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Factors Associated with Compliance among
Tuberculosis Patients in Thailand
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Background: Tuberculosis (TB) is a major health problem in developing countries. There are so many factors
which influence the cure rate and one of them is compliance. However, in developing countries like Thailand,
there is little information about the factors that can predict the compliance within TB patients.

Objectives: 1o study the level of compliance and associated factors among tuberculosis patients in Thailand.
Design: A cross-sectional descriptive study .

Setting: Three levels of health care facilities in the 4 regions of Thailand (Zonal TB Centers, Provincial
Hospitals and District Hospitals),excluding Bangkok.

Participants: A total of 487 adult newly diagnosed TB patients with positive sputum smear at the study
location and they were interviewed by trained health personnel with structured questionnaires.

Main Outcome Measures: Level of compliance classified into excellent (punctuality), good (missing < 2
consecutive weeks) and poor (missing > 2 consecutive weeks). The socio-economic variables were studied as
the independent variables.

Results: About 70% (342 out of 487)of the TB patients were males. Mean (SD) of age was 47.2(16.65) years
and ranged from 15 to 84 years. The excellent compliance rate of the TB patients was 65.7% (95%CI: 61.5-
69.6%) while good and poor compliance were 22.8% and 11.5%, respectively. Using Chi-square test of
association, the finding showed that the type of treatment (DOT and SS), gender, working, experience of
contacting TB patient, perception in health status, attitude, knowledge and social support were significantly
associated with the compliance (p < .05). Binary logistic regression (Excellent vs Good and Poor) were used
to adjust the confounding factors. Females were more likely to have excellent compliance than males
(Adjusted OR =1.87, 95% CI : 1.17-2.99, p=.009). Patients having perception of fair health status was 2.26
times more to have excellent compliance (95% CI : 1.45-3.53, p < .001).

Conclusion: Compliance is one of the potential factors to increase the cure rate in TB patients. Finding the
significant factors will pave the way to improve the effective treatment of tuberculosis.
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Tuberculosis (TB) is a major public health
problem in developing countries. It remains the most
important cause of death among adults worldwide. The
prevalence rate of tuberculosis in Thailand increased
every year from 1998 to 2000 with the rate of 51.82 per
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100,000 population but it decreased in the year 2001
by the rate of 48.3 per 100,000 population and has
increased again since 2001 ( Bureau of Epidemiology,
MOPH 2002 ). TB is one of the most leading causes
of death and cause of infectious disease. The death
rate from all types of TB was 14.8 per 100,000 popula-
tion in 2003 (Bureau of Health Policy and Strategy,
MOPH)®. The death rate from pulmonary tuberculosis
was 8.3 per 100,000 population in 2003 (Health Informa-
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tion Unit, Bureau of Health Policy and Strategy). WHO
reported that Thailand has had nationwide Directly
Observed Treatment (DOT) coverage since 2002 and
reached the global target for case detection in 2003.
Recent data suggest that the incidence of TB is
increasing in Thailand®.

Tuberculosis is made worse by poor adhe-
rence to and frequent interruption of treatment. Treat-
ment of tuberculosis requires strict discipline in
order to eradicatet®. There are so many factors that
influence the cure rate and one of them is compliance.
Compliance is one of the potential factors to increase
the cure rate in TB patients. Patient compliance remains
one of the main obstacles that need to be overcome by
a tuberculosis control program in the developing world
as well as in industrialized countries. A better under-
standing of the various factors accounting for treat-
ment default could help to achieve better compliance
from patients®. On the other hand, non-compliance
may also be prolonged and expensive therapy that is
less likely to be successful than the treatment of drug-
susceptibility tuberculosis®. Complying with the pre-
scriptions of the directly observed treatment (DOT),
one of the components of the Global Tuberculosis
Programme of the WHO, is problematic for many
patients®.

In a developing country like Thailand, there
is little information about the risk factors that predict
the compliance within TB patients. Therefore, the
present study was designed to study the compliance
rate and factors associated with compliance in TB
patients who received DOT (Directly Observed Treat-
ment) and SS (Self-supervised) methods in Thailand.

