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INTRODUCTION

Tuberculosis (TB) remains a major global
public-health problem. Despite the availability
of effective treatment since the 1940s, there
were a million new TB cases and about 2 mil-
lion TB deaths in 2004 (WHO, 2006a). Tuber-
culosis kills more young and middle-aged
adults than any other infectious disease (WHO,
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Abstract. The aims of this study were to determine tuberculosis patients’ treatment-seeking
behaviors, to describe knowledge of TB among TB patients, how that knowledge affected
their treatment-seeking behaviors, and to develop an appropriate model to strengthen the
existing DOTS program. A cross-sectional study was conducted in all government TB clinics
in Samut Prakan Province, Thailand during November 2005-May 2006. The triad model, which
emphasizes the role of a triad of persons (the healthcare provider, the TB patient, and his/her
treatment supporter), can improve patient adherence to TB treatment regimen. The results
showed that only about a quarter (27.7%) of TB patients chose the hospitals with TB clinic for
first treatment, while others chose alternative healthcare modes, including self-care and pur-
chasing drugs from drugstores. The rate of successful treatment was higher for the experi-
mental group (96.0%) than the control group (84.9%) (p=0.057). The confirmed cure rate was
also significantly higher in the experimental group (95.3% vs 78.9%, p=0.02). The program
could be utilized to strengthen the existing DOTS program.

1999). Although it is curable and preventable,
TB remains a major cause of morbidity and
mortality, particularly in the developing coun-
tries (Raviglione et al, 1997). Access to qual-
ity health services and adherence to effective
treatment are issues making TB control in
many countries still a challenge.

Thailand is ranked as one of the 22 high-
burden TB countries. Tuberculosis has been
affecting two subgroups in the population:
young adults, the most economically produc-
tive group, with TB that is often linked with
HIV, and older-age groups, with TB that is
more often the result of reactivation (WHO,
2005). In 2004, the incidence of TB in Thai-
land was 142 cases per 100,000 population/
year. In 2006, WHO reported a prevalence of
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208 cases per 100,000 population, with a
mortality rate of 19 per 100,000, a 71% DOTS’
case-detection rate, and a 73% DOTS’ treat-
ment-success rate (WHO, 2006a). Tubercu-
losis is still a major public health problem in
Samut Prakan Province; in 2006, more than
700 TB cases were registered for treatment.
The morbidity rate was 70 per 100,000 popu-
lation, the cure rate was 78.1%, and the de-
fault rate 7.4%; therefore, not yet achieving
National Tuberculosis Control Program (NTP)
targets (Samut Prakan Provincial Public Health
Office, 2006).

To identify cases of TB, the NTP, which
has been implementing the WHO-recom-
mended Directly Observed Treatment, Short-
course (DOTS), has relied on the passive
method of screening respiratory-symptomatic
individuals seeking care at public healthcare
units. A better understanding of the treatment-
seeking behaviors of TB patients is needed to
identify barriers to timely TB diagnosis and for
the development of effective strategies to im-
prove treatment adherence among TB pa-
tients. This would help improve the quality of
care for all TB cases and increase the propor-
tion of cases successfully treated, while, at the
same time, achieve NTP targets.

Many people with tuberculosis first adopt
an alternative approach before consulting the
healthcare facility. There are several factors
that may explain the patients’ use of health
services other than public health centers;
namely, people expect private‚ providers to be
more effective, more easily accessible, more
sympathetic, and more likely to respect pri-
vacy when compared to government
healthcare providers (Pathania et al, 1997).
The strategy of multiple health-seeking behav-
ior may be called “shopping” for diagnosis and
treatment therapy, changing from one
healthcare provider to another, often resulting
in delays in diagnosis and initiations of effec-
tive treatment (Auer et al, 2000). Previous
studies that addressed the factors that affect

health-seeking behavior found that those fac-
tors were the poor perception of the health
problem, cost of care, physical distance or
accessibility of healthcare, and other reasons
have been reported as reasons for delay in
seeking proper care amongst TB patients in
many parts of the world (Godfrey-Faussett et
al, 2002; Buu et al, 2003; Baldwin et al, 2004).
Amongst TB patients who took any action to
relieve symptoms during the symptomatic
period, studies found that the accessibility of
TB care could be influenced by the patients’
demographic and socio-economic character-
istics (Wares et al, 2001; Chen et al, 2002; Xu
et al, 2004). Studies in Ethiopia on patient and
health service delay in diagnosis and treatment
of pulmonary TB found limited access to di-
agnostic facilities, inadequate knowledge
about TB, less education, and long distances
to healthcare services have been associated
with patients delaying proper diagnosis and
treatment (Madebo and Lindtjorn, 1999;
Demissie et al, 2002).

Failure to complete treatment can result
in prolonged infectiveness, relapse, drug re-
sistance, and death. Incomplete treatment
poses a serious risk for the individual patient
and the community. Completing treatment is
usually an independent decision made by the
patient, a process best referred to as adher-
ence. Non-adherent patients remain infectious
and can spread Mycobacterium tuberculosis
infection in a community, thus, impeding
achievement of national program targets for
TB control. Therefore, early and accurate di-
agnosis, and effective treatment leading to
cure are the core elements of TB control.

