le phus Elevé de passer & Uanto-administranon.
COMCLUSION : Pour augmenter la cowvertare par dn
TDO réd, des srrandghes simposent pour maintenir be
personmne] de panté comme observaicar du TR o pour
pousser @ un TOO rée] les observatcns fnmilisex.

RESUMEN

MARCO DE REFEREMCIA : Fl sistemn de salod puberna-
mental de Talandia del Sur, con |a implementacitn de
ans csmmuicgia de ratamicnio dirccamenie cluervado
de corts duraciom [DOTS),

onEnive : Comparar la practica  del  tratamiems
dircctamenic observado [T real ¥ s permuenca ded
observador junte al pacienic & ko largo del iraamicnin,
segun bos diferentes tipos de observadores.

METODO : 5S¢ practied o seguimiento de 411 pacienies
nuevos con mebercubosis putmonar con bacil copia pos-
itiva, em 1999-2000. 5S¢ entrevistaron 2 los pacicntes v/o
a sm obscrvadores acerca de o presencia de coalguier
personas que hobicra permanceido con o pacente duranie
la toma de los medicamentos y ncoren de la pracuca de
supsTvisiin de la degluticidn de los medicamentos (TUHO
real]. Los dinos fucron reglatrados mensualmenie y ana-
lizados por los modeloede Cox v de regrasion logistica.

RESULTADGS : Duranic bos primeros 9 mcses de rata-
mieno, s constatd que la proporciin de observadores
que mo realizaban el TDO real era de 11% para el per-
somal de salud {HIF), 23% para los micmbros de fa comu-
nidad (CM) v de 35% para bos micmbros de la familis
{FM) ; la proporctn de sujcios que pesan & un irete-
mberto sin observador o & ona anioadmmistracion éra
de 11%, 1% y 2%, rospectivamente. Bl personal de
#alud tenla ¢l riesgo mds bajo de no practicar e TN}
real (odds ratio : HPVFM 0,1 ; 1C95% 0,1-0,2 ; CM/FM
0% ; 1095% 0,5=1,8}, pero ¢l nicsgo mis alve para cam-
biar & la antoadministracion,

COMCLUSHON @ 5e noccsiuan cstrategias pars mantener el
personal de salud como observadores del TDO v pro-
myoower ¢l T real entre los observadores Bimiliares, a
i de sumeniar la cobertu.,, el TER real,
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Associated factors of tooth wear in southern Thailand

P. CHUAJEDONG, U. KEDJARUNE-LEGGAT, D. KERTPON, V. CHONGSUVIVAT-
WONG®* B P. BENJAKUL Faaly of Gesuigry amd =Faonlly |of Medlcine, Prinee of Ssaghls Dnivwrrly Haf Yl

Sorgliia, Thaifamd

summany The purpose of this study was to evaluate
the possible risk factors connected with tooth wear.
Using the Towih Wear Index (TWI1) and the chariing
of pre-disposing [aciors tooth surface loss was
recorded in 506 patients. of the Dental Hospital,
Prince of Songhla University. We lound that age, sex,
numibser of toath koss, requency of aloohal, sour fruit
and carbonaie inlake were significant risk factors.

Regarding the tooth position. the Bt molar showed
the greatest degres of wear, while the canine and
premolar showed the least, respectively, The ooclu-
sal purface showed the greatest wear and the cervi-
€al, lingual and bucesl surfaces showed the least,
respectlvely,

KEYWODROS: wear, (ooth surface loss, eroslon. attri-
thon, abraslon, risk factors

Introduction

Although tomh wear can be a physiological process
i Milemevic, |99R8) dinical profdems due o ooth wear
have increased, because peaple are keeping their own
wweth lor many mare years, Tooth wear I8 regarded as
patlaoslogical if ihe wweeth become 20 worm ithat they o
Tonger lunction ellectively or seeipusly cifeo appear-
ance (Kidd & Smlih, 1993).

Tosnth woear is a common term wsed o describse the
surface s of denial hard tssee, which may be a resuli
ol prmion, atirnion and abreasion (Smith F Knlgl,
I984a)p, Toxth wear i usually regarded as e liilzcvor-
dal, busr thae aevipdogy 15 sl wnclear (Smbli, Bartlen &
Robb, 1997}, Although many studies have investiganed
i cause ol jooth wear, i1 has been difficull 1o
differentiate among croslon, shresion and atiridon
becawse of the comblination of possible cavses {Haitab
Fr Yassin, 2000},

Many kind of foods and beverages have been linked
o ithe problem, These indude sports drinks. carbonaied
drinks, fruli juice, laoiwvegetarian diel, aloobol, Tresh
fruits and pickled foods | Linkosako fr Markkanen, 1985;
Smith & Shaw, 1987, Rytiamaa ¢f al, 1988, Meurman
ot al., 1990, When, tonth wear i3 positively assodisted
with age it can be called a physiological process
{Johansson & al. 1993 Milmevic, 1998). 5ome studics

G 20 Rlackwrll Sciende Lid

have shiwn thal men have more tooth wear than
women (Molnar o al, 1983 Smith & Robb, 1996y,
abhough occaslonally this view has noi been suppaned
{Abdullah o ol 1994), The number of wecth presem
have alsn shown a correlation with wear, fewer teeth
beading to mone wear of the remainder (Dahl, Carlsson
& Ekleldi. 1993: Johansson o al.. 1993, although a
conrary view was reconded by Smith and Robb | 1996).

In additimn, there are ather facior: effecting the
process ol tooth surlace wear. Patieni: with gasiro-
ocesophageal reflux disease or other discases that pro-
vioke reflux may be prome (Gregory-Head er af. 20000,
it has also been observed among banery workers
assoclaied with ithe acld envirmnment and people Hving
in conditions with fine paricutate material in the air,
such a5 desens (Johanssom, Pareed & Omar, 1971
Petersen! & Gormsen, 1991) Salivary lociors  and
bruxism  have also been investigated 1o see il they
contriiule o ath surdace bss (Jorvinen, Rytomas &
Heinomen, 199); Gudmundsson of al. 1995 Milosevic
B Dawsan, 1996 Khan, Young & Daley, 1998} Known
laciors can explain only 41% of ioth wear, with the
majority, of tooth wear remaining unexplained (Dahi &
Oilo, 1996).

Differenices in cultural. dietary, occupaiional, envir-
onmenial and geographical faciors may influence the
manilestation of wath wear in different couniries. Linde
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is known about the aetlology of the problem in oor
couniry. The aim af this present siudy was 1o snalyse
the relative comribuions of varous actiological facrars
comitribasiing ter fonth wear In Southern Thailand

Materials and methods

Sawmrple popuiation

The sampde comprised of patlenis wha were  over
1% years of age and presented in the Dental CHnke a4
the Prince of Songkla University during April and May,
1999, There wome 506 {15) mabes and 355 females)
wilth @ mean age of 32 years. All ol the subjeos wemne
fully infrmed and agreed o ake pan in e study,
Patlers who hed fecelved orthoabonic treatment or
surgery 4 the temporomandibular jodm were excloded,

(eritanngie

The geastivsnmaire comprisced of guestions on mediend
siatus, sign and symptons of any temporomandibalar
joint disarder (TMD}, parafuncibonsl habbs, chiel come-
pMaines, 1he general envirenment of patents.  the
Irequency of inlake of swr food amd drinks were all
reoorded, The frst author pesformed the questionnaire
inierview then completed the questhonnalre or each af
ihie samiple.

Clwical examinmifon

Thaer severily ol iooth sear was recorded willizing Tootl
Wear Index [TWildescribed previously  (Smith &
Enighi, 1984b} by the mame examiner. I was an
ordinal scale grading severity of tooth wear. The
bruxism was defined as the presence of bedh historical
and dlinical critera (Pavene, 1985}, The linra-ecaminer
reflability was pested by re-examiniog both the inter-
wiew and the clinleal examination of 10 cases alter an
Interval of | week. Inra-examiner agreemeni wias
evaluated by Weighted Kappa satistic,

Statintioal mrdhods

Data managemeni and siatisiical analyses were per-
formed by using Staia Release 6. Por univaraie analy-
sls, Spearman correlation was used o analyse the
corelation beteecen severity of woth wear and the
continuous independent variables, A Kruskal-Wallis

1231 waa performed the category iIndependent variables.
For dic independent variables the Wileaonan
Rank| Sum fest was performed. Multdple regression
lnll'ir_l._h was performed wsing the generalized leas
squared (GLS) with the random effoos model (aking
repeated measures of the same subjects into account),
Varlabdes thay were significant at 040 level In unlvariaie
analyzis were putl into mubiivaniave modeliing,

Resulis

The kappa statistic of this agreement was 082 which
represented a high bevel of agreemem between the first
amil second examination. Table | presenis the den-
graphic characioristics of the sample. Table 2 ghows the
distributlon of chiel complainis, medical satws and the
veed for daily medication. Table 3 indicates the distri-
bixthisn af powth wear risk factors.

From Table 3, the number of tecth available per
pathent range frm 10 0 52 with an average of 28
i, = 3:-04), OF soveral sympsasms that may be selated
e tooh weear, unilateral chewing habil was the maost
comman while bruxism was present in only 17-8% of
the samiple.

In Table 4, anivariaie analysss shovws several signifi-
canily associated [Bciors lor disih wear of the sccfusal
and cervical surfaces, The level of assodation with risk
factory was lower an thw bucosl and lingual surface.

Table L, Desrmusien o demsogiragilibe charmoicrsio
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Table 3. Distribution of chiel complatims, pysiemic diseases and
ool fiar dally madicarinn

Freguency (%)
‘Check ap (RS RED ST
“Teeth paim Tl {IB)
Fllirg SR {11:5)
Teeth senstivily AT |#3)
Bealing 2% (49
laur 180 (237
Syseemle ellseases
Cuber 53 105
Gasariaks 47 %3
Aoy 5 [
Asthma 10 (249
Abculadssin LR
Hiwmila 1
M 54 (o)
Mereded daily wicdcasinm a7 il 2y

Tabile & Dlaribidm ol ieah wear o

Progpency 9

Pt ol densly (el ®

0=k id [24]

-1 W1 (7 E

=1 Y 2%
Clicking sl during mmph opeming P33 {361}
mﬂ faoir i nlad sl a2 | ZR-1)
Fackal paln ani tendemes 2 {IR-2
I ruanisig Hy {IT-H)
Unilaieral chcwdisg hakii A4 {482}
Linji-term dus) o x s A& {1 74)
Brashing iechniguee

Ugrwward and doverwand iechisigue Tk [&R-)

Fisrveird-hackwani rechnlgue L NLFEN

Hrasy pectiniguee a2 {E R

Rl yechnigue § (D

Dihers scchasguie 130 [2%7)

Bhverage = I8 sil = M0,

When muliiple repeaied  measuremenis with random
effecis was used. 5. 3, 1 and 1. faciors were sill
associated with tooth wear of these respective surlaces.
Increased age is associated with increased ath wear ol
all surfaces excepted the lingual. Malkes had a higher
risk of tooth wear only on the cervical surface and naj
on other suriaces. Redoced number of teeth losi s
associated with increasing ooth wear on the occlusal
gurface, Carbonated drinks are assodated wiih only
lingual suriace 1onth wear whereas alcohol and sour
fruits are assoclatlon with ooclusal vooth wear.
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RISK FACTORSE OF TOOTH WEAR D00

Regarding wooth posidon. there was a significant
difference (P < 040%) in the worth wear score among
tceth positians. The first malar showed the highest
scome, The scopes were less in canine,. premalar and
anterior leeth, respectively, Howeves, there was s
diffvrence among quadrams (# < 005). Thoie are
shown in Fig. 1. Furnhermose, this stipdy found thar
when reganding tooth surface vardation, the sigmili-
canily different tooth wean| P < 0-05) demonsirated the
greatest at the vochusal surface. Los wear was found ai
the cervical, lngual and buceal surlace, respeciively.
The teswed risk facwr oould explain almnst G0% o
occlusal twah wear amd  showl ooc-founh ol the
cervical isinth wear but could mst provide explanation
ol sz of the boccal amd lingual sodaces  (adjus
=

Discussion

Teostrtln suorlace, tovalh posbidon, sex; age momber o fegih
bt and phe Irequency ol sour Groiis, aloobol aml
carhomate imake may play an impesriang fole i wal
wear. From Table 4 it was shown ihar the occliesal
surface was a clearer predicior effecting the severly of
b wear than mher sudsos. These lndings imply
ihal weearlnyg ol ihe oeclusal surface was dependent on
many sctors other than ansher sudace, Buccal and
lingual isathy wiar have very lew statistical predictors,
As expeoted, this siudy lowind that the severity of toeih
werar was the gresest a1 the ooclusal sursoe and bess a)
cervical, lngual and buccal, respectively. Inorelation i
lis prevalince relative o wooth position (Figs 1) the lirs
maslar shawsed ihe greatest d:gtl:l: ol swear whils the
canines and premidars showed the east, The lindings of
this study were semewhat different roan § previoas
stidy (Smilih & Robb, 1996) that showed that incisors
had the most severe wear. However, another study has
shiovwn thar weorh wear imio the dendine wat seen mosi
Irequently on the contral incisar and bower frst molar
i Mibrevic, Young B Lenmon. 1994), These resulis may
b excplained by the fao that the first molar s the lirst
permaneni tooth that eropis into the oral cavity.
Therelore, the frst molar can be more exposed 1o
varkous faciors that can lead (o toaih wear,

As expectied, tooth wear increased with age, which is
consisterit with ather siudies (Johansson « af,, 199%;
Smiith & Rabl, 1996). Moreower, this study found thar
age is a common risk {acwor for tooth wear of all surlaces
excepd lor the lingual surdace for which the frequency
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Table 4. Stsibstical significance of laciors sssocaied with woth weat from nivariate snalyses and mubilple regression
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ol carbomaie intake was a more powerful crosive lacior.
Tooth wear alse correlated positively with the number
of teeth lost. As previously stated, several studics have

demonsmated thay sih wear is more extensive in own
than wommen. A lesst ol ol ihe explanstim ks that
men have a more powcerlul masticalory musculature
than women (Dahl & Oilo, 19961, However, this study
sthowed only a signiticant increase in corvical surface
lems in males may be because of greater abrasion from
thutr sl brushing technigue

Algohal may induce 1woth wear indirealy as it couses
Irriiatbon of the gasivic mucosa, This provokes reflusx,
espocially. in slosholics (Banlell, 1997 The eroskn
caused by reflon has been emphasized as more Impor-
ani than dewary facwwy by Smith and Knight (1984a).
However. direct ersive cffects were also documenied.,
Rees, Burford and Loyn (1998) reported that aloofuolic
lemonade beverages can crode enamel and Sarreti,
Colettl and Pelaso (2000) reporied Increasing of com-
poslte wear by ethanol content of wine

some lruit intake can also contribute erosive effects
and 1he corvelation between tooth wear and the
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mapping using Ethnograph software, version 4.0
(Qualls Research Assocates, Utah, LISA).

Results

Quantitative study

Eligible medical records were available in 95%, 93%
and 4% of study records in the university hospital, the
regional hospital, and the general hospital, respec-
tively. After exclusion by the above criteria, the final
numbers were 879, 523, and 924, for the university,
regional and peneral hospitals, respectively. Most
women were less than 35 years old with similar
proportions of mulliparous and multiparous women
across three hospitals (see Table 1). The proportion of
women in private cases was higher in the university
and the general hospital than in the regional hospital.
Elective 5 were mone commion in the general hospital,

There were 73 physicians in total: 31, 29, and 13 in the
university, regional, and general hospitals, respec-
tively, The proportions of gender (male 02 female)
and professional status (intern or resident ps faculty
member) were similar in the three hospitals (see
Table2}

Lise and timing of antimicrobial prophylaxis

The prophylactic use of antimicrobial agents in the
three hospitals is shown in Figure 1. Antimicrobial pro-
phylaxis was used in %4 % of all women undergoing C5
with prescribing after cord clamping in 87%. Eighteen
percent of women in the university hospital did not
receive any prophylactic antimicrobial agents. The pro-
portions of the prophylactic use and intraoperative
prescription were significantly different across hospi-
tals {(P<0.01). Intracperative prescription was con-
sistertly used by the physicans in the regional and

Table1 General characteristics of cases undergning cosapean section

Characteristics Hosplials Total
University (i =872 N(%) Hegumal (e =923 M%) Cenoral (n=524) M%) {or = X700 MR
Age (yrars)
L] 108 (12.3) 67 (289 76 (299 &51 (2361
2529 255 (2900 173 (29.8) 3049 (33.4) B37 (3.5}
WM 3547 431 126.3] 27 (24 770 (8.3
=35 211 (0 01532 17 27 468 (1720
Parity
Mullipanity 437 457 403 (43,7 0 (422) 1230 (45T}
Muiltiparity 442 (50.3) 520 [56.3) 234 (5738) 1494 (54.9)
Type of service
Ward 37 (38.3) 445 (48.2) 24 (264) 126 G764
Private 542 {61.7) 478 {51.8) R0 (738) 1700 (6240
Type of cesarean
section
Elective HAE0 H4 (3739) 457 (#95) 1145 {4200
Mon-elective 535 (60.9) 579 (617) 467 (5004) 1581 (58.00
i Table 2 Characteristics of physicians
| Characteristics Hospilals Tatal
.| University (m=31] Ni%) Regional (= 29] Ni'%) Cemeral (s 13} Ni%) s 73 RS
L Age (years)
<M 184581} 16 (5523 B (6151 42 (57.5)
- 51611 7 (24.1) 1iEAN 13 {178}
=40 B {35.80 6 (20.7) 4 (30.8 18 (24.7)
Capmacder
Male 17 {(34.8) 16 (35.20 7 (53.E) A0 (54.E)
Peerinaale 14 {45.2) T3 {44 8) & (46,2} 33 (45.2)
Frofessional status
Inbern - T3 {44 8) B {&1.5) 21 (28.8)
Resident 15 (48.4) 3104} = 18 (24.4)
Faculty member 16 (51.6) T3 (44.8) 5.5 M (a58)
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general hospitals, but not by those in the university
hogpital.