Material and Method
Study design and study samples

The present study was a cross-sectional
descriptive study and conducted in 3 levels of health
care facilities (Zonal TB Centers, Provincial Hospitals
and District Hospitals ) in the 4 regions of Thailand
excluding Bangkok. A sample size was calculated
based on the compliance rate of 80 % from a study of
Barnhoorn F. et al.” with 95% CI and 5% of compliance
rate for minimum error. The formula for one sample pro-
portion estimation from Lemeshow, et al.® giving a
minimum sample size of 384 subjects. Study samples
were adults newly diagnosed TB patients in a study of
randomized controlled trial of directly observed treat-
ment (DOT) for patients with pulmonary tuberculosis
in Thailand (Kamolratanakul P. et al,1999). who were
willing to be recruited.
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Data collection and research tools

A total of 487 TB patients were interviewed
by trained health personnel with structured question-
naires. Questionnaires were designed to collect the
compliance level classified into 3 categories; excellent
(punctuality), good(missing < 2 consecutive weeks)
and poor (missing more than 2 consecutive weeks).
The cure rate was defined by negative sputum smear.
Socio-demographic data were age, sex, marital status,
education level, number of family members and work-
ing status. Social factors were measured in knowledge
about TB, experience to contact with TB patients, atti-
tude towards TB treatment and social support.

Knowledge was assessed about the preven-
tion and transmission of TB. TB patients were asked in
10 items and good knowledge was defined by 5 correct
items or more. The attitude towards TB treatment was
assessed on how they believed that TB can be cured
by taking drugs. Perceived social support from family
and other sources on cooperation with medical treat-
ment were considerable.

Data analysis

After data collection, the questionnaires
were checked for completeness and transferred to code
for data entry. Data were cleaned before analysis and
using SPSS Version 11.5 software. The descriptive
statistics was used to describe the variables in per-
centage, mean and SD as appropriate. Univariate analy-
sis was performed using Pearson Chi-square test to
assess the association between each independent
variables and the level of compliance. Crude odds ratio
(OR) was also calculated. Variable found to be signifi-
cantly associated (p < 0.05) with the compliance in
univariate analysis were considered to be included in
the multivariable analysis. Patients were classified into
2 groups as compliance (Excellent) and noncompliance
(Good and Poor). Therefore, binary logistic regression
was utilized to determine the significant variables after
adjusting for possible confounding variables in the
model, with statistical significance defined as p <0.05.
Adjusted ORs and their 95% CI (Confidence Interval )
were also estimated.

Results
General characteristics of TB patients

During the study period, 487 TB patients
were recruited in the present study. Among the 487 TB
patients, 285 of them (58.5%) were from Zonal TB
Centers of 4 regions. The others were from Provincial
and District Hospitals (20.3% and 21.1%, respectively).
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The majority of patients (70.2%) were male and about
75% of them were under 60 years of age and ranged
from 15 to 84 years. Nearly 60% of them finished Pri-
mary school and some of them (12%) were not literate.
Most of them were married (84.8%) and about a half of
them had family members less than 4 in the house.
When asking about the working status, it was found
that nearly half of the TB patients didn’t work after
they had TB and about 40 % of them mainly earned
money in the family. In addition, the authors found
that about 27% of the patients experienced contact
with TB patients. The details are shown in Table 1.
TB patients in the present study received
DOT and SS treatment 54.2% and 45.8% respectively.
About 65% of them thought that their health status
was good. However, three thirds of theTB patients
had other diseases during the time of interview. Know-
ledge and attitude about TB were assessed by asking
the questions. Patients who could answer the correct

questions from 5 items would be assessed to have good
knowledge. More than half of the patients (54.6%) had
poor knowledge. The attitude towards TB treatment
was assessed to be good if they believed that TB can
be cured by taking drugs. The authors found that most
of'them (92.1%) had a good attitude towards TB treat-
ment. In addition, patients were asked about the
support from their families and friends during their
treatment about money and encouragement. The
result showed that only 54.3% of them had social
support. The results are shown in Table 2.