Adherence to treatment for tuberculosis
over a long period is called short-course che-
motherapy, which involves taking medications
for at least 6 months. This regimen leads to
problem with treatment adherence (Sumartojo,
1993). Studies in many countries have re-
ported that alcohol use, low educational level,
low income, younger age, and longer dura-
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tion of treatment were associated with non-
adherence (Ormerod and Prescott, 1991;
Menzies et al, 1993; McDonnell et al, 2001).
It is difficult to predict which patients would
not adhere to treatment, and there are sev-
eral reasons why TB patients cannot adhere
to TB treatment; ranging from healthcare pro-
vider factors and deeply-held cultural beliefs
among patient, and for economic reasons
(Sbarbaro, 1990; Rubel and Garro, 1992;
Sumartojo, 1993; Bosman, 2000). To minimize
non-adherence among TB patients, it is nec-
essary to develop innovations to encourage
TB patients to adhere to treatment regimens.

Methods for promoting adherence to
therapy should be tailored to the patient’s
needs. Patients should be educated about the
causes and the effects of TB, the dosing and
possible adverse reactions of their medication,
and the importance of taking their medication
according to the treatment plan (Bloch, 1995;
Advisory Council for the Elimination of Tuber-
culosis, 1995). To understand the importance
of their illness, the patient needed to under-
stand how their treatment would be organized.

The triad model focused on TB patient
centeredness and problem-solving based on
interrelationships among healthcare provider,
TB patient, and patient’s treatment supporter.
It was assumed that good relationships be-
tween providers and clients form an impor-
tance component of quality health care (WHO,
2002). Good doctor-patient communication
has been shown to have a positive impact on
a number of health outcomes. In previous
studies (Stewart, 1995; Stewart et al, 2000),
the quality of communication between doctor
and patient in both history taking and discus-
sion of the management plan was found to
be associated with health outcomes, and the
level of patient-centered communication was
associated with better recovery from discom-
fort and concern, and better emotional health
in the patient. Patient-centered communica-
tion influenced patient’s health through per-

ceptions that their visit was patient centered.

The doctor-patient relationship model, a
mutual participation type that relies on the
patient, works with the doctor as a full partici-
pant in the control of the disease (Szasz and
Hollender, 1956 cited in Cockerham, 2001).
This model depicts the doctor and patient
working together as more of a team than the
patient simply following a doctor’s orders
does. The doctor-patient relationship may
have an important role to play in improving a
patient’s adherence. The provision of appro-
priate information, the demonstration of em-
pathy, and the development of patient trust
are the key determinants of good compliance
with medical treatments in patients (Safran
et al, 1998).

In general, adherence to medical treat-
ment depends on the characteristics of the
treatment, the characteristics of the healthcare
delivery system, and the patient-healthcare
worker bond. The primary characteristics of
tuberculosis treatment that can cause a de-
crease in adherence include its duration and
the need to take several medications (Fujiwara
et al, 2000). Any long-term therapy needs a
positive approach; thus, requiring an adequate
basic knowledge about the disease and the
importance of regular treatment for cure
(Pichu, 2004). To maximize the chance that
patients with tuberculosis complete their treat-
ment, a program of Directly Observed Treat-
ment-short course (DOTS), a systematic strat-
egy for TB control, has been developed. This
approach is the internationally recognized
strategy for TB control (WHO, 2006b). DOTS
involves a health professional or other respon-
sible person who observes the patient taking
each dose of their anti-TB medication. Treat-
ment cannot be effective unless the patient
takes the medications prescribed. The way to
ensure that effectiveness is that the patient
must be given medications under direct ob-
servation by establishing a personal bond be-
tween the patient and the healthcare provider
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with DOTS. The person who observes treat-
ment is called the treatment supporter. The
patient and his/her treatment supporter can
be effectively trained to participate in the medi-
cal decision-making process by empowering
with the appropriate knowledge. Ultimately
resulting in increased compliance and overall
improvement the TB treatment outcomes.

The purposes of the first stage of this
study were to describe the patterns of treat-
ment-seeking behaviors among TB patients,
and the knowledge of TB among TB patients,
and how that knowledge affected their treat-
ment-seeking behaviors. The purposes of the
second stage of the study were to evaluate
the effectiveness of the intervention program
aimed at improving patients’ adherence to
anti-tuberculosis therapy related to cure rates
and treatment completion rates and to deter-
mine its effect on TB control program.

MATERIALS AND METHODS

Stage I was a cross-sectional study to
investigate patterns of treatment-seeking be-
haviors among TB patients. Stage II was a
quasi-experimental study of a pre-test/post-
test, comparison-group design to evaluate the
effectiveness of the intervention program to
promote TB patient adherence to the treat-
ment regimen.