Type and doses of antimicrobial agents

Types and doses of intraoperative antimicrobial agents
are shown in Tabled. Two grams of intravenous
ampicillin was the most common prescription in all
hospitals, Other antimicrobial agents such as cefazolin,
cefoxitingd or amocillin/clavulanate potassium were
more aften |n the regional hospital.

Physicians in the university hospital usually pre-
scribed multiple doses of prophylactic antimicrobdal
agents (91%). The proportion of single dose and mul-
tiple doses within the first operative day were similar
in the general hospital. In contrast, physicians in the
regional hospital mostly prescribed a single dose of
antimicrobial agents (84%). The proportions of single-
dose regimen differed significantly acoss hospitals

Figure 1 Percentages of
scription in the university, regional and genernl haos-
plinks. B, goneval; [l regionalk; O university

prophyiactle antimicrobial pre-

Prophylactc antimicrotial use for C5

{P<0.01) and had a high variation among physicians
within each hospital.

P"ostoperative oral antimicrobial agents were used in
52% of the women in the university hospital whereas
the corresponding proportions in the general hospital
and the regional hospital were 19% and 6%, respec-
tively. The most commonly used oral prophylactic
anfimicrobial apent was amoxicillin: 98%, 76%, and
5% in the university, regional and general hospitals,
respectively. Cloxacillin was the second most common
oral antimicrobial agent in the regional hospital,

Dualitative interview

Use of prophylactic antimicrobial agents

Complete interview response was oblained from
S0study physicians. All physicians said that they did
prescribe prophylactic antimicrobial agents for at least
sgome women undergolng OS5 and had ot changed
their practices in the last 2-3 years. Frequency of
prophylactic use ol antimicrobial agents ranged
from routine use to selective use for high-risk women
undergoing CS, the details of which are depicted in
Table 4. Among physicians using prophylaxis for only
indicated cazes, the fve most commaon indications
were ruptured membranes, vaginal examinations,
labor, maternal obesity and unplanned (5, mespec-
tivaly. The reasan staterments given by the physicians
who used antimicrobial agents moutinely varied such
as ‘| wse prophylactic antimicrobial agenis because
they have been shown to reduce the incidence of post-
cesarean infection in all cases’, "Antimicrobial prophy-
laxis indeed prevents infection in high-risk C5 but it is
customary to prescribe in the cases of elective C5. In

Table 3 Type and number of doses of prophylactic antimicrobial agents

Prophoiactic antimicrobial sgents Hospitals Todal
Liniversty M%) Regronal M%) General N{%) M%)
Intraoperative dra
Ampicillin 4L 531 (99.6) 718 (78.9) 899 (98.1) 1148 (91.00
Cefazolin 12 144 {15.8} 2 (0.5 4T (5.2)
Cefoceitin - 371 15 (1.6} 52 43
Amexicillin/Clavulanate - 1 {2 - 11 {05
Centamicin 10 - 100 2 o)
Mumber of doses’
Sin 45 (9N T (B4 X6 (408} 1211 (47 4}
656 (91.0) 142 (15.60 546 (59.2) 1344 (52.8)
One day only! 279 (38.7) #5 (9.3) 373 (40.4) 77 (28.8)
More than cne day® 37 (523 57 6.3) 173 (188 &07 (238)
TARer exclading Inbecibon ceses
Hiperayvenizug sl g

Hntrrvenoms and subssquend cral anrimicroblal agents
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Tabled Indications for prescribang antimicrobnal prophylaxis for cesarean
section according to 50 physiclans’ opinions

Main indications for prescription Mumbir of physicians (%)

Routine for all cases 26 (520

Indicated cases 24 (48}
Ruptured membrane 24 11000
Vaginal examination 17 4
Labar 16 {671
Maternal obesity 14 (3R]
Unplanned cesarean section 9 (%8
Vaginal bleeding & (25
Contamination ar postoperative complicatinns £ (250
Diabetes mellitus Fll
On immunosuppressive drugs 4 (25}
Angmia 4017
HIV infeation 41017
Malmatrition A

addition, rate of turnover of cases in the opeTating
moam in my hospital is high, easily leading to contam-
imation’, or I would like to avoid any adverse conse-
quences of infection; moreover, the adverse reactions
of used antimicrobial agents are low so | use prophy-
laxis routinely’.

The selective users percefved that the benefit of
prophylaxis was only in the women at higher risk of
infections, for example, ‘I think that antimicrobial
prophylaxis is beneficial but not in all eases. Drug
administration in all cases may reduce infection:
howewer, this.application is not cost-effective’. A few
phyvsicians did not believe in the benefil of such
prophvylaxis but prescribed it because other colleagues
were practicing it or to protect them from any criticism:
T don't like to give antimicrobial agents but other
assistants prepare antimicrobial agent to operating
room and the nurse asks me for administralion so
| don't refuse’ or ‘Indeed, post-cesarean infection
depends on surgical techniques and operative fime
rather than prophylactic antimizrobial prescription bui
| prescribed because | would be blamed if I didn't pre-
scribe and infection ooourred”,

Timing of antimicrobial agent administration
Almost all physicians preferred administering the anti-
microbial agents after cord clamping because they
would like to avoid antimicrobial agents passing to
the baby. Some physicians in the university hospital
started prophylactic antimicrobial agents only post-
operatively either to combat the contamination or
prevent infection due to complications that ocourred
during the operation.
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Type of antimicrobial agents

Ampitillin was the most commonly used antimicrobdal
agent as the first choice by all physicians, except one
whi ised cefazolin, because ampicillin was perceived
to cover organisms in the genito-urinary tract and
it is simple, cheap, readily available, and with very
few side-effects. An economic crisis in the country
since 1937 compelled some physicians at the general
and the regional hospitals to choose ampicillin te.g.
‘Ampicillin was chosen because it was the hospital
recommendation when the hospital and government
were facing with an economic crisis’ or Tn choosing a
type of antimicrobial agent for prophylaxis in cesarean
section, | consider the patient’s economics and ability
to afford’). In case of penidillin allergy, gentamicin,
cefazolin or cefoxitin were used in high-risk or emer-
gency CS but not in elective operations.

Number of doses

Physicians in the regional hospital mostly prescribed a
single dose of ampicillin or cefazolin as they perceived
that it was the recommended practice of the hospital.
Almaost all physicians in both the university and the
general hospitals used multiple doses. Most physicians
said that they received the knowledge of this practice
from textbooks rather than journals, for example, T
have learned the principle of antimicrobial prophy-
laxis from the textbooks’, The knowledge from text-
books is important but it should be modified to sui
our country’, or ‘My curren! practice for number of
doses is not only from obstetric textbooks but also from
my ideas or surgical textbooks'.




Only & few physicians were aware of the literature
on the appropriateness of single-dose antimicrobial
prophylaxis: ‘T don't know the effectivensss of single
doss because | have never practiced but | think it may
be effective; however, continuous doses after
are more effective in my opinion’ or Single dose is
effective in cases where there is no problem such as dif-
Heulty of surgery, long operative time, or tissue rauma
during cesarean section’,

Most of the physicians still believed that multiple
doses had better outcomes in their situation based on
personal experience. Some physicians” ressans for pre-
scribing multiple doses from their experience were 1
believe that additional postoperative antimicrobial
agents are better than single dose’, T usually use addi-
tional two-dose postoperative antimicrobial agents
and don’t get any problems so | continue to prescribe
them', ar “In my experience, women during postpar-
tum period were o troubled that | didn't wani to give
them more problems from postoperative infection’,

The main reasons for prescribing prophylactic oral
antimicrobial agents postoperatively were also based
on their positive experiences or preventing any infec-
tion due to intraoperative complications or contamina-
tion: ‘Antimicrobial prophylaxis depends an my
feeling during operation. If [ think that this operation
Is difficult or has some problems, | may change the
methods of prescription’. However, some physicians
prescribed them because of their lack of confidence in
the infection prevention systems of the hospital. The
examples of their reasons were: ‘If sterile techniques of
patient preparation, surgical team, and operating room
are adequate, antimicrobial prophylaxis is required
only in high-risk cases, not in elective cases, and a sin-
gle dose of antimicrobial agent is appropriate’ or *Anti-
microbial prophylaxis for cesarean section should be
considered with many situations such as the standard
of operating room or infection rate’.

Driscussion

The practices of prophylactic antimicrobial agents for
S5 varled across three different hospitals. Practice
of single-dose antimicrobial prophylaxis after cord
damping was muost commonly found in the reglonal
hospltal, as the physicians perceived it 1o be the nec-
ommended practice of the hospital. In the other rwo
hospitals, either no prophylaxis or prolonged prophy-
h:ﬁ:lndmhmhhlugmhwmmnmhldnphﬂd-
clans’ reasons for these practices depended upon
individual perception of knowledge and adopted

Prophylactic antimicrobial use for C5

experiences. Ampicillin was the most common antimi-
crobial agent in all three hospitals. The reasons were
its. properties and the financial appropristeness.

The finding of variation in practice is similar to
the surveys by Huskins efal* and Pedersen and
Blaakaer” Both surveys evaluated the overall practices
without any assessments for the physicians’ reasons
for use or variation. Our results of practices fram quan-
titative data conststently correlated with those from
the qualitative interview, although the time interval
from the actual practice 1o interview was 2 years. This
is likely to be because none of the physicians had
changed their practices in the last 2 or 3 years.

Most randomized controlled trials of antimicrobial
prophylaxis for CS have been carried out in Western
countrics where more expensive drugs such as
cefotetan, cefoxitin,  ceftizoxime, cetriaxone, cefp-
taxime or piperacillin were used W Howeier
systematic review showed no statistically significant
difference in reducing post-cesansan infection between
ampicillin and more expensive drugs.* Ampicillin was
the drug of choice not only in this study but also in
most conters in developing countries® because it s
cheap and accepted by physicians. Furthermare, it
wuﬂmmbeuﬁmﬁwinmmndnmim:hd}r
tn Thailand 1

Many randomized trials and systematic reviews
have shown that a single dose was as effective as mul-
tiple doses” and additional prolonged use of oral anti-
microbial agents is associated with an increased risk of
penicllin-resistant Streplococrus preumonise carriage.'?
Despite these findings, multiple-dose prescription
and/or additional oral antimicrobial agents wers stll
& commaon practice found in this study. This is because
maost of the physicians had the knowledge of multiple-
dose prophylaxis and it was perceived to be better for
reducing the incidence of postoperative infection in
their particular conditions. However, single-dose prac-
tice wak more common in the hospital where the phy-
sicians perceived it to be recommended. Therefore, the
practice variation might be explained by the differ-
ences in knowledge, past experience and haospital
recommendation. >

This study showed that there was a
behavior gap between research findings in the litera-
ture and the actual clinical practice. Such gaps have
been shown to be narrowed by continuing medical
education or setting up hospital dlinical practice guide-
lines."** This is supported by our finding that in the
reghonal hospital, where common hospital practice
wias established, the practice was more appropriate. In
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addition, confidence in the hospital infection contral
may play an important role in physicians’ decisions.
As seen in pur results, some physicians working in
well-equipped and well-functioning conditions, such
3 the university hospital, ignored antimicrobial pro-
phylaxis in low-risk women undergoing C5. On the
other hand, some physiclans who believed that the
aseptic techniques might not be up o standard used a

Our literature review indicated that this is perhaps
the first study exploring the reasons for the prophylac-
tic practice of antimicrobial agents for C5 using a com-
binalion of quantitative medical record review and
qualitative physician interview ai various levels of
hospitals in a developing country. It is very likely tha
this disparity is also common in many other countries.
Froper understanding of the nature and the factors
influencing clinical practice should lead to & deve-
lopment of effective interventions for appropriate
prescription

In conclusion, each physician prescribed antimicrmo-
bial prophylaxis for C5 in a way that depended on his/
her knowledge, personal experience and the estab-
lished clinical practice recommendations. However,
the study showed a high variation of practice even
where there were established clinical practice recom-
mendations. Perhaps the development of written clin-
ical practice guidelines followed by in-service training
and the monitoring of subsequent practice should be
recommended. The observation that guidelines may
have some role in a more appropriate practioe may be
anecdotal and should be confirmed by a more specific
study design in the future,
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A Randomized Controlled Educational

Intervention on Emergency Contraception
Among Drugstore Personnel in Southern Thailand
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Dbjectiver oo docamoni the effective-
mexn of an educational intervention in
improving knowledge of and practice
in dispensing emengency conmmmeeptian
(EC) among drugsiore personnel in
Thailand.

Methods: Sixiy of 120 drugsores in
Misi Yai, » city in Southern Thailand,
were randomiby selecred, anid half of
them were rundomiy assigned 1o par-
I:hi'-.l:luil:.l.l.uil.n:l.ii.l:nl.lIlrl;wu:':l.l
w-ﬂ-milrd"lmel"linppﬂlm
inta each store before the intervention
and at 1 and 3 months after the pro-
gram o axvess the of and
practice in dispensing EC among the
drugstore personnel.

Results: Dispensing practices at hese-
ling were poor to fair and knowledge
was fair in both groups, Sellom in the
cantly in chaice of drug, advice pro-
vided, and knawledge of the sime limit
ﬁrl.l'ﬂ:u.ltll[Eﬂ. but those in the con=
trol group did now. However, proper
history saking on the dme of fner-
coupse and menerrual cycle was poos
in boih groups st all sudy perbods.
Conclusion: All drugmore personned
shonld he educsted on ithe &

aof history tking and on the time G
for initiaring EC. (fAMWA, 2002:57:
196-199)

Dl Pearanajanss bs in the Chepanmein of Clinical
Pluasrmsy i the Fasdin of Mhansscstied Srenes
andd [Brs. Thosaggzirvivanwong, and Creser we s the

Episdemiology Linit of the Faculty of Medicine, o
wt Prince of Songkls Liniversiny in Thailasd,

Emergency contraception (EXC) can be
e g0 prevent pregnancy after unpro-
tected sexisal tntercowurse iF raken wirhim
# cerrain time [imit,"= Thres regimens
of EL pills, including high-dase oral
conrmaceprives (HCP, known g the
Yoepe regimen), liigh-diose lewonongesirel
{EMG), and mifepristone, and posicoits]
irsertion of a copyer imrrauenne device
are thie methods currenily available.
LMNG 0075 mg albilery® and MU are e
2 regemens avasdable over the oouner in
Ay CoRptries, |r|rJ|.1.|J|||g']'|1nﬂlnd." .

Unintended pregresncies ard 3 problem
awardwade Y The muinber of saomen
wha initiare sex early. have maie than
one sex parmey, and are unmarried bur
sexunlly scove has been increaging in
many counines. """ Government con-
!l.'ll:q?’l.'l'ﬂ!' F’fﬂﬁl’ll'l'l’l an -rl'l.ﬂlllﬂ.d Are
resircied b muormied warmen. leaving,
unmrtied sexually scove women and
sibolescenis with potenitial unineended
pregrancies ond induced abomiom. EC
s been wsad 'I';d-d.:r and Wiqlﬂy
among Thal adobesconis (M. Matanan-
i e 3l unpublished daa, 1997, O
previous survey Fowsd thar drugsnone
personne had suficiens knowledpe of
and wsed improper practices in dispensing
EC." Producr package inserts are insde
djuidie of pcorrect and also leaid i
imnprogeer dispending pracnoe.

Improving drsgsmare providen
knowledge of EC sivd dispensing prac-
tice could help reduce unaneended preg-
nekrecies, Char h}"PﬂﬂEil was that the
EC knowledge and practice of drugseore
personnec could be improved through

educarianal imrervenion.

Methods

Thaiksmd has approxrmasely 10 GO0
drugseares, 45% of which are run by
pharmaciss,” although most dspening
(60%-7 5%} is done by nonpharmacie
staff.'"™ ™ Ar the dime of duis sady, LNG
was availsble over the conner i a 2-

mbler blisrer COMEENInG insruc-
isons thert 1 imhiler ke roken wirhin an
howie after unprotected sexual mtercowrse
and caurioning thal no mode than 4
rablers per manich should be tken.”

The smudy was conducred berween lae
20010 and early 2001 in Har Yai, rthe
largesi ciry in sowthern Thailand wirh
s peopailation ol 150000 and 120 drug-
stores, 63 of which were pharmacia
owned. The Bihics Csmmirmes of vhe
Faculty of Medicine st 'rince of Songkla
University approved the study promcd.

Srwaly Dhesign, The stinly was a ran-
donized comralled inrervetion oon-
ducted over 5 months and inchuding pre-
i postiniervention mees wement of
knowledge of and practice in dispeniing
EC. Secret shopping. also known s the
simulared clienr methad, sends standard-
ezl chienm o gacher dar snid haa proven
o be o valid messere of scoual pracrice.™
.ﬁ.mnl.-lruFF.C Erlu'lrln.'dF-lﬂd d'q:rr:ling
pracnce was carmed our i the mudy
eample in 190 v sssess basie knowledge
wnd 1o plan mrervension comee. ™ The
wrond asesment, inchuding revissd
gucarmns 6 ases EC dispenaing, wa
carried out in G0 drugsmores in lace 2000
immediately before the intervenion,
Three maie and 3 female secret shoppers
age 20 w0 21 yean were randomby (and
ulrernacely) assigned o differens phases
of data collection. All secrer shoppers
were blinded mo the intervention stains
of the amignal drugstors,

Sample. The incervention would he
considered effective if the posinerven-
Mt mican sooce was ot e | 5% hi:l;hgr
ifn the inervention groug than in the
conrrol group, To detect such a differ-
ence s significant (ar 0= 05 with a
power of BIF%G) required @ sampls of 23
drugstares for each group. However, to
increase the power, we used 50 Iil'l.‘l-l:l:ll:‘El-
in each group. This sample sioe would
abso be adequare w detecy postinierven-
won differences in dispensing behaviors




Table 1. Weighting of Emergeacy Cantraception (EC) Knowledge and Practice
Variables Mesmered Among Drugstore Personnel in Thailand

Variabls
Hisoory mking
Caoitus history
Cyele hisvory
History of BC use
Pregnancy
EC advice
Dasing
Side effecs
Evaluation of eifectivomnes
Enowledge of EC
Time limir for starting EC
EL indication

Effecriveness of EL compared to regular ol consracepeives

EC mechamizm of action

Adverse effect of consistent ue of BC
Whether EC can be used a8 regular oral contracoption

Score

Weighting

13

L

LR RS e R ]

of 35% o 40%:; for insmance, 45% aml
10% ar 58% and 209 in intervention
and conrmol groups. respecrively.
-nulmnfd.lurmmwum
as the sampling frame. EC prcrice at
shown s be generally berer dan thas
l:mnphmm:-mnwd drugsores™ so

then randomly allocared ineo the inner-

vention of the coneml grosp.

