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Global resurgence of tuberculosis (TB) including multidrug resistant tuberculosis (MDR-TB)
poses a challenge for TB control programmes. Currently, the Thai health service system offer Directly
Observed Treatment, Short course (DOTS) and the conventional Self-Administered Treatment (SAT) as
TB controlling strategies. DOTS has been used since 1996 and the number is expected to rise. However,
little research has been undertaken on their cost-effectiveness particularly in Thailand. In this study, we
investigated cost-effectiveness between DOTS and SAT by using a retrospective cohort design
conducted on a cohort of 204 new pulmonary TB patients with sputum smear positive, regardless of
HIV status. All registered patients between October 1, 1998 and March 31, 1999 were followed up until
the occurrence of events or the day of study termination (November 30, 1999) and a cost per case cure
was calculated for each strategy. In general, the TB patients were mostly unskilled male workers with
the mean age of 45 years, graduated from primary school level. There was a high death rate particularly
among smoking males aged 15-34 years. Results revealed that the proportion of defaulters at the second
month of treatment was 2.6% for DOTS compared with 11.5% for SAT. The median time-to-cure
among the DOTS group (184 days) was shorter than those among the SAT group (210 days). Our
findings evidence that the cure rate of patients under DOTS (67.5%) was significantly higher than that
under SAT (34.5%) with the net gain of 96%. The unadjusted analysis showed that patients under
DOTS were more likely to be cured at 1.96 times higher than that of SAT (p<0.01). Using Cox's
proportional hazard model, the patients treated under DOTS had the estimated relative hazard at 2.91
(95% CI 1.704.70) compared with those under SAT after adjusting for occupation and residence.
Although an average cost per patient treated under DOTS (7,363 Baht) was higher than those under
SAT (5,422 Baht), the difference was not statistically significant (p=0.77). In fact, a cost per case cured
under DOTS (10,905 Baht) was lower than those under SAT (15,724 Baht). Sensitivity analysis
indicated that the advantage of cost-effectiveness of DOTS and SAT was sensitive to cure rate but not
for travel cost and labour cost. Moreover, sensitivity results indicated that the net gain between the two
programmes should be at least 36% in order to maintain an economic advantage of DOTS over SAT. In
conclusion, DOTS offer a higher cure rate than SAT resulting in increased cost savings for public
health, thus DOTS is superior to SAT for TB control programmes. Further investigation on high death
rates and implementing a modified DOTS (M-DOTS) strategy in SAT setting are recommended.
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CHAPTERI1

INTRODUCTION

1.1 Rationale and justification

Tuberculosis remains an enormous problem in the world. In 1993, World Health
Organization (WHO) declared tuberculosis (TB) as a “global emergency” (1). In 1996,
eight million new cases, three million deaths, and their projections indicated that one
of every three of the world®s population will be infected with TB (2). Worldwide, 30
million people may die due to TB between 1990 and 2000 (3). The South-East Asia
region is the most case notifications of tuberculosis (4). The global tuberculosis
epidemic is fuelled by dual infection with human immunodeficiency virus (HIV). TB
i; now the leading cause of death among HIV-positive people and up to 40 percents of
AIDS deaths in Asia and Africa. It is estimated that by the end of nineteen century,
HIV igfected—person will annually cause nearly 1.5 million cases of TB that otherwise
woul& ;10t have occurred (4).

Tuberculosis incidence rate and number of cases in Thailand declined steadily
during the decades, following the introduction of effective short—course chemotherapy
(SCC) regimens in 1985. These trends have continued until 1991 and the lowest
incidence rate is 76 per 100,000 population (Figure 1) (5). During 1992-1993, the
upward trends were attributed by influencing of HIV epidemic. In the high HIV
prevalent area such as Chiang Mai, the mortality proportion of the TB patients with

HIV positive under 45 years old increased from 34% in 1989 to 51% in 1992 (6).
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WHO estimated that in the year 2000 the estimated number of total new TB patients in

Thailand would be 120,000 (7).