Compliance rate

The compliance was classified into 3 levels
(excellent, good and poor) and the results showed that
about 65% (95% CI: 61.5-69.6%) of TB patients had
excellent compliance or punctuality. About 35% of
them had missing continuation of drugs. It was found
that about 23% of them missed < 2 consecutive weeks,

Table 1. General characteristics of tuberculosis patients

Characteristics Number Percent
Setting 487
Zonal TB Centers 285 58.5
Provincial Hospitals 99 20.3
District Hospitals 103 21.1
Age (years) 487
<=60 367 75.4
> 60 120 24.6
Mean (SD) = 47.2 (16.65), Median = 48.0, Minimum = 15, Maximum = 84
Sex 487
Male 342 70.2
Female 145 29.8
Education 487
No 59 12.1
Primary school 282 57.9
Secondary school and higher 146 30.0
Marital status 487
Single 74 15.2
Married 413 84.8
Number of family members 482
<=4 275 58.3
>4 197 41.7
Worked in the last year 484
Yes 212 56.2
No 272 43.8
Who earned money in family 477
Patients 195 40.9
Others 282 59.1
Experience of contacting TB patients 483
Yes 130 26.9
No 353 73.1
J Med Assoc Thai Vol. 88 Suppl.4 2005 S151
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known as good compliance, and about 11% of them
missed > 2 consecutive weeks, known as poor compli-
ance. The details are shown in Table 3.

The association between socio-demographic data
and compliance

All of socio-demographic variables were
tested for the association with level of compliance.
Pearson Chi-square test was performed and the results
are shown in Table 4. It can be seen that TB patients
aged under 60 years and over 60 years were not differ-
ent in compliance. Female patients were more likely to
have excellent compliance than male patients (74.5%
VS 62.0%) and statistically significant with p =.029.
Tuberculosis patients who finished primary school
and those who were married had a higher excellent com-
pliance rate than the others (69.5% and 66.8%, respec-

Table2. Type of treatment and social factors of
tuberculosis patients

Factor Number Percent

Type of treatment 487 54.2
DOT* 264 45.8
SSH* 223

Self-perceived in health status 485 34.2
Fair 169 65.2
Good 316

Having other diseases 481 75.1
Yes 361 24.9
No 120

Knowledge about TB 476 45.5
Good 216 54.6
Poor 260

Attitude towards TB treatment 482 92.1
Good 444 7.9
Poor 38

Having social support 481 54.3
Yes 261 45.7
No 220

* Directly Observed Treatment
** Self supervised

Table 3. Compliance rate in tuberculosis patients

Compliance Number Percent
Excellent 320 65.7

95% CI=61.5-69.6
Good 111 22.8
Poor 56 11.5
Total 487 100.0
S152
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tively). However, the authors found that TB patients in
the families with less than 4 or more than 4 family
members were not different in compliance rate. When
the authors considered their working status when they
had TB, those who were still working had less compli-
ance than those who had no work with statistically
significant difference (p =.0003). Similarly, TB patients
who were responsible for earning money in families
had less compliance than those who were not. In addi-
tion, among 130 TB patients having the experience to
contact other TB patients,74.6% of them had excellent
compliance which is higher than those who did not
have with statistical significance (p =.045).

Considering type of treatment, the result
showed that TB patients who received DOT were more
likely to have excellent compliance than those who
received SS and the difference was statistically signi-
ficant (p = .027). When asking about health status,
patients who thought that they have fair health status
had a higher compliance rate than those who thought
that they have good health with statistical significance
(p<.001). Patients having or not having other diseases
had no significant differences in compliance rate. It
was found that knowledge about tuberculosis was
not significantly associated with compliance. But the
attitude towards tuberculosis treatment and social
support were statistically significantly associated
with compliance (p =.033 and p=.017, respectively).
Patients having a good attitude or social support were
more likely to have excellent compliance than those
who did not. All details are shown in Table 4.

The results of multivariable analysis, binary
logistic regression, are summarized in Table 5. Variables
that were statistically significant for p <.05 on univariate
analysis were selected to be included in the multivari-
able model. Those were sex, working status, experienced
contact with TB patients, self perceived health status,
type of treatment, attitude and social support. After
adjusting for potential confounding variables with p <
.05, only two variables, sex and self perceived health
status, were significantly associated with compliance.
Female patients were 1.87 times more likely to have
excellent compliance than male patients ( Adjusted
OR =1.87,95% CI: 1.17-2.99, p=.009). Tuberculosis
patients who thought that they had fair health status
were 2.26 times more likely to have excellent compli-
ance than those who thought that had good health
status ( Adjusted OR = 2.26, 95% CI: 1.45-3.53, p <
.001). However, as of small effect size in other vari-
ables, TB patients who had work, experienced contact
with TB patients, receiving DOT, good attitude and
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Table4. Association between compliance and socio-demographic factors