Twterpewntion. The intervention was
desigred 1o increse knowledge of EC
andd improve dispemsing shills. The ineee-
vention cossisied of 0 lecoupe glown EC
sl good dispensing, pracice and a
engaged the provider, the shopper, and
rthe ohserver in vasiows case midies, Al
marerial wsed in the rraining course wai
approwved by & dinical pharmscio and 2
gynecologsr.

“The evwners and staff of each drugssnre

in the intervention group weore invited
to the intervention cowrse, with the
suggestion that ar leass 2 people from
each drugseare attend. The intervention
was conducied us a daylong courne on &
Sunday oo ncresse snendancs and was
repeated on another Sunday m accom-
medate thse who could not aend the
firer day, The average miamber of aained
drugsrore pessonnd per drugsare was 1.2,

Each intervenmion dragsore was visined
berween phases of pomintervenzion dara
collecrion for a discussion of BC o remn
force performance. Al conrrol dragstares
were given the written material afer the
finial dsta collecrion.

Varrtabdes. The variabbs mensured
proper dispensing of EC: cobtus history,
ELC hiwory, snd conmmamdicasson. D
on ithe type and amound ol EC dispenss|
aiid sbvicr proveded on desmg, common
sl effoces, and how o cvalitne effoe
riveness were oollecred, The providen'
knowledge of EC (whether it can be
wsed us @ regudsr conraceprive methed,
indications for use, elfectivensss, actions,
theme Hamit, amd adverss effecrs sssncianed
with consistent wse) was alsn meassred,
Al g meesssred were recorded in the
obsrvarion chocklisnm, which we oreated,
tested, modified, apd wsed in 2l seoree
ﬂq:pl'rlg.

The scemario used in secrer shapping
wal acdapred from a sttusstion commonky
found among mew EC seelers: A onllege

Tahble 1. Miﬁwh.ﬂ.hm:ﬂm&hm*

Charsaeristic lntervention  Camtrol Intervention  Control Intervention  Canerol
Sexn
Male » 3 L1 M b M
Female M 24 G 20 32 .
Age, n
<4 3 9 E) 30 A3 Ha
240 5 3 33 3 n 34
Eduasian leved, n
Lerwer secondary or ke & L | 4 2 4 F |
Upper secondary bur po
bachelor's degree i Fh ] 23 31 20 E1
Bachelor's degroe or higher 28 9 13 F 36 7
Pharmacest, n
Yes i iy Fi | 43 19 1%
MNe L. 35 ¥ En) 41 35
Trained personnel, n (%) . 42 (7oj 41 (68)

*Thimy drugmoms were mach shopped by | male snad | femmale secrer shopeser o 8 soul off 60 shopping mciden.

e



Tahle 3. Emergency Cantraception (EC) Knowledge Scores by Growp and Time of Data Collection
Knowledge Scores, mean + srandard deviation

I Mamth 3 Muonrhs

Knowledge Tiem, Preintervention Postintervention Pastintervention
possible mazimum somre Intervention Conerol I neervention Control Incervenming Control
Time limit for sraring EC, 5 13209 l.asX | 425177 | 4x20 4. 821,00 2 329
EC indicarion, 5 30:1.7 1l Var ] 03 3317 41204 40514
EC showld nor be used =

regular contracepeion, § 3,309 F.4z0.H 37l A f.rel 3.921.0 i I K1
EC effertiveness, 5 3Ex2, 1 4.4z l.6 Sl A By 5,040.0 4. 8e0.9
Mechanism of acrion, 5 4361 8 4.6s1.7 ARe1 3 47813 5, E1ed0, 00 4.940.5
Advere elfvces IFEC

comssrently vsed, § 2517 2700 0.R+1.4 Mgl 3 3.2el.6 37414
Total kowwledye, 30 18.244.1 9.5 4.0 AR PR Y o IR, 524.5 A (TR | 33 7s4 4

* M- Wiy U b e uud wnciost the astisical sigmificancs sl diflenose havam ihe

-Tnﬂlml wiwid wanniinil e, sl aloe slillosios, wer

il {jLHEH |
student experienced unprovecied midepde seller, and s mruh—hﬂ:.! eillectal, Caeguarical vnmiahles were ahalaned
ivrctirse 24 lnars earber Whar cin e varinbles mesaral wiore ey tor reveal the frogquenicies. berween the 2
dragsrane persannd do o provent an taking, chsponsimg B4 achaising cusmonsers prorip. Varlhs were reosided 2 0 lor
wimnine pregnancyd abwnst 10, el specific knowhegpe of BL inewrrest kel or prvece anad |
The snrer-rarer refinhiliny was asscsand Diaen Anadysis. {vr anadysim was base] b comrecs konvevled e e praceice, and
amang § full-ime pharmacior drugoores. on the soaregy siggessed by Assemann ! this vabue was then mubviplicd by the
Al rasters rased o 5 seleoed dragaores, and Moher.™ Tests for sgnificance weighting (Tabbe 1) to foren dhe soomes.
The knter-mrer kappa in ech domain (Manm-Whirmey U rest amd Pearson ) Weeighting was hased on the relative

ranged from 031 m 1.
The muain iwbopomden variables—
presmeent group, demagraphic dors of

were prerformed for comparisons heoween
itervennon zod conrol groups a0 montdes
§oamd 3

impusreanee of cach wrable m B
praciice, wivich war determined by the
research remm. For example, vme of

Table 4. Numbers of Drugstore Personnel Whe Took Histories, Dispensed Emergency Contraception (EC),
amd Gave Correct Advice, by Group and Time of Data Collection”

1 Month 3 Moniha
Prefntervention Pastinterventinn Paostintervention
Variable Intervention Conoral Intervenrion Conrral Interveniion Coatrnl
Humory puken
BC ever iesed P | 5 F i I
Cpode 6 9 |9 g 4 I
Corinias |sistiny kL ! LE] v L] i
Caoitin. frespusibcy L] i 2 i} i
Pregrancy L " 0 th fl 1
Divug digpensed
Levonorgestrl kX i 4 rn S 6}
H.H'Hlﬂ!f romdaned Fﬂl} i 9 fi 4 i 2
Mifepratom i [ ] (1 u o
Cewrect adwice
Dhosing
Levanorgestrel ) 12 145 ] 4 i
High-dose arml conmaceprives 4 i 4 4 ;]
Side effecn® 34 LR A6 M 4 41
Client evaluation of effeoiveness® 44 b2 | (111 H £

"Thimy disgaiiine weie cach shappel by | sele and | femule seover shopper i @ paal of G dapyeey, oo

"D ¥illerence beveen grougs wes manmiclly sigasficanc pBal g

hierenor bereen groups was mnimially sgesficns paol {f')

Yiahvior sho side e sd evaluasmg FO eifleciemess wan colleord whevdes L wan dupenass or s, amil only cormees adeior was cons),
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coinus had the highest weighting (5)
varialiles becase

smang hiseory-taking

ot devermined whether EC could be wsed
ar not, and cyche hisory was weighoed
lﬂ“liﬂ:md_mwu;hu:d higher
than thar on xde effects or svaloamon of
EC effecrivencs. The weighting scheme
was developed and discussed smong the
_rﬂiﬂm:ﬂﬂ'ﬂnpntpmﬂhﬂw
Ry,

Rl
Charscteristics of dragsore persanned
ure ghown in Table 2, There were 15

muiely ane-thied of drugsisne saff in sach
Eroup were pharmacians in cach phase of
dam callecrion, The maff in both groups
were similar with respect 1o sew. age, and
educarsoml level, Cicher baseline dars
rmarcly 70 of selles in the intervention
group had heen trained ar postintereen-
viemn dasn colbscnion.

Kusowledpe of moss ivems was moderate
ﬂlﬂ#ﬁnﬂﬂmumhtﬁﬁm
berween rh:l';rml:ul:mrlimrurdln
collecrion (Table 3). Knowledge of the
cirme: D fow EL wse increased remrk-
ably i the incervendion group, bur mo
in hmlwﬁmmm’dw
in Mﬁdmcﬁmhn—:
of conaistent isc was found ag | imoneh
after intervention in both growps.

Table 4 shwws thar hisory raking was
imcomplere in mast cases in all groups a
all times. LNG was increasingly dispensed
throighout the course of ohservarion in
the inpervernsion group, bue mst i the
conirol group, o was advice on the dosc
of LMNG. Advice abour BC side effecs
wis given approximately half the time ae
baseline s hasth proups, but incremsed
#‘dhﬂh-mﬂwmwnremm group ai
manth | postintervention and in the
conorol group at month 3 postinterven-
rinn. Advice shoan evahsating effecrive-
ness was quine pood (B0 oo 90%s) o
basgting in hooh groups and imperoved
"‘}Iﬂ"r in the intervention group, bur
o sagrificanidy.

Discumsion

The inmervention group improved signifi-
cantly in dispensing and advising shoux
EC afoer training. The knovwiedge thar

EC should be inittared weithin 72 hours
wher unprocred sewial intercourse was
poor at basshine in boch groups, but
much improved by the ineervention.
Hisvory-taking practice, especially

was e improved by the eraiing.

Adthough LNG, the besr cumem
choice for EC,** has been available in the
study arca and in many other developing
coaniries - for mane than o decade,
availabifiny does nor determine use. We
Frowenad thar only sightly more than hali
of both groups dispensed LNG before
et interverion, bt that b incressed m
thee imiervention group.

We found vhap kmowledige af the rime
|mtfurrt|Jm13ECln:|ufF1 dasing
was isufhicient ar bassline, shich mighy
lrlnfmh:l:d"mi.rlilg.'" In 1497,
the Thal Food and Dy Administrazion
imsrrucred phammacias thay LNG o be
starred wirhin | hour afer unproteced
sexual intercourse,® which conmadicns
the findings of 3 multoenter soudy mip.
ported by the Warld Health Organiza-
non,”” Misindorstandings of negative
healrh effecs finferility, cancer of wors
or cervix) among dug sellers might lesd
v anidhoruise of B2 Dirugsmore personnel's
knowledge thar LNG can be dispensed
up v 24 homrs afier unproeecred iner-
onuirse was much improved by the maining,
bt wame sl faihed vo dispeme .

History mking was the onby domain
not improved by the mraining, which
veas commistendt with previnus sudies con-
dduscied amoog dragstone peronned m
Thailamd. "™ EC is a very scinitive msuc
in Thailaned, snd drugseare personid
sually dispense it withour asking any
ipucstions alswi seaual inreromarse ™

Pracice guidelines for disponsing EC
should be developed. B
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THAMSACTIONS OF THE ROYAL SOCIETY OF TROPICAL METHCINE AND HYGIENE (3003 %, 491 - 499

Are health personnel the best choice for directly observed treatment in
southern Thailand? A comparison of treatment outcomes among different types

of obsearvars

' Zowal Twbermadosir Cenore 12, dw.ﬂil'luq

Prtchawan Pungrassaml' and Virssakdi Chongsuvivatwong'
Yala, Thailand; * Epidenviology Usit, Faculty of Medicine, Prince of Songhla Umiversity, Songhhla, Thatand

Abstract
A prospective study wes conducted in 24 detrcts in soothern Thailand in 1999 with directly observed
freatment, shom-course srrategy (DOTS) implemented to determine treatement outcomes in relatdon to

:h:pnm:iu] obaerver among 455 enrolled patients with tuberculosis. Heslth personnel (HP}
seli-administration

members (CM), family

COTImuIy
[5A) were imitally oy be DT

i ]
observers in 43%, 5%, HHME‘;JHI analysed patients, respectively. ln practice, 56% of the 379

pldmﬂwtrhullgnﬂnhnrmchmdﬂlmnhmm The

observer was the &

observer among 1 7% of patients assigned o HP, 57% mw CM, 75% to FM, and 34% 1o 5A, vely.
different

“There were no

wcant differences in treatment success betwesn

rypes of main observers.

Adivared odds ratios (95% confidence nterval) of treatment non-suecess were 141 {0-3-4-7), 0-7 (02—

3-3), and 05 (02-1-1) far HP, CM, and FM, over 5A
-l:hlm:!mnmnlmdu:mpuunumllmblmfuﬂm“mmmnhmﬂmp

respectively. HF may not be the best
romiging chotee (CM).

Keywordsr nobesculowit, control; directly obseried treatment, Thoiand

Introduction

Thailand |8 among the 22 countnes with B0% of the
eatimated cases of tubercubosis (TH) in the warld
(WHO, 2000} and the 10 coumries with the higheu
rrwlfnr.f of primary multidrug resistance (XHOY
UHTLD, 1987, The WHO reviewed Thailand's Na-

gl TB Programme (TP} in 1995 and found low
mﬂ:ﬂm (17-6B%) (THAlLAND MINISTRY OF PUB-
bic HEauTh & WHO, 1905), The NTP adopted the
strategy of directly observed treammeny, short-course
(DAOTS), i 1996 with the dm of covering all EIO
districes in the country by the year 2001 (PAYANANDA-
PA er al,, 1959,

Dmhrnhenrrdntmmn{ﬂﬂﬂ one element of
DOTS, has been recommended for the improvement
of patient adherence to TB treatment (US DEPART-
MENT OF HEALTH ANMD HuUMaM SBRVICES, 1904;
diigesin, s’ cEspocies (HF) e, Comsan

[ i andior  comamuniny
members (CM) o DOT obeervers and the US Centers
for Disesse Conirol thar fEmily members
(FM) may not be serict due to emotional ties
{US DEFARTMENT OF HEALTH AND HUMAN SER.
VICES, |954; WHO, 1908). All 3 oypes of observer are
wsed in Thailand, namkonal guidelinés recommend that
the preferred chadce in descending order i HP (smff
members of TH clinics; hospital wards and health
centreal, ©M (village healih volunieers, communicy
feaders, and friends), and FM (close and distani rels-
tives) (MoarsTRY oF Pusiic HEALTH, 1908), but the
majority are FM (AFRKSLIP e al, 1999 KAMOLREATA-
HAKUL & al, 1999}, We, noticed, however, that DOT
nhmutmpmm:mnuuhmfhclmuthm
noted in patient records, and often changed over tme,
Accordingly, reporis based on the records may oot
sccurately represent the contmibution of observer rvpe
10 INEREbENL DTS

We conducted this with 2 objectives: to de-
scribe the pattern of transition from essigned o practi-
cal observer; and 10 determing WesTtmenT GUICHMES in
relamion to practical obeerver

Methods
mm.pnéﬁldu:;mmdliudﬂhmpmphln
24 districts in southern Thailand, Using TB Registers

Tuberculoals Centre 12, Vil 95000, Thai-
tm&l‘buﬂ'l'ﬂ'ﬂ 213333, b TA T10 73T,

;l EETEdlIﬂﬂ-EInm-ﬂmcmm:.lrmﬂnl] izal,
general hospirals 17 ), We
identified and followed-up all 45% pa hm neEw,

itive, pulmonary TH sccording to WHO ori-
teria EEII-.IU 1998) who started creatment bepween |
Februpry and M) Seprember {090

Treaniwigmi
As recommended by WHO (1998) the standord daily
drug regimen combined & ch:ld;l:m:nfi

mrummdﬁmﬂdmmmmnﬂm
butol) and & 4-month contimoation phase of 2 drugs
(isonied and rifsmpicin). A thrice-weekly reatment
was used on 21 panents ar the zanal TH centre, If &

smsear was gtill positive for achd-f
¥ ot the end of the second month, the initsl
ireatment was for one or 2 monthe, For
could not wleraie the smndard reatment

of . & 1B-month regimen
and pyrazinamide.

Tentind armpumeenr of DOT obsgrver w1, the obrerver in
Practics

Assigned DOT observers were chosen by TB clinic
ﬂﬁnuﬁfﬁrﬂdﬂﬂm[ﬂp‘m,ﬂn
PErson W Icuulzr patient during drug
intake, defined as ‘practical ohserver’, may not be the
same as the assigned obwerver, and the practical obser-

D collection ond pranegemeny
The patient records and registers relevant to TB were
In sddition, the patents andlor lhl:n'-uhlr.[\-

thai month
wai used in the analyees.

analyses, We defined the “makn
of Wuﬂtmmmﬂh
maore than 60% of the patient’s treatment
period. A patient was defined a8 having @ ‘mixed
of observer® if no type of observer obwerved miore




Lt PETCHATAN FURGRASEARMI AND VIRASARDI CHONGEUVIVATWORNG

M%ﬂnmﬂ;ﬂwmmmd Accordingly, the
were made among 5 mam fypes
of practical observer; HP, Ehi.FM-.M[I’IIﬂ';llﬂb-
server (or self-pdminisranion, SA), and mixed observer.