Study setting and study population

The study was conducted at all govern-
ment hospitals having TB clinics in Samut
Prakan Province, during the period Novem-
ber 2005-May 2006. A purposive sampling
technique was used to recruit 300 TB patients
who attended one of the five government hos-
pitals with TB clinics (consisting of one gen-
eral hospital and four district hospitals) in the
study site and who were diagnosed as new
pulmonary tuberculosis cases. For the inter-
vention study, 103 smear-positive TB cases
who attended district TB clinics in November
2005-January 2006 were recruited. They were

followed throughout the TB treatment course
(for six months), and any special events dur-
ing the course of treatment and treatment
outcomes were documented.

Development of the intervention program

The concept of the intensive triad model
was based on interrelationship among the key
collaborators that sharing the goal of patient
adherence to the TB treatment regimen,
namely, the healthcare provider, the patient,
and the patient’s treatment supporter. This
model was intended for TB patients and their
treatment supporters and included informa-
tion about TB and its treatment regimen un-
der the DOTS strategy. The treatment support-
ers provide counseling, and support to the TB
patient taking prescribed medications. One
approach should be used to improve TB case
management in order to increase the effec-
tiveness of a TB control program; the inten-
sive triad model program was viewed as an
innovative way of encouraging TB treatment
outcomes.

The model depicts the triad of persons,
the healthcare provider, TB patient, and treat-
ment supporter, working together as a team,
rather than the patient being required simply
to adhere to the doctor’s prescriptions. While
patients need to be well informed, many still
prefer the doctor to be their chief decision-
maker. Under the intensive triad model pro-
gram, patients were received adequate infor-
mation about their illness condition, for deci-
sion-making, and to guide behavior. In TB
treatment, where complex regimens are re-
quired, the quality of learning and communi-
cation for TB-treatment awareness, between
healthcare provider, TB patient, and the TB
patient’s treatment supporter are major deter-
minants of patient adherence.

After the participant was diagnosed as
having pulmonary TB, the patients who met the
inclusion criteria of the study were recruited
into the study together with their treatment
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supporter. When the patients and their treat-
ment supporters consented to be included in
the study, pre-testing the knowledge regard-
ing TB and its treatment was performed. Sub-
sequently, only the TB patients and treatment
supporters received the TB education train-
ing program, which included information about
the disease, including the symptoms of TB,
mode of transmission, TB treatment, and the
importance of adherence with anti-TB drugs
for the full duration of the treatment, the pa-
tient and treatment supporter roles in TB treat-
ment regimens /DOTS, and side-effects of
anti-TB drugs. The TB education media con-
sisted of a pamphlet, poster, flipchart, bro-
chure, and the reminding and motivating script
on the medication bag, which took about two
hours to conduct.

All of the subjects, in both the experimen-
tal and comparison groups, received anti-TB
drugs for six months under the DOTS pro-
gram, and free-of-charge care. However, only
with the experimental group was the intensive
triad-model program implemented for each
patient and his/her treatment supporter. This
consisted of comprehensive health education
about TB and the importance of its treatment.
All patients were visited at home once monthly
to encourage them to take medication regu-
larly under the supervision of the healthcare
provider. In contrast, for the comparison
group, none of these interventions were con-
ducted.

Instrument

There were two instruments: 1) the data-
collection instrument (structured and unstruc-
tured questionnaires), and 2) the intensive
triad-model program manual.

1) Data collection instruments. A struc-
tured questionnaire consisted of socio-demo-
graphic characteristics, TB-related symptoms,
time between awareness of symptoms and
start of TB treatment regime (defined in
weeks), treatment-seeking behaviors, and

knowledge about tuberculosis. Monthly medi-
cal records and TB cards were used to evalu-
ate patient adherence to the TB treatment regi-
men and treatment outcome. An unstructured
questionnaire was designed for in-depth in-
terviews of patients regarding the reasons
actions were taken by the patient to relieve
symptoms.

2) The manual of the intensive triad-
model program was used to guide the inter-
vention; it included the goals, materials, con-
tent, and detailed guidelines for the group
education of the TB patients and their treat-
ment supporters. The content consist of the
knowledge of TB and the importance of its
treatment; TB drugs’ names, their indications,
usages, and possible side-effects; the reasons
why the patient needs to take several medi-
cations, the importance for the full duration of
the treatment; the role of patient during treat-
ment course, and the role treatment supporter
to provide ongoing support to the patient to
take the correct TB drugs until completion of
the full course of TB treatment.

Definitions

Treatment-seeking behaviors. This refers to
actions taken by TB patients to relieve their
symptoms, including self-care (home remedy
or self-medication), going to a hospital with a
TB clinic, purchasing drugs from drugstores,
seeing doctors at hospitals and private clin-
ics, visiting a healthcare provider at the com-
munity health center (CHC), and using a work-
place clinic.