Socio-demographic factors n Compliance (%) G p-value
Excellent Good Poor

Age (' Years) 367 65.7 232 11.2 0.228 .892
<=60 120 65.8 21.7 12.5
> 60

Sex 342 62.0 254 12.6 7.10 .029"
Male 145 74.5 16.6 9.0
Female

Education 59 55.9 27.1 16.9 5.59 232
No 282 69.5 20.9 9.6
Primary school 146 62.3 24.7 13.0
Higher than primary school

Marital status 74 59.5 27.0 13.5 1.51 469
Single 413 66.8 22.0 11.1
Married

Number of family members 275 66.2 20.0 13.8 3.36 187
<=4 197 66.0 24.9 9.1
>4

Worked in the last year 212 65.6 17.9 16.5 11.50 .0003"
Yes 272 66.2 26.1 7.7
No

Who earned money in family 195 63.1 23.1 13.8 2.66 264
Patients 282 69.1 21.3 9.6
Others

Experience of contacting TB patient 130 74.6 16.2 9.2 6.18 .045"
Yes 353 62.6 24.9 12.5
No

Type of treatment 264 70.1 20.5 9.5 4.88 .027
DOT 223 60.5 25.6 13.9
SS

Self perceived health status 169 76.9 13.0 10.1 16.64 <.001"
Fair 316 59.5 28.2 123
Good

Having other diseases 361 65.4 23.8 10.8 1.23 .542
Yes 120 65.0 20.8 14.2
No

Knowledge about TB 216 66.2 23.6 10.2 0.871 .647
Good 260 65.8 21.5 12.7
Poor

Attitude towards TB treatment 444 66.0 234 10.6 6.84 .033"
Good 38 63.2 13.2 23.7
Poor

Having social support 261 67.8 24.5 7.7 8.17 017
Yes 220 63.2 20.9 15.9
No

Using Chi-square test * Statistical significance at p <.05

social support were more likely to have excellent
compliance. All of crude ORs and adjusted ORs with

95% CI are shown in Table 5.

Discussion

From the results of general characteristics of
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TB patients, it showed that most of the TB patients
finished primary school and had poor knowledge about
TB. This finding is consistent with the study of
Kamolratanakul P et al."” that most TB patients had an
income below the poverty line and had economic
impact of TB at the household level. However, about
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Table 5. Crude Odds Ratio (OR) and adjusted ORs for excellent compliance after adjusting potential confound-

ing variables (n=471)

Factors Crude OR Adjusted OR 95%CI p-value
Adjusted OR

Sex

Female 1.79 1.87 1.17-2.99 .009

Male 1 1

Worked in the last year

Yes 0.973 1.19 0.78 — 1.81 427

No 1 1

Experience of contacting TB patients

Yes 1.76 1.58 0.98-2.54 .059

No 1 1

Type of treatment

DOT 1.53 1.39 0.94-2.07 .100

SS 1 1

Self perceived health status

Fair 227 2.26 1.45-3.53 <.001

Good 1 1

Attitude towards TB treatment

Good 1.13 1.42 0.69-2.93 336

Poor 1

Having social support

Yes 1.23 1.12 0.73-1.71 .603

No 1 1

Using Binary Logistic Regression
* Statistical significance AT P <0.05

92 % of'them had good attitude towards TB treatment.
As in a study of Bicica V et al.!V, the attitude of TB
patients towards treatment was a factor in the efficacy
of chemotherapy. In addition, only half of the TB
patients had social support. Many studies found that
social support and functioning issues were one of
the factors influencing quality of life in patients with
active tuberculosis?!1%19,

The definition of compliance in the present
study was defined and using the criteria for noncom-
pliance as the study of Burmann W1J et al.® to make it
simple and easily applicable. Two consecutive weeks
of missing was used as the criteria for good or poor.
However, as the authors used excellent compliance for
punctuality only ( not missing at all) , therefore, the
excellent compliance rate was only 65%.