Chiteoane vanable: rearmeant mtcomes
The wl_'[ﬂ' (1997} defindtons of mestment putcomes
were applied at the end of each month untl the end af
treatment. Accordingly, we classified IrEsIment oui-
COomEes into & mutually EI'EI'::.IH (= ies: (i} ‘cure’
spurum ar treatmendt), [k
‘completed treatment’ (no AFB mm:nth:mdu}!l'
ereatment), (i) “failure’
after the fifth month), {}i]dnth[:h:dnflnrmﬂ
d the treatment), (v} “defauli” {treament interrup-
than at least 2 consecurive 3, mod (wi) ‘ans-
ferred out” (cha rreatment place with unknown
sputum result), and completed restment was
combined as ‘treatment success",

ing cosformdar
We divided covarates that might be sssociated with
treatmernit outcome into 3 groups: (i} demographic and
soco-goonomic  charsctersstics  (gender, age, ethnic
p, marial satos, édocation, understanding Thad
mhtm? feasibility o I:-e free from work'
I o uﬂcpnid:lm in
nv:lﬂu..} (i) health services l,'TB clinic, N
e of fixed-dose combination, and DOT m,‘l.
end (iif) disesse condition (e ; of disense, drug
regisiance, adverse doug eflfeces, JAIDS mnd other
m—mmbdh:lm':nndmum m-l:luﬂm; heart disease,
leohole liver cimhosi
E eonEumption, is,
md imprisonment), Univariate analyses
performed weing cross-tabulation and Peasson’s
tul..ﬂ'nl covariates with ar beast a marginal essocia-
outeame (P <02 were selected w be
umﬂiﬂﬂnﬂddmdnm'hﬁdinlhtfdlnnhgpﬂv

wﬁn’hﬁmﬂ regression models of increasing num
htnnrmudmumnw]mdmdﬂmm:gtm—
clatiori between the exposure and the outcome: (§)
without covariates, (i) with inclusion of the first group
of coveriates, (1) with inclusion of the first and second
Wﬂﬁmmﬂdﬂlm&h&mdm!
COVITINTES cuch ste incorpora
E:I:Fl'lﬂll group of covarintes, mf]‘y COVATIRIES
the following eritecin were retnined: (§)
cant seetcintion with the ouwrcome Eesi,
P < 0-05) or (i) heving ssociztion with ouicme
(P = 01) beading 1o a change of more than 15%
of odds (O for any main observers in the
m:ld:h:fn-muwd Thee resulis were presented as
FEAMEnT OOn-FUCoess over tn:lhnl:ntmn:m.wl.dl
“'ﬂmnﬂd:lmm-llﬁliﬁﬂﬂ The Hkelhood razio
test was waed o dewermine the sigmbcance of the
Wﬂuwmﬁummhm:mm
« 1994, The Hosmer- gratisrie
was used. to check the fit of the logistc regression
models (HOSMER & [LEMBESHOW, 2000), A P valee of
Eumnur&:um-%mm
Sinis scarkial doware, verning & (Stsony, Collose
Suion, TX, USA).

Results
Exchuded vs. corabysed sy
Of the 455 enmo paticnts, 44 were excluded
because the interviewer was unabbe 1o establish contacy
with them or their DOT observers. Compared with the
ﬂ'-:ml:lu:l-:dplnm

Table 1. Charascteristics of analysed TH patients

MNumber (%)
Parent charsctermtcy (n =411}
Gender
Male 308 (74-9)
Age (years)
= 30 L0 {23:6)
il-59 216 [52-6
< = 60 o0 (21-9
Muslm 242 (58-9)
Budidhis 169 (41-1)
Initial acid-fast bacilli
+ 122 (29-T)
++ 120 (20-2)
++ 160 (41-1)
Iuﬁ-] drug resisiance
o B (20-7)
Resistant, net MDRE 17 (41}
MDER 2 [0-5)
Mo pested 307 (747
HIVIAITYS
Yes 47T 010-4)
Trestment place
i e SRR (4148
Zonul TH centre 6136
177 (431}
Commundly member 21 {5-1)
Famuly member 181 {44-0)
Mi» masigned ohaerver 32 (7-8)
MDE, multidneg resisimn:,
veats of age (Wean = 44-1, S0 = 174), Of the 323

plﬂmnlfﬂlnmhbhdmmmt,?ﬁ“umdh

than the official mﬂ]dﬂh“l‘lﬂ'hﬂ!!lhﬂrlm

(USE 3-3-9). The pl:ﬂ' afl multidrog resistance

{resisrance o ot beast isoniezid end

104 who were examined at the zonal TB centre where
%

E
-
R

. Of the 379 patients wsigned

nmﬂmmth: I77 patients s
changed observer, E-l--:nl;hed: luplﬂ:llr..
The number of r
h:t'lr::nﬂlndilmndun i) 'I:]l'zg‘
tresmment, B4% were to & less preferred umml{*—
€0 to the national guidelines.

A%, Ty and 56% of the 411 pavenes
hldHFGH.tndFMulhmmm TeSpeCs
:|mli.dmru.l 24% moatly ook medicine alone and

mived rypes of oleerver. Of the |77 patients
uﬁyru:lml{l‘,ml]rl'i'ﬁml,hﬂ]{?ulhtl:
those assigned | «\'.‘.MFM.,.t.ndSﬁ S
ol [15] were 57%, 75%,
and 34%, respectively (Tabiz 20,

Table 3 <

shows the dismbubon of patkenis by pract-
<ol observer and orestment outcome from the start of
and ar the end of sach month, The propor-
observers decreased




IHFT DBSERVERS AND TH THEATMENT OUTCOMES

Table 1. Comparison between the type of initially sssigned observer and
the madn type of practical observers
Main tvpe of prractical observer®

Assigned observer HP CM |(FM SA Mised Toul
Health (HP) 30 14 75 39 14 177

member [CM) ] 12 2 7 0 21
Family member (FM, ] 113 41 2 181
Self-sdministration (SA) 0 2 1% 11 a 32
Toial 3 2% b3 ] 98 Z1 411

*[hserver who peresdly sheereed = 8lr% of s petlent's rentment period.

Table 3. Distribution by

practical cheserver and trestment outcome during

the coarse of trestment
Month* a I 2 3, 4 3% & T ®”R W
OFbserver type
Health personnel %4 74 32 M| 2% 2 3 0 0 0
Commumniry member 3 3 32 12 W m & 2 1 I
Family member 210 219 223 217 210 203 ¥ 16 4 2
Self-administraion 6 V8 B! AR 97 O97T &6 5 4 2
Seill on reatment 411 402 30] 375 66 3%Y &1 23 O 8
Treatment tasleomne
Ciire (1} 0 o 0| o b 258 29 303 306
Completed rreamment 0 ] 0O o 0 © 32 3 3IT 38
Failure 0 1] o o 2 4 4 5 5 5
Dieath 0 4 12 321|233 31 33 34 M M
Dhefaals o 5 & 1% 18 23 I3 3% I3 13
End of treatment v} B 20 3| 45 S5E 350 188 407 406

‘Month O, practicsl obeerver i the sart of trestmens. Monthe | -9, practical observer and
irantment outcome a1 the end of that monch, Five patients who were recelving ong-cournse
chemacherapy were 4till on trestment after % moeths.

the 411 panents were cured or had completed trest-
ment,

Tharranarit cutcoms by pracrical observer

The overall meatment success: rte in the smdy area
was B5%, Table 4 shows the outrcomes a1 the end of
sion models were constructed 10 examine the effects of
main observers and verable groups on lack of treats
ment success, and it wer found thar male gender,
dependence in travel, being treated at & genersl or
reghonal hospital, HIV and orher co-marbidity, bur fog
olereer type, were all elgnificantly seociaed with fack
of treaument sweeess (Toble 7).

Dscussion

Of 370 patients sssigned to an obssrver, 56% chan-
ged their observer, and 84% of observer changes duri
the meatment were to a less preferred category. O
17%, 57%, 75%, and 34% patents azsigned to HP,

CM, FM, and SA, respectively, the main of
mndrﬂnhhnwmd::ﬁpdm.wmd
oo slgnificant differences in the probahility of ireatment
success among different types of main practical obser-

Wer.

The DT has been recommended for all
patients with TB because of the expected difficultes in
predicting whether & patient will adhere 1o trestment
(US DHPARTMENT OF HEALTH axn HUMAM SER.
ﬁ. 15494, 'W'I-H:II,IHI.M]- The mmﬁ{;ﬂhﬂﬂl

Programmes been 1997
FUITWARA e al, 1997) but waa lowed by questions
mﬂ:drm:uﬁn-mdmuﬂ:ummmmnx—
ceid (GALANOWSEY at ol, 1996; BAYER ar al, 1908).
In our setting DOT was not universal as not all patients
were smigned an observer, but it was not § selective
HIFSIEEY 45 in & of selective DOT for some
patients (WEHS, | . ‘The mitin] non-assignment of

iens o DOT in owr study was claimed to be due o

of suitable observers. Though most of these pa-

Table 4. Miin practical observers and treaiment surcomes &t the end of

trearrment
Treatment outcome a1 the end of trestment [n (%))

Maln practical Completed
observer* Ha, Cure reatment  FPaflure Death  Defaolt
Health personnc] il 24 (TT4) 5097 1032y 1{32) 2(&

ity member 29 25 (A6-2) 1 33'! ] 269y 1 {Eﬂ-g
Family member 232 175 {754) 23 (5-@) 3(1-3y 210940) 10(43%)

ini 98 TO(TLA) IOGIMEy 1 (100 B(B-Z) 99D
Mimed 1 | 15(71-4) 2 (9-5) 1] 209-5) 2099
Total 411 e (75-3) 39 (9-5) S(1-2) 34 08-3) 24 (59

*Obmerver who souslly observed > &0% of & patient's tearment period,



Model 4

Model 3

Mioudel 2

OR (95% CI) of resmment non-success”

Model 1

Crude DR of

Table 5. Ddds ratios of treatment aon-success over suceess by maln type of practical observer: crude and adjusted analyses

Inchuded variakble*

FETCHAWAN FUNGREASSAMI AND VIRASAKTH CHOMNOSLINTY AT DR

teenfn had observers later on, more than one-third of
bhmlfhlélan_r fensibd trying o mnpbement
anivermal '

As an inrervention thal reguoires not only patienm
willing 1o e but sleo responsible observers,
Pﬂ'rﬂmuﬂbtnmthrh:pnm:ﬂi . D fd-
ings condfirm that DT sssigrnment or by record

not always guerantes direct observation or even the
presence of the “observers’ l:hmu“ﬁdm intake. The
transition of observer type should be monitored 1o
dewect and avold patlents being without s practical
ohstrver, The 5A groop i our stady, though stanien-
cally not significant, had = higher defwult rete than the
FM, CM, or HP groups end uncured defaulters may be
the source of mu

While HP had a non-significant higher suecess mie
and the lvwesr death rate, i is clear thai the susmm-
ahility of having HF a5 observers is and & consid-
:mht:nu.mhﬂ'ul:jlﬁmu changed v 54 This
may be explained by poor patient scceptability or
provider-patient  relationship (ZWARBHETEIN & al,
190E; DAVIDSON o al, 19909}, and may alio be duwe
simply to poor sccesibiliy. patlents andior their
suppoTers in our study bore all the trunsportation costs
and constrwings as the oureach {FUIMe AR o
al, 1 P97} and the ephanced DIOT with multiple ncen-
gvies and enablers (CHatnx & Karampopaw, 1994)
were rorely used,

As reported in previews studics (CHOWDHURY o al,
1907, WnLkiNson & Davies, 1997, ZwaRENSTEIN o
al., 20043}, CM appeared 0 be the other promimng
choice i terms of patients” convenience, sustinability,
and degirable resmment owcome; however, they were
ke often assigned. The invelvement of this group may
need further explomtion, The majority of observers in
our stedy was FM a8 they were most often indiially
assigned and had the hi sustninability. Howewver,
treatment ouicomes in this group were sverage. Com-
parasble cuicomes between paticne observed by FM
and non-FM have been reported, thoogh without deta
muhh:#ﬁﬁr%:ﬂmmlwxﬁumuﬂg
MAEUL ef al., A apparenily geod outcome

~ohservedd groups in the previod: andomieed con-
mrolled wrinks alen be due to resthctive mclusion
ﬂﬁ?nﬂﬁe effect on the trials [LAST,

Our study may be subject 10 informadon biss. 34
imay be under-repored as patients andior their ‘obser-
vers' considered the interviewens o be health person-
nel, Choices and changes of observer ype during
mmlmmmdmpmhmmm
v [dr:?mp o th Iiun‘hﬂhymli'
sEVETIY O iseaseco-morbidicy, the @

i Iﬁuiun;f:_undhliliq-nl'
fnmily/social suppor, or quality of health services.
Without sdjustment, the tresfment outcomes among
particular uhn'mhﬂ.m may be confounded. For
ulnfk.,u.nl{r;] pathenie would be able m
rravel o the climics'healih centres for HP-DOT,
iind this would be » contributory factor to lower death
ruie3; whereas those who were § of mavelling
alone and had no supponers e became SA and
defaulted, We adjusted for all potentinl confounders
and found some strong prediciors of tresoment success,

£ w,mhm hiealdh servoes,
“l& {AIDE snd odher . Panher re-
search, however, may be needed to dentfy any residual
The wu[ m.tud-uhlmnﬂ and rhe
presence of & poor
outcomes reflects the necessity lor classification
the. death sny. dcfand ’“mnum'ﬂm
[ rEies ]
mﬁuﬂiﬂhuﬂﬂm hﬂ:n—
ged baving observers o SA. y dat

were miming in M coses, more of whom died or

t ssancintion with the ogcame

Bdisdicd 3 4 covariates relubed 1o

mied,

Inidmig resistance in the communiry.

i [t servivimt Mokl 4

in the larger

in the modely if

Y

Masdel 2 + covarlars meli

in-mn-zq:}
0-14-1-88)
76 (0-41-1-43)
0% {0-31-3-48)

&6
51

Slandel ¥

Ji

5888

L g —E e~

(11 RRE

=222

GAER

nees

change of more than 1 5% of OR for chserver

COVAIEES;

‘Gﬂ-wlﬂp;lh]l&hrﬁ:ﬁhmd:lﬁu vest comparing the current with the preceding model

2 008

4-01-15-01
138-4-33)

T78(
2-44 (

YeaTio
CH/GH:
ETCGH-RH

i

HPSA
Model | + demographic and secko=conmomic

mmociation with the suteome (P < 0-1) plus leading fo a

Mudel 2

imchmion: preliminary selection if having oy leam mangins] univarate association with dee satcome (P < 2],

Iuephtal, £ T, onal TH cemre.

varinhle

1]
1]
1]
1
O, ndds rakoy 99% Cl, #5% confidence interval; HP, boalth pemsonnel; CM, oommuanity member; FM. family member; 84, self adminisaranion, CH, eovmmminiy bospaal; OH, gonemal hospim;

Mgin type of practical observer
Gender
in mraved

TB
HIVIAIDS
Crther
=
RH.:Euﬂrl

;M-,-;‘é'f having
E{w|_h



g
X
g
2

IEElmEnD may

arucly was suppomed by the Theiland Besearch Fuod
through the Sensor Reseinch Schotsr Grany for Dv v, ﬂu:g;
suvivarwong and the Roysl CGolden Jubilee PR Projec
atuxdy in pamt of the fire sothor's thesis m fulfill the requare-
in Epidemmology &1 ahe Pnnne af
iland.

Maher, [3, & Sawer, H. [19549)

observaton I:Ifl:l]'h:l’tll.l‘l!lh ErEATITRENE By Wﬂﬂﬂﬂd
famity members in Ymsothom Provincee, Theiland, foremsa-
Fourrral o Tinbercalons and .LH.I.I.[ Tisease, 3, 11—

Bayer, R., 5 %, Oy Desvarieux, M., Heslon, C
w. Y. {1598). Dirvctly mmﬂ
BN IFEECMGR mmlmnn maberculasia in the l.rnmd
Sautes: i univeral iherapy mecessary? American
off Public Hewlth, B8, 1052 - 1058,
Chaulke, C. P, & Kazandjisn, . A.{!I'Hﬂ] Diw:thubu(ﬂtd.
for ereatment of pul
Bnmmlu{ml’u‘n]hl-luhh
ﬁM:hﬂMLWu’hdm HMH#HH
e, 2TH, 943 'H-B
Chawidhury, &, M., Clowdhury, 5., lslam, M. ., Islam, A &
\.r.mllu 1. P. (1997), Controd of wbercuboss by commun-
wrirkers in 350, 168172,

Lanced,
H., wu?'mum 5 I & WE. {1999).
Dind-lm, R, N e I

Putiemt ur direcdy observed
for naberculoais in Hﬂ-' Yok Ciy. . Amaencos
Prabitic Hlealok, 89, 1567-1570.
b dqur_r 1'? t‘l’mﬁwmwmﬁﬁm
in Mew
l;l;li'll.. lrrl'l.nll:,"3 and challenges. Clsles i Cheer Modioma, 18,
Crmlanemwsley, E_.Hl'pnln.umll'_,"'ninrb.ﬂ_.fll'nﬂr ﬁ
McDonsld, R, I, Manguers, B, T. & Reichman, L
¥ obscrved therapy

e . dlq:.nlmq,_ .

a model, Im:

., Fisher, M. I..I;!#;w i M
W, & Silverman, B. W, {cditon), iuded:dm Mew York:
Jobn Wiley & Samt, pp. 143202,

Kamolramansiosd, P, Sswert, H., Lermmahars, 5., Kaseriaroen,
¥., EHWE..ME, Ma-Sangkh-
ln, 5. & W, (1), Fandomized controlled

B
uimenary Teberalosls in af o
.ﬁ:ugq’w.ﬂﬁsﬁ_uﬂdm‘h $51-557,
soroms Uity i oL G g
ﬁm,n.mm,mnam,n (series

1 Taberculoss Divia
af Commuaicabie Dh-:n-r'l:mund lelhn:r-ul'

Thailend Minisory of Public Health and WHO (1995, The
Bl Hevirer of tlie MNarmemal Tubereulasis Thai-
hni, 18-29 Tune 1985, Genrva World Cirganize-

UE qul.rm:m -ul'l‘lulﬂt-'ld Humnn Secvices {1994}, fin-
o Tuberowhai

Pt Heabn opradiorgar
Hemth S-rm:: Eﬂm for Disesse Conmrod and
Prevention, uhnulﬂuurhhmnmﬁuﬂm,nﬁl—
]lTu.bﬂmhu.Elhm s
W an, 1993}, Snady on the patlems
dnq:-thm-udnr-ﬂyuuﬂmmhn In' Th rhz
amasl Raspiraary

]'.:Iu-#n e .iur.mm Ll'lull dml.r Tirberculonr and
Laung Easteri Novsaber | -4, 1923, Hamphak,
Thailand, Absimers, annga, B, Wechpayoon, C.
I'1.|.|:|.r|d-tulli-.} & Charvonretanaksl, 5, l;#rmm Hanghool- p

Wﬂ 5 B 1997). . Universal
IrGAEmEn sbrtegy for Tubercubosia
18, 155-163.
i 2nad ﬂl.ll;hnqutunu: Warld Hﬂ!thh&m
Jurigrraiiaag,
WHOTENST. 220

tism,
WHO (1998). Tiberculosic Hmﬂmﬁjﬂ Ceemorva: World Healih
{1909, mum:ﬁdlﬂ mn-i-nmﬂ' il
WH-recommanded TH comred firainsy  koonm s
Crenevn: Woeld Health Organization, WHINCDSCPCTR

LRl

WHO (2000), bl pubervumioan comnal.  [FTOD 00,
Geneva: Warld Heshh Osganizacion,

0. 2TS.