Knowledge about tuberculosis. This refers to
the knowledge of the patient about TB, based
on the medical perspective on TB, promoted
by the National Tuberculosis Control Program
(NTP). This section of the questionnaire con-
sisted of eight items, scored as “1” for a cor-
rect answer, and “0” for an incorrect answer.
Levels of knowledge were categorized as
good or poor.

Patient adherence to treatment means fol-
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lowing the recommended TB treatment regi-
men, by taking all of the prescribed medica-
tions for the full period required.

Treatment success was defined as cure
(smear-negative at treatment completion) or
completion of treatment without confirmation
by microscopy.

Default case was defined as a smear-
positive TB patient who has been on treated
for at least one month and whose treatment
was interrupted for more than two months.

Data collection

The study was approved by the Ethics
Committee of the Faculty of Tropical Medicine,
Mahidol University. After obtaining informed
consent, the patients were interviewed by the
researcher or a trained assistant researcher
using the structured questionnaire to collect
data on socio-demographic characteristics
(age, gender, marital status, education,
monthly income, etc), present signs and symp-
toms related to TB, how long ago the earliest
symptoms of pulmonary tuberculosis were
evident, and treatment-seeking behaviors, that
is, any action taken by the patient to find relief
from symptoms, up until the medical diagno-
sis of pulmonary tuberculosis and initiation of
treatment. All subjects were evaluated for TB
knowledge: cause of TB, main symptoms sug-
gestive of TB, whether TB was contagious,
modes of transmission, and whether TB was
curable.

In addition, the medical records of the TB
patients were reviewed for patient demograph-
ics, sputum-smear results, chest radiograph,
signs and symptoms, and the interval between
earliest symptoms and date of diagnosis as
pulmonary TB and initial treatment. All sub-
jects were asked about their current TB symp-
toms and any action taken to find relief from
them prior to coming to a hospital with a TB
clinic.

Of the total participants, 247 TB patients
who attended TB clinics were selected and

interviewed to determine their reasons for
seeking and choosing their type of treatment.
Patients were asked how long ago they had
their first symptoms, when the earliest symp-
tom of pulmonary tuberculosis arose, and
what they did to relieve their symptoms.
Sixty-five TB patients, who came directly to
a hospital with a TB clinic for treatment as
their first choice, were asked for their rea-
sons for doing so. Another 182 TB patients
who went to other places prior to visiting a
hospital with a TB clinic were asked for their
reasons.

Data for the intervention study were col-
lected throughout the treatment course re-
garding treatment outcomes. TB knowledge
was assessed in two stages (pre-test and
post-test). After registration for treatment, a
formal interview was conducted and know-
ledge about TB was assessed (pre-test). At
two months, at the end of the initial treatment
phase, TB knowledge was measured again
(post-test), for each TB patient and treatment
supporter.

Data analysis

Data were analyzed for socio-demo-
graphic variables and distributions of factors
related to the treatment-seeking behavior of
tuberculosis pat ients. The independent
sample t-test was used to compare the differ-
ences between the mean scores for know-
ledge about TB among patients who went as
their first choice to a hospital with a TB clinic
for treatment, and patients who went to other
places prior to visiting a TB clinic, and patients
in the experimental and comparison groups.
The chi-square test was used to examine re-
lationships between socio-demographic char-
acteristics, knowledge about TB, and treat-
ment-seeking behavior. It was also used to
compare treatment outcomes, between the
experimental and comparison groups. The
level of significance was set at p < 0.05. Con-
tent analysis was used for in-depth informa-
tion.
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Gender
Male 172 57.3
Female 128 42.7

Age (years)
< 25 48 16.0
25-34 75 25.0
35-44 79 26.3
45-54 47 15.7
55-64 27  9.0
≥ 65 24 8.0
X  =  39.9  SD = 14.9  Min = 15  Max = 86

Marital status
Single 94 31.3
Married 167 55.7
Divorced 17 5.7
Widowed 11 3.7
Separated 11 3.7

Education
Illiterate 30 10.0
Primary school 157 52.3
Secondary school 69 23.0
High school 33 11.0
College 11 3.7

Occupation
Unemployed 172 57.3
Officer  22 7.3
Laborer 115 38.3
Agriculturist 21 7.0
Merchant 27  9.0

Monthly income (Baht)
No income  38 12.7
< 5,000 112 37.3
5,000-10,000 132 44.0
> 10,000 18 6.0

Family size (persons)
< 4 94 31.3
4-6 181 60.3
≥ 7  25  8.3
X   =   4.3  SD = 1.6  Min = 2  Max = 11

Health information media (some had more than
one information source)

TV  248 82.7
Radio 74  24.7
Newspaper 87 29.0
Healthcare provider 14 4.7

Had a person to remind to take medication
Yes 228 76.0
No 72 24.0

Table 1
Characteristics of the tuberculosis patients

studied.

Fig 1–The Triad Model: interactions among key per-
sons in the TB treatment model and the
DOTS strategy.