It was found in the univariate analysis that 7
variables were significantly associated with compliance.
Those were sex, working, experience, type of treatment,
health status,attitude and social support. These find-
ings were consistent with many studies®>7!4,
Barnhoorn F et al @ found that social support, treat-
ment procedure, knowledge and satisfaction were
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associated with compliance. Moreover, Burman WF et
al ® reported risk factors for noncompliance as alcohol
abuse and homelessness but the authors did not
include these factors in this study. Peltzer K et al.0?
studied the factors at first diagnosis of TB in DOT
patients. They found that the quality of health prac-
titioner patient interaction and causative belief were
associated with compliance whereas knowledge, socio-
demographic and health belief were not associated.
According to the binary logistic regression,
after adjusting the potential confounding variables,
only sex and health status were significant variables.
This is similar to the study of Bashour H and Mamaree
F @ who conducted a prospective study of gender
and TB outcome. They found that diagnostic delay
was significantly longer among males. Significant
differences between males and females were noted in
relation to the place they usually used to seek care.
Although the women reported more barriers to seeking
care, compliance with treatment tended to be higher
and the treatment success rate was significantly higher
among females than males. Additionally, a study of
Santha T et al.'® reported that higher default rates
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were associated with irregular treatment and being
male. Surprisingly, TB patients who considered their
health as only ‘fair’ were 2.3 times more likely to have
excellent compliance than those considering it as
‘good’. It might be possible that those in the “fair’ group
were more interested in their health than the others.
This finding is opposite to the study of Barnhoorn F
and Adriaanse H? , who found that more than 65%
noncompliant groups perceived themselves in a ‘fair’
or ‘poor’ health status.

In multivariable analysis, binary logistic
regression, 7 significant independent variables were
included in the model. Katz MH"? suggested that there
should be at least 10 outcomes for each independent
variable in the model. In the present study, there were
320 outcomes ( Excellent compliance) and the results
showed the narrow confidence interval of adjusted OR.
The percent of correct classification of this model was
about 67%. A case-control study is suggested to be
conducted in a further study. For more information,
qualitative research (Focus group) should be added to
make the utility of the study. In conclusion, compli-
ance is one of the potential factors to increase the cure
rate in TB patients. Improving compliance in patients
could encourage more patients to complete their TB
treatment.

Acknowledgements

The authors wish to thank the staff at the TB
Division, Department of Communicable Disease,
Ministry of Public Health and the health officers at
Zonal TB Centers , Provincial Hospitals

References

1. Public Health Statistics A.D.2003, Ministry of
Public Health, September 2004.

2. World Health Organization (WHO) Report , Global
Tuberculosis Control [Accessed 2005, June]. Avail-
able from: URL: http:www.who.int/countries/tha/
en/

3. Tandon M, Gupta M, Tandon S, Gupta KB. DOTS
versus self administered therapy (SAT) for patients
of pulmonary tuberculosis: a randomized trial at a
tertiary care hospital. Indian J Med Sci 2002; 56:
19-21.

4. Comolet TM, Rakotomalala R , Rajaonarioa H.
Factors determining compliance with tuberculosis
treatment in an urban environment, Tamatave,
Madagascar. Int J Tuberc Lung Dis 1998; 2: 891-7.

5. Burman WJ, Cohn DL, Rietmeijer CA. Noncom-
pliance with directly observed therapy for tuber-

J Med Assoc Thai Vol. 88 Suppl.4 2005

10.

11.

12.

13.

14.

15.

16.

17.

culosis. Chest 1997; 111: 1168-73.

Meulemans H, Mortelmans D, Liefooghe R. The
limits to patient compliance with directly observed
therapy for tuberculosis: a socio-medical study
in Pakistan. Int J Health Plann Manage 2002; 17:
249-67.

Barnhoorn F,Adriaanse H. In search of factors
responsible for noncompliance among tuberculo-
sis patients in Wardha District, India. Soc Sci Med
1992;34: 291-306.

Lemeshow S, Hosmer DW, Klar J ,Lwanga S. Ad-
equacy of Sample Size in Health Studies. New
York: John Wiley & Son, 1990.

Kamolratanakul P, Sawert H, Lertmaharit S. Ran-
domized controlled trial of directly observed treat-
ment (DOT) for patients with pulmonary tubercu-
losis in Thailand. Trans Royal Society Trop Med
Hygiene 1999; 93: 552-7.

Kamolratanakul P, Sawert H, Kongsin S.Economic
impact of tuberculosis at the household level.
IntJ Tuberc Lung Dis 1999; 3: 596-602.

Bicica V, lacob A Psegalinschi N. The attitude of
pulmonary tuberculosis patients towards treat-
ment, a factor in the efficacy of chemotherapy.
Pneumoftiziologia 1991; 40: 48-51.

Peltzer K, Onya H, Seoka P, Tladi FM, Malema RN.
Factors at first diagnosis of tuberculosis asso-
ciated with compliance with Directly Observed
Therapy (DOT) in the Limpopo province, South
Africa. Curationis 2002; 25: 55-67.