WHOIUATLD Giobal on Anti-uberculosss Dirag
Reslsnnce Surveillnnce | -I“Tl[l“'ﬂ Am-euivermuslem
vy Rerivkamor i fhe World, Geneve: World Heslch Crgani-

Wnl'.lmu. D&&uﬂ B (1897 Cup-"n':ﬂt.ﬁ.lhﬂ

THROH, '
increming nsberculomis bunden: e

™ f.'ﬁﬂ' I-Id.m.u'.

Pt Tiny tmﬂ-:-l.'l.inmnj H ".I'l.ln-duh..ﬂ-..l.nmhml C
warengiein, M H J 2

Recerved 27 March 2001 ; revsed 10 March 2002, accepted
for pubifearion 1| Manch 2002




Wnidrmotonal Joaena for Qlelity 1 Heaith Coee 3000 Wolsma 14, Member & pe. 503508

Prophylactic antibiotic prescription for
cesarean section

TIPPAWAN LIABSUETRAKUL', PISAKE LUMBIGANON? AND VIRASAKDI CHOMGSUNIVATWONG?

"Deparment of Obsterrics and Gyoecology and 'Epidemiology Unit, Fecubty of Medsane, Prince of Songhls Universiey, Has Yai,
Somgkhls, “Department of Ohssetrica and Gynecology, Faculty of Medicine, Khon Kaen University, Khon Faen, Thadlend

Abstract

Objectives. To sssess the wse of prophylacte anribiotics for cesarean secton, and o identify faomm sssociated with &
doctor’s intraoperative prescrpeion,
Desigr. A hosprtal-based, eroas-sectionad smady,

Study participants. Al 967 medical records of women undengoing cesarean section from January 1998 w0 February 1999 in
a university hospital, Southern Thaslanad,

Main measures. Independent variables consisted of patienr and doctor factors. The outcome varable was whether any

anithinbcs were given inmeopermtively. Moltvanae logisne regresoon wath mndom effecss was wsed oo idenrify faton
aseciated with the doctor's prescripsan.

Results. Prophylactc anabiotics were prescribed m B2% of all patients. One hundred and eighty-cight pasenzs (21%)
received antihiotics postoperatively, OF the patients receiving munp:ﬂuvt entibdotice afver cord clamping, 3% received
only a single dose and 53% received un additional postoperative prescription. The most commonly used anibiotc was
ampicillin. Intrsoperative prescripion was significandy associared with longer duration of ruptured membranes, highes
number of vaginal examinatans and doctors’ sge. Doctors aged 30-39 years had three and seven dmes the likelibood of
prescribing intraoperstive antibiotics comymired with their younger and older colleagues, respectvely.

Conclusions, Adminsimton of single-cose preseripions was sill an uncommeon practice, Prophylncs was given more

commanly to patients with well known risks for infection, and was grven by docrors aged 30-39 years

Kaywords: antbiotic prescription, cesarean section, prophylactic andbioccs

A sysematic review in the Cochnine Library concluded
that anthiotic prophylaxis in all cases of cesarean section
significantly reduced the incidence of puerperal infecton [1].
Thuafdmg:hunummnm:hﬁ:rmtﬁmnd:rgmﬂll
surgeries.  because of the fows, The inmoperative ad-
minkstration of a8 drug shordy after cord clamping is con-
sidered to be a3 effective as administening the drug
preoperatively. The recommended duration of preseribed
antibiotics in many trials has been rechuced from 2 5 days
3 days, then to 24 hoars, then o three doses and finally to
2 single dose [2-4]. A seeond review of the Cochrane Library
concluded that 3 single dose of ampicillin or first-generaton
cephalosporing has similar efficacy in reducing puerperal
infection. In addition, the benefits are not different from

Despite such well established evidence, there have been

very few smadies on how docrors pressnbe  anribiogic
prophyloos o peocnts who have had cosarsan secoon (58],
e BUTVEY siudy |n1.'=l'?:tu:| the Fu.dehus For [ﬂhﬂ.l'
sedecion and drug regimens moan obitermc ani in
Dienmark [5]. Another study evakaated the change of anribiotic
prophylaxis in cesaresn secoon through an educational pro-
gram [6]. Meither study foowssed on the actual practice or
predictor gnalysis for pmphylactic antibsotic prescrprion.
Docomented guidelines reguoding antbsotic prophylaks for
cesarean secton have never been established i our de-
partment. Therefore, this snady aimed 0 sssess. prophylactic
mn'hmu:fnunplmmmrrprd tr usage, ome of ad-
miinistraton, wpe of snobiotics, and nuember of doses, and
o identify factors associated with inteoperstive antibiotic

EP
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Mathods

This arudy was undertaken in & university hospital in Bouthern
Thailand. Semting a confidenee interval (C) of 95%; the
estimated prevalence of single-dose sntibiote prophviexis in
cesarcan socton from a pilor snudy of 107% and an accepable
error of Z¥%, at least 865 panents undergoing cetarean section
were required to estimate the of singe-dose
antibionic  prescription. Therefore, all medical records of
paments who underaent cessrean sectioms from Jamaary 1998
to Februany 1999 were reviewed retrospectively, Patienes with
a history of penicillin alleggy or any evidence of infection
before the cesarean sections were excluded, These were
becsuse the docwor's decision for giving snabiotc prophylaxis
may be constrained by a hisoory of penicillin allenry in some
cases of elecuve cesarean sections, and wormen with evidlenes
of infecton before their cesarcan sections were given anni-
bentic mreatment for specific underbying infecnons.

The pacerns of presphylactc antdbiotic prescripenns were
classified as no andbictcs, intracperanve gnnbiobcs only,
postoperative anthioscs only, snd combined intra- and post-
operative anmlioics Prophylactic antibeotcs are defned as
anribboics. gven o prevent nfectans [T thoerefors, wnmen
hawing puurpr.-m] rl'll:ll'l'!ldh.;l. classificd as the evidence off
febrile modmdity in this smdy were excluded w0 rube our the
therapeutic treatment. Puerperal morbidiny was defined =
tempersture = 38%C ocowrming on any two of the firg
10 postparem days, sxchusive of the first 24 hours, aken
by mourh using a standard rechnsque at lesst four omes
iy ) _—

In the analysis for predicion of inraopertive amtibiote
prescripion, the dependent variable was modeled as pre-
scribing (1)/not preseribing () intrsoperarive antibioncs. The
potential predictor vanables consisted of both patient and
doetor variables. Parienr varmbles included ayge, parity, gest-
ational age af delvery, body masa index (BMI), nope of service
{non-private versus private), duranon of bor, durstion of
ruptured membranes, number of vaginal exsmananons, and
infication for cosarcsn secuon {elective versus non-elective).
Elective cesaresn section was defined a8 cetarean sections
performed before the presence of labor and/or rupeoured
membranss. Doctor variables oomprised gender, sge, and
vears after residency waining. The doctoss who performed
1he cesarean secrions were ather rendents or fEoulty memben
who decided on the uie of prophylactic antbintc prescripson.

The sssociation berecen the independent and dependent
x—niﬂumcul:mrdh_vuniﬂrhu snalysis using chi-square
text. Multivarise logistic regressisn with. rmndom effeces was
:mplug,rad for idenufication of factors associaed with the
doctor’s imreoperative  preseription because the observed
patients were nested in an individusl docton; therefore, models
with randosm effects were wken bwo account. All patient and
desctoe variabbes were migally included in the full mulriple
logistic regression model. The exploratory significant variables
were defined by the likelihood-ratio west with a probabilicy
value of 02, The sgnificant variables for intraoperstive
prophyisctic prescriprion were concluded in the final moded
with a Poyvalue of 0,05, Missing dats in this study were handled

Ehnmi.wﬁc- w (%)
Age' (years)
<25 108 (12.3)
25-29 253 (2900
034 15 (AT
=35 211 (24.0)
Annenaral care’
Mo 9 (1.0
Yes 870 (99.0)
Gesmtiona age’ (years)
<34 17 (LN
M3 47 (5.4
=23 BI5 (2T
Aost commuon indications for cosarean
AnEHon
Previcms cesanean section A28 (378
Cephalopehae dispropettion 249 (28.3)
Ferl distress V2 {118
Hreech presentamon 6 [7.6)
Placents previs BAn
Premanee ruptured membrancs with i I:lm
failed inductin
Pregnancy. induced hyperension 12 (L5
Twine pregnancy 11 (1.2
Faled Induction o (1L
Transverse lic 6 (0

"hican 4 stwdind deviemon S0, 0T & 5.3 e
“Mean of numlser of el cere 4 S0, 9.2 4 32
"Menn + 503, 384 + 1.7 wecks

25 oe strwium of the vardable for analvsis. Any significant
variables with missing data were tested for a significance of
steatum of kioan data,

There were 967 cesarcan deliverics in this period, and 923
patienes were eligible according o the inchuston and eschision
crirenia, Fory-four patents were excluded, 21 for & history
of penicillin allengy, 13 fur amibiorc we within the previous
7 duys, four For fever (>37.8%°C), one for chorosmnionits
{fever, uterine tenderness, maernal and feral tschyeardiag,
and five for combined fever and antihiotic use within the
previous 7 days. Medicsl records were svailable for 879 (95%)
patients. Table 1 shows patient characteristics. The obsterric

e
Eleven of 12 patents with peststional dimberes (92%%)

recerved one o four doses of prophylactic antibiotics. One
hundred and fifty-eight patients (18%) did not receive any




untibiotics, Among patients who received prophylactic and-
bicdics, 188 patents (21%) received only postoperstive anti-
hiotics while 532 padents (61%) received intnoperative
antibiotics after cord clamping (8% foe single dose only and
§3% for additionsl posoperative prophylacic andbiodes).
WNinety-four percent of patents who were prescribed intra-
venms postoperative antibiotcs received them within the first
postoperative day, After encluding the cases with puerperal
morbidity, subsequent oral antdhioties were el prescribed in
55% of papents. The most common iNITAOpErATYE Pro-
phylactic antbiotic was 2 grams of ampicillin (99.2%).

Thirty-one doctors who managed the eligible patients
ponskted of 15 residents and 16 fcudty members. All docors
Ffu:ﬁh:dpmph}-{pmcmbhuumuku:mmpam
undergoing cesarean section. The predicior and outcome

mlh.mmm'ﬁ.hhl-ilfﬂ’i Prq‘ll'qﬁnl.‘l‘lrl.lﬂ-
operutive antibiotc prescrprion was more common in aul-
liparous patients, in patents with 1 high body mass |ndex
(BMD), bonger duntion of labor or ruprured membranes,
and higher number of vagnal examinations, and in those
undenming emenrency cesarean section. Senins doctons pre-
scribed prophviecic antibionics less frequendy than younge:
e, Tien of the patents had missing data on WM
becavse of no record of heght or weight on the day of
sargecy.

Table 4 demonstrates the procedures for developing the
logistic model with random effects using probability values
of the Bkelibood-ratio test, In the full model enalysie, missing
data on BMI {10%%) in this sty sene handled a5 one soranem
of the varable ‘The dats showed that knowm values of BMI
were not sipnificant predictors, but missing values of BMI
wese independently associated with an ncressed probability
of intrsoperative antibiotic prescripuon |sdjusted odds-rno
(OR) 1.8, 95% CI 1.1-304. In-depth exploraton of missing
BMI cats indicated that the patients i this group were
mot related 1o other independent facrors for intreoperative
prescription, but were more likely m be privare patients
and to be patents of one docwor who often prescribed

ive antibiotics, When that doctor was excluded
Emmﬂ:»:mad:t,thunm.:nfBMIn'knﬂmmmngm
no longer & significant prediceo.

In the final model of mukiple bogistc regression analyss,
the factors significamly associsted with the preseription of
introperative antibéotic prophylaxis were duration of rap-
tured membrancs, number of vayinal examinations, and age
of doctor (Table 5). The presence of mptured membranes
wat a highly significant factor associated with intrausperstive
prophylactic antibiote preseripion, There was no signifcant
random-effects variance among doctom for prescribing intra-
operative prophylactc antbeotics (7= (L09.

Among 671 patients who did not develop febrile morbidity
ar ather postoperative infections, 429 patients {64%) received
ane o three doses of petioperstive sntbiotics, snd 242
patierus (36%) received more than three doses and,/or oml
was g significant predictor for giving less or more than thres
deoses of peropersiive antibioties. Doctors who complesed
their residency training >5 years ago gave more than three

Antibictic use N cerarEarE

Table 2 Patient variables and ouwcome vanable

Patient vasiables Inmaopermmee snobiots
prescription
Mo, # (%) Yes, o B)

e e B fr = 34G). (o= 350
Pariry'

Mulliparity 112 (25.6) 325 (T4.4)

Multipariey 234 (529) 208 (47.1)
Geswoonal age (weeks)

<37 30 (465 54 (530

=N 6 (B8 499 (61.2)
Body mass mdex’

<24 64 (45.7) A (543)

2529 16T (374 280 (B4

230 75 (09,5 115 (60.5)

Unknown 40 09.2) 62 (60.8)
Trpe uf service

Mon-privase 133 (39.5) 204 (60.5)

Privase | 213 (39.3) 329 (60.T)
Dwrarion off labor (hosurs)!

0 202 {56.1) 156 (43.9)

|6 58 (30.7) 131 {69.3)

7-12 60 (29.4) 144 (70.6)

=12 26 (20.6) 100 (79.4)
Durston of rupured membranes
{hours)'

¥ I73 (5R1) 241 (409

1-6 43 (2157 153 (TR1)

T-12 17 (147 99 (B53)

»12 15 (4.5 40 (75.5)
Number of vaginal exsminations’

0 210 (36.4) 162 (43.6)

1-5 126 (29.5) 301 (70.5)

=6 10 {125 0 @S
Indication ol cesarean sectinn’

Elective 194 (56.4) 150 (43.6)

Mon-clective 152 (28.4) 383 (T1L8)

ISignificant | ssociabon between indepemdent and dependent wan-
sbles (7 valise =01,005),

dases of perinperative sntibiotcs (7= (.03 OR 1.8; 95% 1
1.0-3.1), but those who completed their residency training
1-3 vears 3gn gave that regimen less (OR 0.6; 95% C10.2-1.2)
when compared with residents,

Discussion

Prophylacsic antibiotics were prescribed in cases of cesteean
:p:ﬁmnmnm:dthmlwiﬂ!-pmdhriryurzgrm
of mtmoperative ampiciilin The proportion of
patientz receiving & single dose of antibiotcs after cord
clamping s suggested by the sysmematic review was very
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Table 3 Doctor vadables and owtcome varahble

Docmr vanables Intmoperatve aotibioGe
prEscriprion
Mo, m (V) Yes, (%)
(m=G) [a=333)
Age (years)’
<30 156 (3B.H) 246 (61.2)
3039 47{17.7) 218 (BL.3)
=40 143 (67.4) 6% (32.46)
Gender'
Male 232 (3740 395 (63.0)
Fermle 114 (45.2) 138 (54.8)
Years after residency traming'
f 128 (39.0) 200 (610
-4 4 (314) 96 (68.6)
=1 174 (423 237 (37.T)

“Signifecant agsociarion berween independent and dependent van
ahles {* vale <(L05),

lirw, whereas 3 combination of intraopesative 2nd sdditonal
posmperstive prescription was common. Almest sll panens
whe were prescribed postoperstively received inmmavenous
antibioties within the frst postoperstive day, and abeut
half subseguently recetved oral antibdodcs. Prescepron of
antibiotic prophylexis wus influenced by & ‘high ask’ stans
of the patient, but not on & universal hasis as direceed by the
evdence of im efficacy.