TB patient

Healthcare
provider

Treatment
supporter

Population Number (%)
characteristics (N=300)

RESULTS

Study Stage I: treatment-seeking behaviors

Socio-demographic characteristics. The ages
of the participants ranged from 15-86 years;
51.3% were aged 25-44 years (25.0% were
25-34 years; 26.0% were 35-44 years). Of the
total, 57.3% were male, 52.3% had finished
primary school, 55.7% were married, 57.3%
were unemployed, and 38.3% were laborers;
44.0% had incomes of 5,000-10,000 Baht per
month and 37.3% < 5,000 Baht; 41.0% had
a child aged < 15 years living in their house;
24.0% had no person to remind them to take
their medication; 91.7% had received some
information about tuberculosis, and the major
source was a television campaign (82.7%).

Actual treatment-seeking behaviors. Table 2
shows the participants’ actual treatment-seek-
ing behaviors when they first chose relief from
their symptoms. In the self-care category, in-
cluding rest and self-medication by home rem-
edy, higher percentages were found among
first-stage treatment-seekers (132; 44.0%).
Among the remainder, 83 (27.7%) came to a
hospital with a TB clinic, were diagnosed with
TB, and started a TB treatment regimen; 40
(13.3%) purchased drugs from a drugstore;
25 (8.3%) went to a community health center
(CHC), 10 (3.3%) utilized a workplace clinic;
and 5 (1.7%) went to either a private clinic or

–

–
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Stage Hospital with Self-care Drug store Private Community Hospitala Workplace Total
TB clinic clinic health care clinic  N=300
No. (%) No. (%) No. (%) No.(%) No. (%) No. (%) No. (%) (%)

Stage1 83 (27.7) 132 (44.0)  40 (13.3)  5 (1.7)   25  (8.3)  5  (1.7) 10  (3.3) 300 (100)
Stage2 26 (  8.7)    0 ( 0.0) 136 (45.3) 19 (6.3)   19  (6.3) 17 (5.7)  0  (0.0) 217 (72.3)
Stage3 53 (17.7)    0 ( 0.0) 0 ( 0.0) 21(7.0)   40 (13.3) 77 (25.7)  0  (0.0) 191 (63.7)
Stage4 101 (33.7)    0 ( 0.0) 0 ( 0.0) 0  (0.0)   0   (0.0) 37 (12.3)  0  (0.0) 138 (46.0)
Stage5  37 (12.3)    0 ( 0.0) 0 ( 0.0) 0  (0.0)   0  (0.0) 0  (0.0)  0  (0.0)  37 (12.3)
Total, N = 300 (100)

Table 2
Actual treatment-seeking behaviors of TB patients, from first to fifth stages of treatment.

aBoth government and private hospitals.

hospital. In the second stage, after the par-
ticipants had decided to take action to find
relief from their symptoms, but the symptoms
continued and were not diagnosed as TB, 136
(45.3%) purchased drugs from a drugstore;
26 (8.7%) came to a hospital with a TB clinic,
were diagnosed with TB, and started a TB
treatment regimen; 19 (6.3%) went to either a
private clinic or CHC; and 17 (5.7%) went to a
hospital. In the third stage, 77 (25.7%) went
to a hospital but were not diagnosed with TB,
while 53 (17.9%) went to a hospital with a TB
clinic, were diagnosed with TB and started a
TB treatment regimen; for the remainder, 40
(13.3%) went to a CHC and 21 (7.0%) went
to a private clinic. In the fourth stage, 101
(33.7%) went to a hospital with a TB clinic,
were diagnosed with TB and started a TB
treatment regimen, while the remainder, 37
(12.3%), went to a hospital but were not di-
agnosed with TB. At the final, fifth stage, after
having taken multiple actions to find relief from
their symptoms, but the symptoms were still
present or even more persistent, 37 (12.3%)
came to a hospital with a TB clinic, were di-
agnosed with TB, and started a TB treatment
regimen.

Over half of the TB patients visited more
than one source of medical care to find relief

from their symptoms before TB was diag-
nosed. One of the most common first choices
when seeking medical care outside the house-
hold was the private sector, in particular, pri-
vate pharmacies. In the second and third
stages of treatment seeking, some patients
sought treatment at a hospital but were not
diagnosed with TB, and thus did not start a
TB treatment regimen. This finding revealed
that the lack of TB awareness among physi-
cians and professional caregivers was the
cause of delayed diagnosis and effective TB
treatment.

Delays in effective TB treatment are of-
ten prolonged and related to both patient
treatment-seeking behaviors and case-detec-
tion failures by physicians. Regarding the TB
patients’ first choice of various medical care
sources for relief of their symptoms, rather
than a hospital with a TB clinic, the TB pa-
tients had initially perceived their early symp-
toms as not being serious and were not aware
that they had TB, so they opted for self-care
(home-remedies). When their symptoms per-
sisted, they self-diagnosed and self-medi-
cated, purchasing drugs from drugstores.
Other factors related to their treatment-seek-
ing behaviors may be the accessibility of medi-
cal care resources other than hospitals with
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TB clinics, and the long waiting times at hos-
pitals.