Marra CA, Marra F, Cox VC, Palepu A.Fitzgerald
JM. Factors influencing quality of life in patients
with active tuberculosis. Health Qual Life Out-
comes 2004 20; 2: 58.

Rabahi MF, Rodrigues AB, Queiroz de Mello F, de
Almeida Netto JC, Kritski AL.Noncompliance with
tuberculosis treatment by patients at a tuberculo-
sis and AIDS reference hospital in Midwestern
Brazil.Braz J Infect Dis 2002 ; 6: 63-73.

Bashour H, Mamaree F. Gender differences and
tuberculosis in the Syrian Arab republica: patients’
attitude, compliance and outcomes. East Mediterr
Health J 2003; 9: 757-68.

Santha T, Garg R, Frieden TR.Risk factors asso-
ciated with default, failure and death among tuber-
culosis patients treated in a DOTS programme in
Tiruvallur District, South India, 2000. Int J Tuberc
Lung Dis 2000; 6: 780-8.

Katz MH. Multivariable Analysis: A Practical
Guide for Clinicians. Cambridge, UK.Cambridge
University Press, 1999.

S155

25/11/05, 4:19 PM



tlaagil “wWusnu melasugasulugiliadndsa ludsznalng
wsod iaaumans, Asus nuasaung, Holger Sawert, 1 “Wd AanAndl, Aun Saudl

ﬁmummqmﬂ: Tulzadaiutlogm ﬁﬁ’limq‘ﬂ‘ﬁ' “Ayestszmamasimun  Inadifasevangilsznig
lEnsnasesnsniameseatsail uazvillutadudanana Aensldsuenasumuriie aealafanm
lussimarmdaimu dutlszmalng  dalfoyalunindniigaiuiladed wasaviunenisldiue
AsuaavgLlagdnilsn
dagilss A: iedAnwszaunislAfugiasy ez fadedl wiusungldFug Ay ludiasdulse
Tuilszinalne
siluuunis@ne: n1sAneuTaNssIL THEANIARAZIN
pwiiviinIsAnm:  amLEng 3 sxAU Ae gueindlsaies, Taneuiadimda uaz Taanweamnasune Tu
4 mavevilszmalng andungammumiuag
AretiauazisnisAnm: fueluy 487 Auitldsunisiiasudnihusnlealailnansaar wvaiuuon o
nwdAnm uagldiums wnwallagymaains 151904 2itlATunsausuds Tnelduuy unmafeiu
nITNA BLUAD
AIANAUAN: T2ALT8INITIATUET w3 sedt A lATUEIATUAINNILANAT, 1108 lXAN 2 U
Ansiany uas Maguay 2 “UsndAasieriu doulsd se laundautlsnaaudszmnsuasny AN
wan1sAnw: filagdnidsn  aulvaiflunanie faeaz70 (342 A mgmﬁﬂ (SD) 47.2 (16.65) Tl uash ‘&
15 9 84 11 dihaeldfusnasusaiviun fagas 65.7 (95% Cl: 61.569.6%) wusil Sorns 22.8 1 melaiiu
2 “Uaf uas Feras 11.5 1aguiu 2 “Uanidaseny wanimma auaan wiuslasld nima eula-
wAaf wud THAT89NI9INI, WA, N3V, Use untsadiae el gihedmulsa,  aaus 20, viAuAR,
mmfﬁmn”m”mfm uagn12laiunis du yune AN draan uiusAunislaTugIAsuegNl ALY
NN DA (p < .05) AIEUAINITUSLSFULTNI1A98AF Binary logistic regression (n@'yﬁfﬁﬁ/mmu 170 21987)
uda wud iwanilan  1.87 i (95%Cl: 1.17-2.99, p=.009) YBNATE mejﬂoﬁlﬁ"ﬁm’ﬁﬁ 01U
anmeglunasiunans flon1 2.26 i ( 95%Cl: 1.45:3.53, p<.001) fazdilan 1AFuEAsy

'
= o

g1l: nslasuenasuiuilade MALyANuasanIsNsasINIIEIaaIndulsa  nsldAwTade A
atysanislasuenazaanin i nsinwdndsaesinedilse “nsnawsie 1

S156 J Med Assoc Thai Vol. 88 Suppl.4 2005

‘ 149-156 3“B-eey-aa 4 156 25/11/05, 4:19 PM