Prophylsctic antiblotics were most commonly used for
pamenes wheo had undergone cosarean section; however, there
was & wide vatation m the tme of sdmindstragon, npe of

Table 5 Final model of patient and doctor factors for the
prescription of mtmsoperstive antibiotic prophylasis  from
multiple ingistic regression with mndom effeces

Factos OR 95% 1
Duration of ruptured membranes (hours)
1] i

1-46 29 1.6

T=12 4.1 2082

=12 25 LI-55
pumber of vagmal examanatons

0 =

1-5 1.5 10-24

=1 32 1375
Age of dogror (years)

<3 1 =

-39 30 LT=5.5

=40 .4 0,2-01,9
Random-effects variunce' P=009

CIR, ssdds ramog 93% LI, UEe% pemfidence inperval.
| Poyglue of randomeefiect wananee

antbiote, mumber of doses, and indicanona o proscrrpon,
In this snudy, most patents were prescribed antibiotics for
prophylexis afier coed clamping, but some patents were
prescribed postoperatively. A questionnaire survey from an
ohsteeric clinies in Denmark found that 44% of 3
antihintics were administered after cord clamping and 27%
weee applied before skin incision [5]. Evidence showed
that antibsotcs given after cord clamping did not give less
protection) than thase given before the procedure [9) In
ackdition, early adminstmaton resulted in masking neonatal

Table 4 Mn[mmhmwmﬁﬁm:ﬁu:&rﬂmﬂmmmﬂw@m

of blebilhood-rato e

Varlables P valise af likelihood-moo tesi

i Indtial mode! Intermedeate model’  Final model’
Ape of patient 44 - -
Parity 018 0,08 -
Gestational spe n26 - =
B (02 002 oy -
Twpe af service .46 - —
Dumton of labor .38 - -
Duration of muptured membranves =N <L <
Burnber of vaginal examinations 013 (i ] (ilil]
Indication of cesarcan secnon 0.3 - =
Gender of doctor 077 -
Age of docror 0,02 <k =0
Years after residency raining 0940 - -

*Probabiliey valse for inchmsion in the model 15 0.2 by the kelihood-rao st
"Tesr of the sgnificant variables for including in the model (P vahee <(.05).
10 eabue fior the likelihood-ratio st of ol sestem of BMI is 002, bat that of the known seratam of BMI i (.08,




infectons of increating the cost for neonatal septic work up,
thus it should be svoided [10). Since 1978, most published
mriaks have administered antibiotics after cord clamiping [4].
Preseribed amtibiotics varked among ampieillin, cefazolin,
eefuroxime or cefomstin in the observadomnal sudy on pos-
cesarean infection after antibiotic prophylase. [11,12]. The
sammary of 1 Swedish—Nareegian Consensus Conference for
sntibiotic prophylonds in suggery recommended thar second-
generation cephalosporing s un intravenous sngle dose be
used for all emergency and some elective CeBATERN BECTIORS
[7]. A systematic review also recently conchoded rhar o singgle
dose of ampicillin or first-genention cephalosporins has been
established o be as efficacious as the other extended brosd-
spectrum ntibiotics [4). Serum levels of froc individual drog
above the minimal inhibloty concentration are needed in
sntibingc applicasons [13,14]. In addition, the degree of
colonization snd drug resistance of onganisms causing sori-
bioge fuilure need 19 be conakdered m each area. Formunneehy,
healthy pregmann women undening cosarcan secrion are
unlikely W be colonized with drug-resisen ongamsms from
the community prior to sumgery [15], Thus, high-spectrum
anwibintics shisuld not be required snd this cost can be reduced,
especially in developing countries. The most commonly used
amtihinte i this snady was smpacillin, which is cheaper and
u‘fh'l'tflpﬁﬂ'ﬂlﬂﬂ“ﬂwpﬂﬂu
A single tose of prophylactic antbintics should be suf-
ficient if given intraoperatively sfter cord clamping, Addinonal
antibiotics given prior i cord clamping or afer (eg. for 24
mwmurlmﬂﬂﬂwhm
[4]. Yet in our study and other previeus siudies (56,11,
12,16], these additonal dosages were ofren sdministerod,
although most antihiotics wers not prescribed beyond 24
hours. The question of why nesty half of the patiens
prescribed subscquent orsl antihiotics egandiess of sny post-
pesarean infectsons in this study was unanswered and needs
further study. The cases of post-cesarean infecton were
excluded for caleulation of prophylactic el amibiotics in
order 0 peduce the biss of onl antibiodes for infecsous
trestment-
Administration of prophylactic anthiotcs i this sudy was
mostly confined m patents with a high risk for postoperanve
infection, 43 in many previous studies {578 17), In contrast,
hﬂtﬂmﬂmm‘h&:dbtmdmhmmml}mh;
icta-analyss, revealed that sntbiotc is beneficial
for both elective and aon-elective patients 1] Hineever, ae
out snudy collected data before this Cochrane Review was
published, it is not surprising that prophylxis was omiced
among elective patienm. One recent study examined the use
of antihiotic prophyiasis in 50 consecutive cearncan sechons
in eight centers in five couniries, There were wide varsticns
in the time of drug sdministration, type of drag, and the
percentage of single-dose regimen [18]. The only significant
predictor among the doctos varishles in our study was age
of doctoe. Intranperstive prophylactic prescription wis more

pommon in young faculty members, bat less so in the senior
pesult from the face that antibiooe prophylasis for cesancan

Ariliote wee i cesareans

section wil not commondy used in the past. However, when
thee antibiotics were given, the sensor faculey members weaded
1o use more than three doses of antibdotcs and/or oral
antibsotics, as in past practice, Why the middie-age group of
docors hael the highest likelihood of grrng entibloties s o
known, In-depth srudies on behavioral sspects of the doctors
shiould be carried out
In the analysin of predictors for inersoperamve prescopoon,
putient and doctor varishles were considered because in.
dividual docrom decided m prescribe prophylactic antibiotics
with respect @ not only patient facrors, bur also based
on personal fudgement. In addition, multivanate logiste
reptession with random effects was emploved o deal with
the nesting of two levels of dam. However, el patients of
each doctoe and all docwors were studied, thus there was
wide variation in the numbers of patients among individual
dociors. |n particular, a few doctoes who had @ high number
uf patients might predominate in the representative resules.
The practice af anubione prophylaxs for cesarean section in
this universiry hospasl had & discrepancy with evidence,
especially practisang long-term prophylactc regimen. Further
studies 1o wentify the dociors’ reasons for the practices of
lache amibdotic prescripoon for ocRarcaT)  SCCTON
should be conducted so that proper intervention can be
planned and successully mplemented, Ln addition, relsable
and up-toedate evidence should be disseminared as soon as
puossible w0 all docors 10 encoarage the best evidence-based
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Adverse Pregna incy Outcome in anen Exposed
to Acyclovir During Pregnancy: A Pnpulatmm
based Observational Study

CHAVEEWAN RATANAJAMIT', METTE VINTHER SKRIVER', PETER JEPSEN',
VIRASAKDI CHONGSUVIVATWONG®, JBRN OLSEN" and HENRIK
TOFT S@RENSEN'

From dhe ' Deparraemy af Chwienl Epivteaialogr. and * Déwirk Epidermialogy Solewee Canten, Inriinee of Epideavilag: o
Socinl Afedlicier. darhus Universiry, Aarhis, Denmark owd * Depariment of Climicol Ploveace, Faouloe of Phasmoensiiend
Seivntes and ? Epidewielogy Unit. Facwlty of Melicing Prince af Zongkin Unreveiiy. Soopivle. Thailong

This saudy nimed co examans the risk of adverse preguancy ourconses in chaldres born 10 smoler sho rideersed & preseription for
sxstemic o iopica] scychevie durlng pregnancy. Do on preseriprians of sevthorl wig slusised (rom (e Danish Morrh Jutland
Proesceiplion [a1abase snd dsts on progeancy outtsiied frem the Danish Medical Birth Wegistry and the Couniy Hoaplinl
Dischurge Registre. The risk of malformarions, low hirh weighi. preterm binh and sollliireh in ssers of soclorir were comparsd
with non=expoced women wsing 8 followsop desipn, whike the risk of spontancoos shonben was ramined uiing 3 cas—coalid
deaign, M) pregnamt wemen had redesmed 5 presoriprion for syidmie acvelovie, snd 395 wesnen fae logical acveborir, during 30 4
bafore conception, or dusing their pregmincin frodm | Josuary 1990 10 31 Decrmber 2000, The odds rathes (83% conllidesce
Interrabi) el the sxposed relafive Db the noo-¢4 pokad for the s¥stemic and ropical acveboris were malformations, DUER (0.17=-1.81)
wod 0.3 (IS0, DIP bow birth weight, .00 (0.50=3.35) and D28 (0.21- 107} pretermn bk, 1040 (058 -185) and 053 (0,70
1.23); wiilifbireh {for sopical acychevic), 170 (RLA0=3.600 and sponimnecus sbartion, D16 (.60-7.30) end 01.29 (0UB0-1 50
There is incressing evidence that the use of sratemsic soypclorir is pot asociaied with en inoressed pressbence of malformydans ni
blrth wnd pretenn delivery, The dois for bow bind weight and spontaneses sborvion are aslll Inconclubva, sliheagh the viik of
speadanesn 3boclion it incrraded @ women e pased 10 3gvelovir during the fiest manrh of pregnancy, The mee of topical acvtlavir
does mol seem G0 be guocisted wilh any sdverse pregaancy olfcome, alboegh date oa stillbirth e Deonclmive.

C. Rarangjorir, Deparunear of Ciaical Phormacy Feculry of Fharmsceunieal Seieaces Priaee of Sonpbis Dnivecalng

Sanghhla, 80000 Thallesd | Tellfer, +fd Fa2 8112, e-mall redeeeswirarres panse i)

[INTRODUCTION

Acvelovir B & wadely used drug in the iremiment of herpes
simplex virus and varicella rorer vires (1), Approprisie use
of antiviral drugs in pregnant women, in particular thoss
infected with herpes simplex virud. reduces the Uansmission
ries o the mewbommn (1) Acyclovir crosses the placenta and
gives a matemalk-tocord plasma ratio of 0.8%1.9 (3). Being s
niscleogide analogue, acyclonr has teraiogenie, embrvatoxic,
circinogenic and antiprobiferative poceminl (4). Studies of
Tals expased to acyclowir (50=100 mpfkg) during pregnancy
showed ap increased risk of gross sorwciural defects (small or
missng rympanic bone, missing 1ai and protruding 1ongus)
in their ofspring (5], although other studies in rats found po
teratogenic effects (6-8). Dai from regisirses exabilished by
the manufacoarer of scyclovir berween 1984 and 1598
showed  prevalence of 3% (190581) [75% conlidence interval
{95% CT) 1.0-5.2%] of malformations in offipring of women
who received acyclovir during pregnancy, but the route of
wdministration was not specified (). The regitries were
based op spootaneous reporting, which cookd result in bias
owing o less w follow-up

This study examined the risk of adverse birth effects in
offipring born to mothers who redeemed a prescription of
tywemle andfor topien] ncyclovir during pregnancy, bassd
&n repatry dama in North Jutand County, Denmark.

i 2000 Taylor & Frascia 1550 00045540
N

MATERIALS AND METHODS

Sy pepwlation

A [ollgw-ap srudy snd 8 cse-conirol nody were condeocied m
Horth Jutland Cownty, Deamask, which has & popalation of 450 000
peophe The follow-up srudy included den on all women who had
bad 3 live binth of & silthisth alier dhe 21k wesk of pestation
betwren 1991 and 2001, The data were obwmimed from the
Fharmecoepidembclogical Prescriprion Dwinbase, 1be Danish Med-
wal Birch Reglsory and the Cowney's Hospusl Dicharge Reglury
(00=12) The rik of sdverie birth ouscome {malfermarions, low
binh weight, preverm barth acd aillbirth) wa examioed in & follew-
up snedy. and the ritk of sprnmeeous aborison in & case—conirod
wiudy.

Uer of avyriary

The populstion-based Momh Judsnd Fhammacespidemiclegical
Prescripison  Datsbiss wan ussd 9 ldearily petenilally szpoted
pregnanl women. The database, which wad imitlated on | Janoery
1991, inchude §3 659 pregeant women from a population of sbowt
AR0000 inhabiamis, which corresponds b0 19%% of tha Danith
popalston. Monk Jwlknd b served by pharmscies equipped with
glectronic accousting sysiems thad are wsed primarily 1o secure
reimbursement from ike Madosa| Health Service. The bealth skrvics
provides i-veppaned kealth care for 2l inkablagts of Denpmark,
ke 50% of the com of preseribed medicnm inchiding scyclovin
lnformation incheding the customer's civil registration oambes the
fype and amoust of drug prescribed according 1o the snatomicsl
ibermpewticnl chemicnl (ATC) clessifiention syjtem, and the das of
dispensing of e drag & rapafersed from the pharmacios to ibhe
preseription datsbase All women receiving prescriptions for acysle-
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¥ir, syslemie of mpinll. wurr sdestified subsequenaly, while rthe
expafed and pon-esposed pregnant women were jdealilied in rhe
Danish Medical Bieth Regisiry Casei with spontaneous abortion
were fdentified in the Hospital Ducharge Registry,

Cutreme dara
The dama were ligked 1o the Dasinh Medical Bivth Repuiry and the

Cigunsy Hospiial Descharge Regisiry, by meams ol the ciwil regisara-
ibon number .

Diawizh Medicad Birth Regisorer: The Danish Medical Birth Regisiny
cantaind informatign cn 58 brths = Denmark since | lensary 1573
113 Data are recorded by the madwives and docion responsible for
the defiveries. The muin variables in the regisiry are misvernal age,
barih weighi, geviatianal age, birth ardee masernal smoking sate
and dala on ﬁ:ﬁnr}: The registry also imchadet a cogde that Anky the
parents o the pewhorn.

Covary Mospital Discherpe Regivre The compuseriped daus from
the medical brth registry do nel include dsia sboun sqecific
maiformarions. Therefore, daa on malformmsons wers oboaimed
from ibe County Hospital Discharge Regiary, which wmi established
in |77, This registry transfers the dats 1o 1he nation-sade registey,
where 595 of all discharges lrom Danish medical hospitake are
recorded, These regiscries record civil regurraion sumbses dases of
admission snd discharge. the wergical procedureis) performed. and
up o M0 dechargs disgneses, classfied according e the Danith
virflon af tbe lncernational Clamificyiion of Disesses (10D, Eih
revision danidl the end of 1993 and thersafier the 10ch tevishan, The
ehildren were identilied a1 binh ond [allowed in the regaairy for the
firid year of fife, The coder for conpenitl molormatiom were
FA0U00=755.8% in the 1CDE wnd QOUOD-C99.9 in cha FCDNI0. bun
congendial dislecntion of ibe hip and undescended i=zbes were
exsluded owing tae poor validicy of 1hese diagnnas | 14}, Conpeniial
malormations wenr recorded 81 bsnk or during the A year of 1ide
for malformations undizgnosed at birth. The codes for sponlanéaia
aboriion were £34.80, 843.8=% and (43,1 in tse FCDE, and OO wnd
003 in the ICD10

Record limkepr bermren aeyeloct and awivame daug
The 10=digit civil regisamtion oumber, axzigmed 1o all diizens shorily
alier binh by the Cenral Oifiee of Clvil Reganruion pnce 1964, wm

uged to link the exposere ted cuscoms data of each pregnam
WAGEAR,

Snrdy design -

Fallgw-sip mnofyriz Exposure 1o scyclovir was dafined as redzeming
& prescripibon for scyclowin, either syssemic or topical, ai any ikme
during pregnancy. The expossre peried for maiormations inchoded
30 d before pregmincy (snce the drug may cause chromoome
damape o deveboping follicles) up to ke fien 30 d of pregnancy The
pre-embryonic and embepoais prsedi ane ssitleal periedi, in which
ceraln drugs can produce congenital malformetoms (150 Soa-
exposed individiaals comprised all pregnan somen whe did o
redesm & prescription for acyciovir Suring their pregmandi

Case—coatrol pnmlprs A Sasr—eantnal desigs Wil wed 10 idody the
aszociation berween redeeming & prescription for scyclovie snd
spontanecas abonion. Cases were jdeniified a3 wdl women whose
firsi pregnancy betwesn | Jummary 1991 &od 3] Decsmbser 2001
resialied i hodpialzatbon with rpenmneous abortion, Hone of them
had given birth or had an sbanban bafore 1991, Acyelovdr exposure
was desermiped as baving redesmied @ prescription for iyaemie o
nopical scychovir less than ) moaths before ibe date of admisticn
with the dingnosis of gponesesn tbonion. The coamol group wa
ehuined from the Danhb Medical Binh Reginry and conaised of

=nmen whose pregnancy resilied im e birth oo stilfblrth afizr the
ih geirsennsl wel betweea | lanusry 1991 mnd 3] Deeamber
3001, and who kad oot given birth ar had an aborikon belore 1931,
The risk eqtimnes were caleslated for exposure fime inservals of 0~
4, 0-% and 0-11 wueks before the dawe of sdminion with

spomianeoas abortion, 4 117 cases wnd 32 340 condraty wers identi-
e

Sraviaricad ol

Fallow-up jomelysiz. Logistic_regression ambyts wan perfarmed o
granmtify the risk of mallformations, bow Birih weight, preerm birch
and @iiibiinh in pregnast women whe redeemed & prescripiion Ffor
acyclovir pompared with non-eaposed women, Syswmis aeychovic
nad ropstal soychavie were anabyied scparmely, The analyses watre
adjusted Tor parial siatus [parous o non-pasaus wamen], maternal
wmaking womus [ansoker of Bon-imoker) and maternal age | = 25,
H-30 s > 30 vi whing deslgn verlabbes Only fall-term Births
wore included in ke wedy of low birth weight Multiphe Tisens
regression was imed 10 estimale 1be offeci of siposure on berth
weght. adjusted for pevational age squared postational age
maiernal gmeking Matud, parity and matemal age (16) L
Cur-rcoapred sasivans Logisic regreamion anahiin was performaed
ta guanaify the risk of iposaneous ohoaions reloted to redeenzing
scychovin, adjusied fov masernal ags divided lavo J catepanies [ < 15,
35-10 and > M y), nsing desipn variabla A the selced exposuse
time window might 3fec the exposune of controls, tse odds ratios
(ORS) were cxloulated for different exposure windows (0=d, 0-8
and 3-12 prsaational weeks),

RESULTS

Srstennic seyelorie

90 pregant women redesmed & prescription for systemic
neyelovis during pregnancy ar 30 d before conception. These
pregnani women wene classified [nwo different exposure
periods as shown in Table |. Thers were no major differsnces
in maierna| age. parity and proporuon of smoking mathers
between the cohorts The prevalence of binh ouicomes i
presented in Table 1]One case with a defect of the surial
sepium and wnspecified congenital malformation of the
heart was found among the exposed women. Mo stillbirths
were observed, The OR for each pregnancy sulcome amonyg
the exposed, compared with the non-exposed women. &
shown in Table 1. Mo difference in mean birth weight was
found. The adjusied QR (95% CT) for kow birth weight w
203 (0.30-8.35), The OR: (95% CI) for sponiansoud
thorion for differest exposure time from redesming 2
prescription 1o the date of hespitalization with sponlaneout
abortion were: 0—4 geatational weeks 2.16 (0.60-7.80), 0-8
grstational weeks 188 (0.62-5.66) and 0-12 gestational
weeks 1T (0.60-5.53)

Topiral geyelovir

995 pregrant women redeemed u prescriplion for tope!
scyclovir during periconcsption or pregnancy, The numbers
of pregnant women who redeemed a prescription for topical
acyebovir at different exposure periods are shown in Table L.
The total number of prescriptions redeemed for topics!
acyclovir was 1 140 As with the systemic suyclowic gireT
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Table 1. Derovipfine chargeieciarion af the arady coborrs