Most of the patients were not aware of
the symptoms of TB until they were diagnosed;
they thought there were multiple causes of TB,
such as smoking, working hard, environmen-
tal factors (including dust and living in an un-
clean environment), and not being in good
physical condition. However, a small number
of patients knew that TB was caused by bac-
teria. Awareness of TB by the study partici-
pants, its symptoms, and the seriousness of
the disease, was generally poor. Most partici-
pants reported symptoms typically associated
with TB, while treatment seeking was gener-
ally delayed until the disease was advanced
or interfered with their work or normal activi-
ties. They considered the early symptoms of
TB as not serious; thus, they were unable to
distinguish between cough and fever due to a
common cold and similar symptoms that in-
dicate TB. Because the patients initially felt
that their condition was not serious, a large
number used self-medication, such as pur-
chasing drugs from a pharmacy (drugstore).
They were successful in controlling the fever
and the feeling of being sick, but could not
get rid of the cough, which led to the use of
stronger home remedies and a second visit
to the pharmacy (drugstore) for anti-cough
drugs. While self-medication and visiting a
pharmacy were the most common behaviors
for dealing with the initial symptoms, several
patients said they attended a private clinic or
public-health center where they received simi-
lar prescriptions to those who visited pharma-
cies. Therefore, it may be concluded that a
lack of awareness of TB symptoms was one
of several reasons why they chose self-care,
visited private practitioners, purchased drugs
from drugstores, went to private clinics or
community health centers, and when they
were not cured or did not feel better, they went
to see a doctor at a hospital (TB clinic). The
other factors that influenced the decision to

seek treatment were family members and
friends, and the limitations imposed by the
working hours of both health providers and
patients.

A number of TB patients reported that
their family members or friends influenced their
treatment-seeking behavior. They believed that
their family members and friends had told them
whether to visit a doctor. However, many pa-
tients reported they had no time, because of
heavy working hours. When they had spare
time, the patients said, the hospital (TB clinic)
was closed when they visited (outside work-
ing hours), so they resorted to other healthcare
facilities.

Overall, the male TB patients had poorer
knowledge of TB than the females. Patients
aged ≤ 40 years had better TB knowledge lev-
els than those aged > 40 years did. The “illit-
erate/finished primary school” TB patients had
a higher percentage of poor TB knowledge
than those who had finished secondary/higher
school, as shown in Table 3.

TB patient characteristics and treatment-seek-

ing behaviors. The socio-demographic char-
acteristics of the TB patients and their treat-
ment-seeking behaviors are shown in Table 4.
TB patients aged ≤ 40 years were more likely
to choose a hospital with a TB clinic first than
those aged > 40 years were (p = 0.02). Em-
ployed TB patients were more likely to visit a
hospital with a TB clinic first than unemployed
were (p<0.001). TB patients who had finished
secondary/ higher school levels were more
likely to visit a hospital with a TB clinic first
than the “illiterate/finished primary school”
group (p<0.001), and those with better know-
ledge levels about TB were more likely to visit
a hospital with a TB clinic first than those with
poorer knowledge levels (p<0.001).

Patient knowledge of TB. Table 5 shows the
differences in mean scores for patient know-
ledge of TB in the experimental and compari-
son groups, before and after the experiment.
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Variables Low High p-valuea

No. (%) No. (%)

Gender
Male 67 (72.0) 105 (50.7) 0.001
Female 26 (28.0) 102 (49.3)

Age
≤ 40 years 43 (46.2) 131 (63.3) 0.006
> 40 years 50 (53.8) 76 (36.7)

Employment status
Unemployed 35 (37.6) 80 (38.6) 0.86
Employed 58 (62.4) 127 (61.4)

Educational level
Illiterate and primary 72 (77.4) 115 (55.6) <0.001
Secondary and higher 21 (22.6) 92 (44.4)

Monthly income (Baht)
No income and < 5,000 52 (55.9) 98 (47.3) 0.17
≥ 5,000 41 (44.1) 109 (52.7)

Table 3
Socio-demographic variables and patient knowledge about TB.

Knowledge about TB (N=300)

aChi-square test

The minimum and maximum scores for TB
knowledge were 0 and 8, respectively. Before
the intervention, the groups had similar mean
knowledge scores (4.58 and 4.64, for experi-
mental and comparison groups, respectively).
After the intervention, the experimental group
had a significantly higher mean knowledge
score (7.98) than the comparison group had
(6.75, p<0.001).

Study Stage II: improvement in patient adher-

ence to treatment

Patient adherence to tuberculosis-treat-
ment regime was followed-up through the
outcomes of treatment (for six months). Table
6 shows TB patients’ compliance with taking
anti-tuberculosis drugs for six months under
the DOTS strategy. The study revealed that
non-compliance with taking anti-tuberculosis
drugs first appeared on month 4 in the ex-
perimental group; 9 (18.0%) were taking anti-
tuberculosis medication irregularly by month

4, 4 (8.0%) and 1 (2.0%) by month 5, and by
month 6, even more. The TB patients in the
comparison group were taking anti-tubercu-
losis medication irregularly from months 1
through 6. Moreover, defaulters occurred in
the comparison group by months 4, 5, and 6.