% Expoted 1o acychovin In the first irimester ar Ezpased ro scyclovin durlng
30 d befare pregnaccy PEEEREACY
Varisble Smlemic Topieal Syuemic Tespleal Mon-expased
Fregnancies, 17 A i | 73 e ] L1635
Preseriprions, n 85 3 L] L o
Mother’s age {¥)
3] 14 {19.5) T4 [15.8) V2 (1eah 131 168y 11089 {19.3)
23=130 6 {30} 153 (W0 15 [3B.A) 383 (a0.0) TREX] (409
= 30 YT b ) 115 [45.4) 33 [45.1) 391 233 24515 | ¥y
Proportion of smekin 118 [16.4) 1148} (29.4) (2.5
Propostion of paroa women 190.8) (73.4) 113.6) (Td.1) (78.1)
BErth weigha 3565+ 592 3EA8 1566 1567 1832 31571 £35333 35204 547
Law Beith et ghi 1 (1.5) Ii0.4) 1119 & [0.T) Bl 1.4y
Preterm deliverics 4 15.8) 2T I5T) i {55 b (30 1T
Eillbipiks o 4 (05 e T [OLE) T4 104)
wialfarmaions 112.5) 16 (3.4 23T i 249G (4.1
Full-tegm Blrchs L 43 “ B&D 59357
Dhasa are phown 33 & %) oo mean = S0 l
i
Tabbe 1. Adverse prepasacy saulcsmes for pyptemic acyeioris Tehle 111, Arvérie ,p:-rgl--m-l'e outcamrs for opioal ooerlovir
Crude OR Adjusted OR® Cruse OR Adjused OR*
Wariakle 184%. C1) 193% Cl Warinhle %% 0 (3% CI}
Redemmed & pressniplon for pyseemic acyclovs Padermed a prescripiion for sopicsl scyclowis
Malformaticns &S ELIT, LR 0uE% (.17, 182} Malformaticas 0,54 {050, 1.35) L84 B3l 1%
Low birth weight 1000080, B.46)  2.0) (0.0, 1.35) Larw birihs weight 0.49 (022, 11O} 0,43 (021, 1.07)
Prererm hinh .08 10,58, 2.3&) B0 4030 a5 Preserm burik 056 JOUTE. |20} 0,53 (070, 1231
= Siibirih - - Silberth T2 (0LB1, BB8) 1.70 40,50, 150§
Sponiancous sbartien® Spontaneous sbortion”
Exposare time {gesiaticnal weeks) Experure time (jeviaticnsl weslo)
=4 L1 408, 735 316 1080, 750 =4 104 (055, 1.93) 1.0 00,34, 1.9%
-3 1.93 (oL, A.7H) 1.34 (0,82, 3.68) -4 1.29 [0.52, 2.03) £.20 (021, .05
-2 |2 {132 5800 | 199 (080, 3.33) o-12 1,04 g8, 170 L4 (TE, 153
"Cdds ratke adiused Ffor parity, masernal smokisg sarus and *Odds rsic sdjuRed for parity, maierasl smoking ssus ond
Fusiermal age. muizrnal age.
"Ddds rwio adjusied for masernsl age, *Odds ratio adjusted for masernal ape
=4e C1; 99% confidence inberval. 3% CI: #3% comfidenoe mtereal.
there were po diferences im maternzl age, pandty and DISCUSSION

£s
=

propartion of smoking mothers between exposed and
cantral groupa The OR for each birth outcome in acyckoar
exposed compared with controls is shown {n Takle I11. The
ndjusted OB (95% CT) for Jow birth weight and stillbinth
were 0,48 (0.2 -1.07) and 1,70 (0.80-3.60), respectively. The
ORs and 95% CI for spontaneous sbortion, adjusted for
maternal age, at different times from redecming a prescrip-
tion for topical acyclovir to ihe date of hospitalization with
tpontaneous sbortion were not increased. Childrea born to
mathers who redeemed a prescription for topical acyclovir
had a 30 g higher birth weight than those whose mothers did
not redesm a prescription for acyclovis.

."-'-.‘I

These resulis did mot iondieate that redesmming acyclavie
during pregnancy poses a reproductive hazard, The amount
of information for most outcomes, however, was limited and
there were o das on eaely (preclinical) spomanecus
sbortions. The findings add to the incieasing eddgnee that
we of systemic acyclowir is not associatzd with an increased
prevalence rate of malformations &1 birth or preterm
delivery, but the das on Jow binh weight and spontaneous
sbortion are stil we sparse. The use of wpical scyclovir
does pot seem 16 e associated with any sdverse pregnancy
outcome, although dara on millbinhs and sponianecus
phorions are inconclusive.
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As the registrabian al preseriphions and that of pregnancy
puicomes are independent, differential mnclasificarion
should be prevented. Mop-differsntial misclagsification of
exposure 15, however, a problem since redzeming B prescrip-
tioa iz only an indicater fer wie of medicine ar that ime
Paticnis sre, however, required 1o pay pact of the cost of
seyclovir, which may redwce non-compliance with respect o
n prescribed medicime. I was alse anticipaed that some
wamnen kad obizined the drug from other sources, which
may bias ihe risk estimaies towerds 8 mull effect. However,
this source of bias was not expecied 1o ke imporianl owing
1o the large number of non-exposed women. I 1he diseass for
which acyclowir is prescribed had an elTect on the ourcomes
uader fiudy, the study would be confounded by indicatian,
bat confounding by fndicatbon was apparently oot @
prabéem. Most results show no effect unless the diseass
prevenis the ouicams, which B unhively

The finding &f ae increased risk of malformalions at barih
in women who redesmed @ prescripison for scyclovir is
cansisient with the Rndings of the few other studies (7. 1 Th
Im vhe study by Rael-Eldrdee e 8l (¥}, the nbserved risk
{3.7%) of malformations was calculated 33 the pumber of
malformations in reported lve births and induced abortions
divided by the 10ia] aumber af live birtha, which would not
provede a valid prevalence e The data on acvelowir in the
manufacturer pregrancy regisiry showed thay 69 af 6352
(10.5%) spomiamecss abarthons ocourred after initial expo-
sure to acyclovir during the first trimester. |n addition. there
were T8 induced abortions. all alter mnitial expasire duning
the first tnimester (mo congenital malformations were
reported). Il thest spontanesus abortions were the result of
raermations. it could biss the risk estimane for malforma-
tions towards wnity. In the present study, the sk of
ipontaneous aboruons was mereased in the systemic @ey-

| clovir group, while the rsk of malformation st birth was

i decreased. 10 ja possible thnt drug exposun may Increase
foetal demh in the presence of malformations In that case,
the prevalence of malformations st birth would be low, or
could b= low even if the drig acts jeraiogendcally. The
undetlying infection insell may abo caus foetal death.
resulling in spontaneous sbortion. Most sudies have 1o
refy on daia about malformations at birth, without informa-
oA on sponiansoul abomiopt These nudies hove fmiced
ability to deisct & teratogenic effect i the exposure causes
sbariion.

lo thes aruly, dats were pvrlable oo spomtansous shet-
tions keading 1o hospitslizations, bat not oo abortions in the
prechioisl phase |n addition, there wees no daia on the
timing of the aborion. For these reasons. 1he requirement
for density sampling of controls within the cohon had to
wiolated when studying spomtansous abortions Conuols
ghould have been matched on gestacional time of the cases
10 provide comparable perieds for drug use and proper effect
measurs. [herefore, 8 medizn gesadond] dme for the
sborons had to be mmumed; this was set at 11 weeke

—

which is probably oo bong, The resulis are probably hizsed
towirds Bo Essociation. Beocause of thit unterfamty, an
altemp was made o reldnet exposire Lime (o8 weeki and 4
weeks Each of these steps inereased the OR (93% Clj1o 2.2
(0.6=7.8) for systemic scyclowis, which is expected | the
eapoFure cause sbortion. Topical scyclovir exposure hnd no
impact on risk estimales

Redeeming prescripthony for systemie or topical acyclevir
during pregnascy did noy incresse the risk of preterm birth,
Mo stillbizths were found in the systemic acyclevic group. bui
the iopical seyelovir group had & vartsneelly insignifican
increased risk for stillbirth of 80%, which may indicate thai
ihe underlying infection could cause stillbirnh

In conclusion, this sisdy has provided some evidence o
sugpest thai systemic acyclonvir wse during pregnancy does
not [ncrease the nsk of malformations a1 birth or preterm
birth. The use of topwenl scyclonir does nol $eem o be
associated with amy adverse pregnancy eulcame Alihaugh
ihe dars oa the fisk of sillbirth are inconclusve,
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PREGNANCY LOSS IN THE PHILIPPINES
Mena Kuning', Don McNeil® and Virssskdi Chongsuvivatwong'

"Faculty of Scieoce and Technology, Prince of Songkls University, Pattani, Thailand; ‘Department
of Statistics, School of Economics, Macquarie University, Sydney, Australin; "Epideminlogy
Unit. Faculty of Medicine Prince of Songkla University, HatYai, Songkhle, Thailand

Albsiracl, In this cross-sectonal stody, 8481 women aged 15-4% who had gl lead one prégnancy
cutcome wene consiglered. This siudy aimed w examing fhe chameieriatics of Filipino women having
had o pregnancy loss, and b best the associatian betiesn dometle violence and pregiancy boas. To
comrol for the confodmbing effecy of the aumber of pregrancies, the sumple was divided ingo seven
groups Classified by the number of pregnancies, The risk fuctors epnsidered were demographic char-
pickirs (uge und parner’s apge, manital status, and ploce of residence ), scnscconomas stius {educstson

| urd purtper’s education, having a putd helper ai bime, having & say in how income wus speni, do-
mestic visdence (physical sbuse and forced sekl, sexual behavine of purtner, whether the pregnancy
wus wirmisd, pml disesse hissory (iubercabosks. diabetes, hypeniension, malona. lepanis, kidoey dis-
ease, heart disense, mnemmia, goster and other medical problems ). The major risk faciors were found
e physical shuse, region, fithfulness of pariners, ypertenabon. heputitly, kldivey disease. unemii
and the other medical problems. respectively, The risk of pregnancy loss for the wosmen saiffering
domestic violence was | 59 (955%C1 1.28-1.97) times higher then for the somen wibo did not, Women
aged 15-19 years had & much Wigher risk of pregnancy boss tham the other age groups (OR=1 4%,
95GCT 1,22-8, 82}, There wers similar rigk for women aged 20-M years (OR=| 08, 95%C1 0.54-
1.2%) mnd 35-30 years (OR=1,05, 95%C1 0.92-1.19). Mo assnciation emerped with morital siafiss.
socieconomac slatus, forced sex, the namber of pariners, anwanted pregnancy, ubercubosis, diabse-
15, malarin heon disesse, snd goiter. Although womes's ags, panmer's age. residence, TR '
euucation, pannes's education, and pakd helper of home wene slgnificanly sssociaed with pregnancy
loss. they were Jikely s be confounders rather than risk faciors,

INTRODAFCTHOM Previous pregnancy losses have downstream

Tmypacts on the mother’s heatth. Pregnancy loss

Reproductive health has always oocopied an
imponant part of any discussion abowl women's
health (Santow, 1993), Reprodoctive failure is
represented by fetal loss (National Ststistical Of-
fhce, 2000). The risk of pregnancy loss has been
justified as a useful health index in epidemiologi-
cal studies of possible environmentsl hazards 1o
man (Czeized ef al, 1984), Pregnancy loss ocours
in 12 10 24% of pregnancies (Smith, |988; Stirrat,
1990). Pregnancy loss adversely affects the
msother’s present health (Regan, 1991}, grief re-
sponse. subsequent pregnancy, psychological
problems {Bowles et al, 2000), and socisl or eco-
pomic condition (Ney e al, 1994).

Correspondence: bMena Kuning, Faculty of Scicaee snd
Technology, Prince of Songkla University, Paitani,
G4000, Thuiland,

Eemnil: kmetins bunga.pn.psu,acith

ol 34 Mo 2 Juse J003

has sn adverse affect on subsequent live hirths.
Tham ef al (1992) suggesied that women with
three or more prior pregnancy losses were &l
higher risk of preterm delivery, placenta previa,
having membrunes roplured for more than 24
hours, breech presentation, and having an infant
with a congeniial malfirmation.

Domestic violence against women is & pub-
lic health problem. At least one woman in three
has been beaten, coenced into sex, or otherwise
abused in her lifetime, and up to 2 million women
worldwide are assaulied by their panners each
year [Uinited Nutions Population Fund (UNFPA),
2000). Approximately 40-60% of buttered women
are abused during pregnancy (Parker and
McFarlane, 1991 and these women are four times
more fikely to have & pregnancy loss than non-
batterad women (Bullock. 1989). The proportion
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of women having had more than one pregnancy
logs incresses with increased severity of abuse
(Webster o7 al, 1996).

The aims of the study were 10 examine this
characteristics of Filipino women from the Safe
Motherhood Survey (SMS) [(National Stanstic
Dffice (M5S0}, Philippines, and Macro Intema-
tional Inv (MI), 1994] having had & pregnancy
Ioss, and io test the association betwesn dormes-
tic violence and pregnancy loss,

MATERIALS AND METHODS

A 1onal sample of 8,48 | Filipino women sged
1549 who hod ever hisd @ pregroncy outcome
firoim the Safe Motherbood Survey (5MS) was
used in this study. The Safe Motherhood Survey
was the firsi national survey of the Philippines
carmied out as pant of the global Demographic and
Health Surveys program. This survey wak con-
ducied berween October and December 1993, 10
investigate o variety of women's reproductive
healih issues, including pregnancy history, mu-
temal morbidily, pregianey ouloomes., use of ser-
vices for health problems, socio-demographic
characseristics, domestic violence and sexual be-
havior. Pregnancy outcomes inclided live binhs
and pregnancy. A pregnancy loss is defined as any
non-live birth after pregnancy, either by sponta-
neous abortion (miscarmiege or fetal loss before
full term ), induced abortion or stillbirth (children
born desd wfter o gestalion of seven or mone com-
plete months). The outcome, pregnancy loss, was
measured by the questions “Have you had any
pregnancies that did not result in live binha® and
‘How many pregnancies did not result in a live
birth ™

In ouor annlysis, we took the unitof anlysis
as the woman, rather than the pregnancy, and we
measured the fetal loss mie a5 the number of
women hiving sl least one pregnancy loss divided
by their total number of pregnancies.

Demographic ficions, socioecanomic fac-
tors, madernal morbidity history, domestic vio-
lence, sexwil behavior and unwanted pregnancy
were the determinants of interest. The ages of the
woman and her parner were their ages at inter-

view. The Philippines is grouped geographically
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into three major slands: Luron, Visayvas, and
Mindanas. Socioeconomic stalus was mcastred
by the questions ‘Do you have a paid helper at
home?' wnd ‘Do you have o say (0 how youor
household’s oversl] income is spem ™ Paid help-
ers were defined broadly as any nonrelatives who
received cush for services in the home, regard-
less of whether or not they resided in the house-
hold. The matemal morbldiny quastions com-
prised ‘Have you ever, 8l oy time in your life,
been iodd by & docior or a nurse that you had (z)
tuberculosis, (b) disbetes. (o) high blood pressure,
() maldria, (e} hepatitis, (1) kidney dizesse, (g)
heart disease, (h) anemin, (1) goiter, or (1) other
medical problems? The domestic violenes ftems
wiene “Hins anyone chose 10 you, that is, femily or
friend, éver hit, slapped, kicked, or tried to-bur
you physically ™ and *Have you ever been physi-
cally forced 1o have sex with someone?” The di-
rect questions, *Has your hushund had sex with
other women of with menT and *“Does your us-
hand ever pay other women to have sex with limT*
explored the sexual behavior of their parmer. Al-
together, “How many sexunl partners have you
hiad in your whole life?” is the question for evalu-
ating the sexual behavior of the woman [Mational
Statigtic Office (NS0, Philippines, and Macro
Imternaticonal Iny (M), |994],

The number of fetnl losses per woman is
expecied 10 increase with the number of pregnan-
cies. To remove this confounding effect, we sepe-
rated the B 481 women into the following seven
groups: one pregnancy (n=945), two {n=1,333),
three (me 0 441), four (o= 1,258}, five (n=1 00T},
six of seven (n=1,278), snd eighl or more preg-
nancies (n=1.219). The association can then be
measared separately within each growp, and mn
sccurate estimute of the overall sssociation is then
obtained by comparing the resalling estimases.

All the determinanis of interest wearne cai-
cgorical. Pearson's chi-squared tes! and 95% con-
fidence mtervals for odds ratlos wene used to as-
pess the associations between the outcome and
the various determinants, For determinamts with
moore thian two categories, odids ratios Were COMm-
puted by comparing each caiegory of the deter-
minani with all other categories of that determi-
nani combiped {MoNeil, 1996). Manel-Haenszel
adjusted odds ratios were used to examine the
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associnthons herween the outcome and the deter-
minants afier adjusting for the number of preg- T
nuncies, using 4 homogeneity test based on the
chi-squared goodness of fit siatistic (Breslowand =~ 08 -
Dy, 1980},

Wdhlmwmﬁmw

08 . e 57 preg

RESLILTS

In this section, resulls are given for three
OulDome measunes, & follows; (a) ihe proporion
of women who had a fetal loss, (b) the fetal loss
rate per preguancy, obtained by dividing the pro-
portion {o) by the namber of pregnuncies. and (¢)
the odds ratios for the risk of ever having a fetal
loss comparing two risk factars

The mean age of the women was 34,5 vears,
with a standard deviation of 8.0 years. The aver-
uge number of pregruncies was 4,4 and the maxi-
mum wis 20. One in three women hod at least
one pregrncy loss in iheir lifetime.

Fig | shows the proportion of women who
had a fetal loss clnzsified by mother's age group
for each number of pregnancies. As expected, this
proportion increased with the number of pregnan-
cies, but the mie of increass diminished with age.

The fetal loss mate per woman varied from
4.2% for women who had had one pregnancy, to
B.0% for women who had had six or seven preg-
ncles.

Demographic factors

Tuble | shows ihe fetal loas rale per preg-
nancy classified by pregnancy number for the
demagraphic factors. As seen from the Table, the
disparity of rates is most cbvious when evalu-
ated by the ages of the woman and her parmer. In
onc pregnancy group, the fetal joss rates were
highest among wommen aged 40 or more ([2.5%)
whose porners werne aped 43 or more (8.6%). The
fetal loas raies in the two-pregnancy group (over-
all 5.8%) were highest for women aged 35-39
years (B.2%) end for women with partners aged
17-29 years (6.8%). Among women who had had
more than two pregaancies, the overall rates var-
ied from 7.2% 1o 8.0%, and were highes! among
he younper women.

The women having had 1-4 pregnancies and
living in de facto relathonships had higher fetnl boss
rairs than those who were married or widowed.
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Fig |-Proportion of women huving o fetul loss by
moaher's age grvip,

There were relatively small dilferences be-

tween those living in urban and rurnl areas, and
between the three island groups.

Socioeconomic status, domestic violence,
sexusl behavior and unwonded pregnancy

Table 2 shows ihe fetal loss rute classified
by pregnnncy namber, with respect (o socieso-
noamic stalus, domestic violence., sexunl behavior
arvd unwanied pregnamcy stalus,

The fetal loss mie for women with maore
than (wo pregnongees increased with educational
level for the woman and for her pariner. For
waomen who had 2-7 pregnoncies, the fetal loss
raie of those wiho had 4 paid helper @ home was
higher than for others. Among women who had
had | ond 5 pregnancies. the fetal loss rate had
a higher difference between those who hud & say
in income spent and those who hed not,

For women who had up 1o three poegnmn-
cies, those suffering physical wbuse had higher
fetal boss rates (7.8% o 10,6%) than others. Also,
the fetal boss rale of women having been foroed
1o have sex was high among women with |, 2
and 4 pregoancies.

For women with one pregnancy, no fetal
losses at all were reported by (hose whose parl-
reers had sex with other women. However, e fetal

s rates were higher among women with three
or more pregnancies il their partners wene (ol
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Taoble |
Rate of fetal loss clussified by number of pregnancies for the demographic factors.
Demaograplic facton Mumber of pregnancies
1 2 3 K 5 &7 B

Total number of women 945 1333 a4l nass 1007 LT Le
Fetal loss e (%) a1 5K Th T4 T4 &0 12
Age (yenrs)

1519 34 6.7 L3 1.6 4.0 LLIR L] =

J0-24 34 5.4 B0 TH 8.y s G4

25-29 1.3 id R ) 1.2 T4 T4

M54 E ] .6 T4 LR 10 T T8

1539 74 B2 63 6 92 g5 1.4

2dlh 2.9 fi.5 AN B3 LY 7.2 6.9
Paniner's age (yoars)

I7-24 Ay 1.l 9.7 [ |15 g X | Wi 6.3

T34 B 4.4 FLL [ HE L2 .6

539 1 57 7.1 62 T 15 1.2

AkeH 83 ig 54 b B4 Ha 13

=44 86 a1 T4 15 74 15 7.1

Misseng 1.3 20 BN Gl L T8 7.3
Muarital sintus

Mirried 43 i 74 73 B R Td

Living tugether 6.7 6.3 L) 9.9 15 73 T3

Widowed 1.7 L3 iy L% | iy 149 73
Heabdence

Livhan 4.9 58 T3 .7 20 19 1.6

Fisral EX. 57 f.0 T T8 T2 EA |
Region

Luzon 4.8 6.l 148 B2 B2 R TR

Visayas &0 64 LY Tl 1.9 R T.0

it sicais 2.0 4.2 20 | 6l T4 15 6.7

Faithful. Women wivo had more thon one partner.
and those who hnd unwanied pregnancies, had
similar fetal loss rates to ather women,

Muother's bealth siajus

Table 3 shows the fetal loss rale classificd
by mamber of ics for mother's health sta-
s, The major health problems of the women who
had fetal loss wene hepatitis, diabetes, tubercalo-
sis and malsria. Among women who had suffered
hepatitis, the fetal loss rate was high for those
with one pregrancy (14.3%), four pregnoncics
{12.5%), 6T pregaancies {1 2.8% ), snd more than
seven pregnancies (11.5%). For women with dis-
betes, the fetal loss rate varied from 10.0% o
13.3% for women with 2-5 pregnancies. Among

434

warmen who had suffered wherculosis, fetul losses
wore high for those with three prognancies
(11.1%:), For women who hod experienced ma-
laria, the fetal loss rote was 10.0% among thoss
who had 67 pregnancies

Associntions hetween determinants snd fetsl
g

The Manicl-Haenszel odds ratios, wsed o
measare the sesocintion between feinl loas snd
the risk factors afiér adjusting for the number of

are shown in Table 4. Except for
marital siatu, oll the demographic factors wene
reluted to pregnancy loss. Ape and partner’s age
were relsted to fetal loss (p < (.001 in cach case),
with higher relative risk for women aged 15-19
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Table 2
Rite of fetal loss classified by number of pregnancies for socioeconomic stitus, domestic
violence, and sexual behavior.

Determinant varsshles Nummber of pregmancies
i 2 3 4 5 6-7 A+
Titw] number of women o4 1.333 44 1,258 Lo X7 L2319
Fetall loss rade (%) 43 53 T8 T4 19 D 12
By socheecoqsm b SLaTS
Weioman's education
Mo edociprmary 45 6.7 &l f.1 1.2 12 11
High schuabvoc-ech 4.7 33 e 7.8 149 LR T8
Cillepe il 56 o3 B2 9 1.1 E7
Pariner's ediscaklon
No educ!pimiary 43 56 7.3 5.0 G.9 T.1 1.0
High schoobivoc-tech 43 .l T4 1.3 1.9 L 1.0
College 44 5.4 B3 &8 0.4 17 18
Pand helper @i home
Yes 13 &9 9.2 B3 5.2 1LH LT
Mo 46 5.4 13 ma 148 1.8 i
Say in incame spenl
e 4.8 58 EE ] 75 H.0 8.0 72
Ma kA 3R Be 6| 49 12 81
By domesthc vialence
HIF.I'I'_HI ubiise
Yes T8 B4 [ m.5 B.1 2l 79
Ma 4.0 55 T3 Ta 79 74 72
Forced io have sex
Wi 103 (i) T4 10.2 5.1 T8 6.4
o 4. 5.6 T.6 1.3 g0 LT H 73
By sexnal behavior
Partmer had sex ather
Wes O LA 9.1 9.3 4 1.7 B3
o 45 58 14 13 748 1.6 1.1
Partner pay wommen for sex
Yes B3 LY. 129 L) 1.6 [ni ] 6
Mo 4.2 -1 ] T4 12 1.8 14 72
hiher panners
Yeu ] 6.7 Y iS5 9.1 19 (%]
Py 4.1 ar T 73 T8 LI 73
By unwanted pregrancy
Yeu 49 &b T 7.0 E0 LE: T4
Mo 41 &0 18 1.5 19 B2 1.0

years (OR=1.49, 95%C1 1.22-1.82) and for
women whose partners were aged 17-29 years
{OR=1.45,95%CI, |.25-1.70). Fig 2 shows a piot
of the 95% confidence intervals for the individual
odds ratios in each woman's age group before and
after adjusting for the number of pregnancies.
Huwever the homogeneity test failed for wonmn's

Mol 34 Mo.2 Jme 2000

age group (p = 0,003}, indicaning an effoct modi-
fication for this viriable, Women living in arban
wreas had & higher risk of fetal loss (OR=1.14,
95%C1 1.03-1,26) than those fiving in rural ar-
eas. Luzon region had a higher risk of fetal loss
than the other regions (OR=1.19, 95%C1 1.08-
1.32).
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Tahle 3
Rase of fetal loss clazsified by number of pregnancies for mother's health siatus

Hezalih staius Mumber ol pregaancies
1 2 1 4 5 67 Ha
Tiotal pumiber of wsonsen 945 1,333 f.441 1,258 1,007 LT 1219
Pt Toss rate (%) i3 5H Th TH TY B0 72
Tuberculosis:  yes . 9.5 1N | a4 T3 K.f T8
no A b 1.6 T4 T4 B0 15
Thinbetes: yes - 125 ] 9.6 0.0 T.9 i3
no d.A 57 T.6 T TE K0 74
Hypertension:  vex 54 71 4.3 8.8 i #0 8.0
no 4.2 A4 T4 1.2 19 LAl 74
Minkaria: PES K7 s EA | B2 bE 1 77
no 4.7 5.7 T8 T4 L i ] T0 T5
Hegatitks: YeH 14.3 A6 2l 135 g1 12,4 (5]
no .3 5H T.7 T3 Ta T4 T4
Kidney discase: yes T8 Hib 53 9.1 a1 9.7 Wiy
nc 4.0 5.6 T3 1.2 T8 T8 15
Hear disase;  ves 26 4 6.7 T4 0z .0 T
i 44 54 1.7 T4 T8 TR T4
Amnemin; yes 589 6l 7.5 B 9.9 a.l 7
FitA] 4.7 546 1.7 g i T4 1.1 74
Cionler; e 249 ol T4 9.6 T.6 9.4 _iy
o 4.4 57 1.6 13 19 T4 T3
Caber medicul — yes B.h 64 2.6 2.1 BE 9.5 69
problems: no 4.1 57 1.4 12 1% T4 T4

Pregnancy iss of BEE1T Filpng woman
WIS B GOUD ¥ 0SS auaed o nuembs o pregnanoes

- e
15-19 yrs 5o —m——
224 e =1 g—
52y ——y
3034y e
fas ] N
Alls e —
o .6 1 £} 3

Adpming sonane oods et (end B5% CI|

Fig 2-Oulds sutio foof e growp v fetal loss: sssocia.
tion crsde and sdjased sisoclation for mmber
of pregrancies,

Tuming to the social factors (Tables 5 and
6}, no associations were found between fetal loss
and the woman's say in how income was spent
forced sex or the number of partners. The
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woman's education, her pertner’s educaiion, hav-
ing & pusid bzlper st home end phiysical nbuse were
il risk factors. The risk of feta] boss incressed
with the level of education of the wormen and their
partners. The odds ratio was 1,32 (95%CH 1.10-
1.59) for women who hod o paid helper at home.
Women suffering physical abusg, or whose pari-
ner had sex with other women, or whose paniner
paid women for sex, had higher risks than others.
Fig 3 shows il 93% confidence intervals for the
odds ratios between physical abuse and fetal loss
within each pregnancy sumber groop. However,
no increased nsk was found for women who had
an unwanted pregnancy. For this risk feactor, the
association was confounded by the number of
pregnancies but there was no effect modification,
as shown in Fig 4. Among the medical factors
{ Table 71 hypenension, hepatilis, kidney diseass,
anemia and other medical problems were all &s-
socimed with fetal loss. However no associafions
were foond between fetal boss and whercilosis,
diabetes, malaria, hean disease or goiter,
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Afuming +ouds log 2 odds retio (and B Ol

Tabile 4
Association betwesn pregnancy loss and demographic fectors afler sdjusting for ninmber of
[NEENANCIES,
Prodiciors Audjusted oS ratie Cruds knadep Hismig
and 35% 1 odd ratio iest =l
Demographic faciors
Ape (years) <0.00| 0,003
1519 |49 [N Prr My 42
0-24 10K 10.594,1.25) e
25-2% LEE L i0.75.0.97) .3
30-34 LR (0LEAL1-12) .29
33w 1115 ST | 62
=4i) &S 10771020 |4
Partner's age | vears) <fiiiil 0227
17-2% 143 0 Pk A1 052
30-14 i 1093, 1.3} LER: 1]
3520 0B (0, 76,0.98) iR ]
40-H 0.5 (CLAT, 113 1.4
=5 s (L&Y, 1.03) 1.4
Missing 079 (62,0000 a2
Martal st 0,102 0330
Murried 0.98 (LED, .14} 1.256
Living mepether Nk 1096, 1. 42) 0,89
Wilpwed 082 (e, 1.O6) .54
Resbdence o013 0.065
Lirban .14 {1.00,1.26) .93
Rural kL (LEDD.9T) 1.07
Hegion el n2ie
Luzon 1.19 (1AM 32 1.4
Winayas |k (LR A 1.
L FI L P LE A0, 7L ) .92
Pregrancy loss of Fliping woman Pregrancy loes of 8,481 Filpno woman
yes{no yod | i Homogmonily il @ sl 3840
ol = yes i i
1 g 1 =
g 2prag g
i apeey s ol
87 o 1 i
Beguing Bprag —
W AT 18 R 4 OB 1 15 2 25 & AN

Adjusted sorxde odds o (and 35% CI)

Fig 3-Domesiic violence vs fetal loss, by aumber of Fig 4—Unwasnied pregnancy v fetal loss, by mimber

pregnancies.
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Table 5
Association between pregnancy loss and socioeconomic status, and domestic violence after
wddjusting for number of pregnancies,

Predicions Addjurmed ndds ratio Cruide Indep Homag
anad SEEC) odeds ragin bewd sl
By rociscconsmiic siaius
Wiamen's education <{1.0H1 1 0.032
Pen. eolisc/pramury 0.72 (65,081 1,56
High schoolivic-tech |08 (970200 082
Cidlege 1.49 {1.30,1,70 {82
Pariner's aducaliim o LA LTS
Mo, educ/primsry 7l (LA TH |.24
High school/voc-toch |07 110,961 200 090
Collegs |44 (.31 16H) T
Paad belper ai oime
Yes A2 i, 5 093 {1.LH13 A b
My 0,76 (a3 0.91) |0
Heww' nocosme sl
Yes 115 (A9, 1 500 124 0294 L33
No 87 a7 13 LLE ]
By domestic vislence
Phyysical abis
Yes i3 (15147 e C.001 D436
[ 1] 0.76 (0065 00, 8%) 0.7
Foroed o hive sex [
Yes .02 L75.137) 1.0 LIRE i.i58
Nio 0938 {073,133} 1L x
Table 6
hunﬁnhmhﬂmwhuuﬂmuﬂbehwhaﬂ:.djﬂhlhwm
Prediciom Adjusied odds ratio Crode Imihep Homog
nmd ¥SHWCL ndds rati ksl el
Foy sexual behavior
Pariner has sex other
Yei |45 LT3 1.7 EIEC L nLva
o] .o (0L5H0.82) .54
Partner pay women for se1
Yex .59 {1.28.0.97) .72 <00 20K
Mo (63 {0.51.0.78) 058
Chher puriners
s 1415 (0.E7. 0.7} o.581 0438
[ .54 (i NHEY 077
By unwanted preprancy
e 098 JLET. 104 147 (LGTE 1, 354
Mo 102 (0.92,1.15) 0GR
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Tahle 7
Association beiween pregnancy loss and mother's health stalus afier adjusting for pregrancy
number.
Prediciom Auljusted odds mtio Crude Indegp Hemog
amd S5 oaddds ratlé Lt pesd

Hezlih status

Toberculosis:  Yes .28 (092,178 172 0818 o138
1] .63 (031 0LTE) 0.58

Diahetes: Tes 148 095229 1.98 0076 .54
P 6% (044,105 (.52

Hypenension:  Yes 120 (103141 |34 LX) 0859
Wi HY (0T LOSH) w74

Mulursn: Yes AT (0901515 (1 0234 .60
P LBG6 (0661100 10,

Hepatitis: Yes LR (112299 16T 0.y 00649
P (54 (023089 i1,

Kiidney disse: Yev .30 00000054 1.39 L] e 123
P 037 (0.65091) 7z

Hear ifisense;  Yes 101 ¢0.8h. 125 .29 0.4 05Tz
i oy (R0 23 il

Anemia: e LIT 41,15.0.40) 144 =L (kLY
P 0,79 jL69.0ET) .70

Gaiter: Yes 1.2% (0oE 1535 1.39 TP A2
Mo (LR2 (065,102 072

Crither mexdscal profbems;
Yes L2l (1000 .44) 1.6 D ETER] 0387
i 0EY (069.0.99) Ty

ASCUSSION

Our primary objective was (o investigate the
issociations between fetal loss and demographic.
social and medical risk factors, We were particu-
lurly interested I the association between domes-
tic violence and fetal loss. The owlcome was
whether or ol a subject in the target population
buscd ik & Tetal loss, We could have carmied oul a
pregnuncy-based analysis w mudel the risk of 4
lctal loss as o function of parity {and/or age) and
ihe risk factors of imerest. However, pregnancy
uutcomes are probably correlated within subjects.
violating the statistical independence assumption,
and thus pecessitating @ more complex. method
of analysts. To ensure independence of oulcomes
we chose to treal the woman mather than the preg-
nancy s the experimental unit. As a consequence.
the risk of the outcome incresses with the num-
ber of pregnuncies, and thus the number of preg-
nancies is likely 10 be a confounder in the asso-

Wid 34 Mo I fune 3003

ciations of imerest. To eliminate this confiound-
ing effect we divided the smmiple into seven groups
according 1o the number of pregnoncies, and then
recombined the estimates 10 obtin odds ratios,
using the Mantel-Haensrel method. As Fig |
shows, classifying by number of pregnancies
largely eliminates the ffect of age on Fetal loss,
as would be expected. Fig 2 shows very clearly
ihe confounding effect of the number of pregnan-
cies. The crude association betweed fetal loss and
age group indicates increasing risk with age, as
expected, bul this association is reversed when
one adjusts for the number of pregnancies. Fig 3,
which is essentially B metn-analysis plot, graphi-
cally illustraies the association between domes-
tic violence and fetul loss, For this risk factor,
there is litthe i any confounding with the number
of pregrancies, and it is interesting ¥ note that
the associations within each pregnancy-number
group are mostly inconchusive; when these resulis
are combined 8 substantial association emerges.
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The associstion berween fetnl boss and whether
or nol the pregnancy was wanied is aiso shown
graphically in Fig 4. Here the number of preg-
nancies (s & very strong confounder, The crude
odds mtio indicates a sirong associstion bebween
fetal loss and the pregnancy being unwanted, but
after adjusting for the number of pregnancies this
association completely disappears,
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