Treatment outcomes

Comparing the treatment outcomes of the
experimental and comparison groups, the study
found that 5 (9.4%) defaulted in the compari-
son group, while none defaulted in the experi-
mental group. Of the 50 TB patients in the ex-
perimental group, 41 (82.0%) were cured, while
of the 53 TB patients in the comparison group,
30 (56.6%) were cured. Therefore, the experi-
mental group had a substantially higher cure
rate than the comparison group.

Table 7 shows successful treatment out-
comes for 96.0% of the experimental group
and 84.9% of the comparison group. While
this difference is not statistically significant
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Variables Visit hospital with TB Visit hospital with TB p-valuea

clinic as first choice clinic as other choice
n (%) n (%)

Gender
Male 45 (54.2) 127 (58.5) 0.5
Female 38 (45.8) 90 (41.5)

Age
≤ 40 years 57 (68.7) 117 (53.9) 0.02
> 40 years 26 (31.3) 100 (46.1)

Employment status
Unemployed 18 (21.7) 97 (44.7) <0.001
Employed 65 (78.3) 120 (27.3)

Educational level
Illiterate and primary 30 (36.1) 157 (72.4) <0.001
Secondary and higher 53 (63.9) 60 (27.6)

Monthly income (Baht)
No income and < 5,000 42 (50.6) 108 (49.8) 0.89
≥ 5,000 41 (49.4) 109 (50.2)

Marital status
     Married 43 (51.8) 124 (57.1) 0.4
     Single and divorced 40 (48.2) 93 (42.9)
Knowledge about TB
     Poor (Low) 13 (15.7) 80 (36.9) <0.001
     Good (High) 70 (84.3) 137 (63.1)

Table 4
Comparison of the socio-demographic characteristics of TB patients and their treatment-

seeking behaviors.

aChi-square test

Variables t-value df p-value
X SD X SD

Knowledge of TB
     Before experiment 4.58 1.05 4.64 1.4 0.25 101 0.81
     After experiment 7.98 0.14 6.75 1.4 6.0 101 < 0.001

Table 5
Comparison of TB knowledge among TB patients.

Experimental group Comparison group
(n = 50) (n = 53)

(p = 0.057) in terms of the confirmed cured
rate (patients cured, with negative sputum-
smears in month 6), most patients in the ex-
perimental group were more likely to confirm

cure than the comparison group. The results
showed a significant difference in confirmed-
cure rates between the experimental and com-
parison groups.

– –
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Regularly Experimental Comparison
taking  group group

medicationsa n = 50 (%) n = 50 (%)

  1st month
Yes 50 (100) 49 (92.5)
 No 0 (0.0) 4 (7.5)

 2nd month
Yes 50 (100) 48 (90.6)
No 0 (0.0) 5 (9.4)

 3rd month
Yes 50 (100) 50 (94.3)
No 0 (0.0) 3 (5.7)

 4th monthb

Yes 41 (82.0) 36 (67.9)
No 9 (18.0) 15 (28.3)

 5th monthb

Yes 46 (92.0) 35 (66.0)
No 4 (8.0) 14 (26.4)

 6th monthb

Yes 49 (98.0) 36 (67.9)
No 1 (2.0) 12 (22.6)

Table 6
Comparison of TB patient compliance with

taking medication for a tuberculosis
treatment regimen, between experimental

and comparison groups.

aMeasured by pill count and TB card records
bSome TB patients defaulted

can be nonspecific. Pulmonary-TB symptoms
range from very mild to severe, and can
present with productive cough with or with-
out bloody sputum, fatigue, anorexia, weight
loss, fever, sweating and/or chills, and chest
pain. The time between onset of symptoms
to diagnosis and proper treatment by a quali-
fied health provider (treatment delay), can con-
tribute to increased TB transmission in the
community and more severe disease. Both
patient and healthcare-provider factors, such
as the accessibility or quality of services and
the physician’s awareness of TB, can contri-
bute to delays in diagnosis and treatment.

The determinants of TB patients’ treat-
ment-seeking behaviors in this study appeared
to be complex and represented the interac-
tion of a number of influences on behavior. An
awareness of TB symptoms by patients did
not always result in their seeking treatment,
because the early symptoms of TB were non-
specif ic. Treatment seeking at mult iple
healthcare sources before diagnosis and start
of TB treatment is a common pattern among
TB patients. In addition, seeking different kinds
of medical relief/help may account for delays
in diagnosis and correct treatment. This find-
ing indicated that government health services,
including hospitals with TB clinics, were not
the first choice for TB patients, for the relief of
their symptoms.

Physicians were also partially responsible
for delays in case detection. Tuberculosis is a
disease with diverse manifestations, which can
mimic other diseases, and in the early stages,
symptoms are non-specific. Clinical manifes-
tations can be typical or atypical, depending
on the immune status of the patient. It is,
therefore, not surprising that diagnosis can
elude the most astute physicians, tuberculo-
sis tends to be forgotten, and the clinical pic-
ture is ascribed to a severe form of respira-
tory tract infection.

Our study findings were consistent with

DISCUSSION

Currently, most countries use passive
case-finding approaches to detect TB, as rec-
ommended by WHO. This means that persons
who suspect they have TB must initiate pa-
tient-healthcare provider contact. In this con-
text, knowledge of TB symptoms and the cur-
ability of TB play a crucial role. The unchal-
lenged assumption behind this approach is
that the symptoms of TB are so severe that
patients will seek treatment soon after they
develop (Newell, 2002). The onset of active
tuberculosis is insidious, and the symptoms
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several other reports. Tupasi et al (1999)
found that TB patients who received sugges-
tions about TB took no action (43%), self-
medicated (31.6%),  and consul ted a
healthcare provider (25.4%), which included
private medical practitioners (11.8%), public
health centers (7.5%), private hospitals
(4.4%), and traditional healers (1.7%). A study
by Sudha et al (2003) revealed that a greater
percentage of symptomatic cases attended
private healthcare facilities (78% of urban,
78% of rural) than government ones (55% of
urban, 60% of rural), while 33% of urban, and
21% of rural chest symptomatic cases self-
medicated. Kiwuwa et al (2005) found that
patients went to pharmacies or drug stores
(39.4%) and private clinics (36.8%) more
commonly than government health units
(14%), for the initial contact. Grover et al
(2003) found that patients with chronic chest
symptoms had taken some treatment: 52.5%
home remedies, 47.5% self-medication, and
the majority (82.0%) went to healthcare pro-
viders late. The study by Ouedraogo et al
(2006) found that, before obtaining a diag-
nosis, 24.5% of patients had visited a public
health unit, 31% had visited a private health
unit, 31% had treated themselves, and 6%
had visited a traditional healer.

Knowledge is an essential component of
the health behaviors of TB patients, as regards
seeking medical care for symptomatic relief.

This study found that knowledge was signifi-
cantly associated with treatment-seeking be-
haviors. Patients with better knowledge of TB
were more likely to come to a hospital with a
TB clinic first than those with poorer know-
ledge. Knowledge of TB enables people to
recognize the symptoms of TB and seek early
and appropriate medical care. Similarly, a
study in Ethiopia by Demissie et al (2002)
found knowledge to be an independent vari-
able resulting in significant treatment-seeking
delays. Therefore, educating people about TB
will help people seek medical care earlier.

The result of this intervention study using
the intensive triad model suggested that the
successful treatment rate was higher for the
experimental than the comparison group was.
Moreover, the confirmed cure rate was higher
for the experimental than the comparison
group (p = 0.02).

The intensive triad-model program em-
phasized the participation of key persons to
implement program activities, focusing on
patient adherence to the treatment regimen.
Cure rates were higher for TB patients who
received the intensive triad model intervention
and the DOTS program, than those who re-
ceived DOTS alone were. Family members
observed treatment for most patients in this
study. The study results suggested that treat-
ment supporters (family members) and treat-
ment supervised by a TB-care team provided

Treatment Experimental group Comparison group p-valuea

outcomes n=50 (%) n=53 (%)

Successful 48 (96.0) 45 (84.9) 0.057
Failure/default 2 (4.0) 8 (15.1)
Confirmed cure 41 (95.3) 30 (78.9) 0.02
Failure/default 2 (4.7) 8 (21.1)

Table 7
Comparison of treatment outcomes for the two TB-patient groups.

aChi-square test
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effective and convenient support for TB pa-
tients. This model could be helpful in improv-
ing TB cure rates, which is one of the impor-
tant targets of the National Tuberculosis Con-
trol Program (NTP). The effectiveness of this
model is based on the strength of the DOTS
program at the household level.

This study had several limitations that the
information used in the study largely depended
on self-reports by patients, while the survey of
treatment-seeking behaviors was based on
patient recall and interpretation of the history
of the onset of TB symptoms and their dura-
tion. Recall bias was thus a serious threat to
the estimates of treatment-seeking action taken
and duration before TB diagnosis and treat-
ment. To minimize bias, questionnaires were
pre-tested to ensure that all questions were
understood. Questions were crosschecked
and repeated in different sections of the ques-
tionnaire to check for internal consistency. In-
terviewers were carefully trained and with di-
rect interviews of the cases, recall bias was
minimized. Another limitation was potential se-
lection bias of the sample that all patients were
selected by purposive sampling technique and
were only patients diagnosed at government
hospital TB clinics. Therefore, the results may
not explain the treatment-seeking behaviors
of TB patients diagnosed and treated in pri-
vate hospitals, especially patients with social-
security insurance. However, the results of this
study should be interpreting with caution when
generalize them to the others, because the
study was carried-out only in Samut Prakan
Province.
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