Figure 1 Trend of new TB case notification (1980-1996)

Source: Public health statistics, 1996

A short course chemotherapy (SCC) had been used as TB controlling programme
(8-11). The Thailand National Tuberculosis Programme (NTP) has been used SCC
since 1985 with treatment completion rate about 80 % but the cure rate, which was
calculated by WHO in 1995, was as low as 50% (7). The weakness of NTP was caused
mainly by routine operational difficulties in diagnosis, treatment, recording and
reporting. The low cure rate of infectious cases is the major problem for TB endemic
worldwide (1). Consequently, erratic or incomplete treatments of TB introduce the
growth of drug-resistant bacilli and multiple drug-resistant tuberculosis (MDR-TB).
An additional factor which led to the recent propagation of these drug-resistant strains

is the concurtence of TB infection with HIV-infected person (12). MDR-TB patients
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are difficult to treat because the organisms resist to several antibiotics (11,13-
16) which resulting in a prolonged hospitalization with more complication or surgical
resection for cure (13,14). Thils, this leads to economic burden of public health
(12,14,17).

The greatest challenges in controlled TB are political rather than medication. The
major challenges are inadequate political commitment and funding, organisation of
services, inadequate case management or a lower rate of treatment completion and
over-reliance on BCG (8). Since 1993, the Directly Observed Treatment, Short course
(DOTS) has been adopted by WHO as a strategy to combat tuberculosis worldwide
(18). DOTS has been reported as an efficient strategy for controlling TB. Treatment
outcomes were collected from 181 out of 212 countries showed that treatment success
rate for DOTS was 78 percents (4). The success of DOTS has been shown in diverse
areas of the world, such as China, Peru, Vietnam and Bangladesh where their cure
rates rise to 95 percents (4,18). DOTS also provides the reduction of the prevalence of
MDR-TB (19) and reduces the cost per case of TB treatment (20) by improvement the
rate of treatment completion (19,21-27). In New York, introduction of DOTS has been
associated with a sustained reduction in the number of new cases and a group of
multidrug resistant diseases (3). Therefore, DOTS is considered as one of the cost-
effective health intervention (20,28,29). In Thailand, the DOTS strategy was first
implemented in 1996. Results in the first eight months were encouraging with 82 %
cure rate (30). In Yasothorn province, the study by Akksilp (1996) found that DOTS
had statistically significant higher cure rate than self-administered treatment (SAT)
(27). Further more, the study by Kamolrattanakul, et al. (1997) agreed with Yasothorn

study. In 1997, the TB mortality rate in Thailand began to decline that might be
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contributed by implementing DOTS (7). To our knowledge, there are few studies on
cost-effectiveness of DOTS in Thailand. Thus, this present study aims to comparing of

costs, effectiveness and cost-effectiveness between DOTS and SAT in Thailand.

1.2 Research Objective

General objective

Comparison cost-cffectiveness between new pulmonary TB patients with sputum
smear positive who treated under DOTS and those who treated under SAT in
Thailand.

Specific objectives

1. To calculate the direct provider cost, consumer cost, full cost and average cost
per patient treated under DOTS and SAT strategies.

2. To compare the effectiveness of patients treated under DOTS and SAT
strategies.

3. To compare cost-effectiveness between DOTS and SAT strategies.

1.3 Research Hypotheses

1. The direct provider cost, consumer cost, full cost and average cost per patient
treated under DOTS are not statistically significant different from those under SAT.
2. The effectiveness as defined by cure rate of DOTS is not statistically significant

different from which of SAT.
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1.4 Operational Definitions
1. A new pulmonary tuberculosis (PTB) refers to a new PTB who has these
following characteristics:
1.1 A patient who has at least 2 sputum smears positive for acid fast bacilli
(AFB), or
1.2 A patient who has one sputum smear positive for AFB and chest X-ray
(CXR) abnormalities consistent with active TB, and
1.3 A patient who has never taken anti-TB drugs for more than one month.
2. Directly Observed Treatment, Short course (DOTS): A short treatment course
for TB patient with the specific procedure in order to increase patient’s compliance.
The patients must take medicine under direct observation by health workers, health
volunteers or patient relatives. The following procedures are recommended. After
initial diagnosis, patients identify an observer either health workers, health volunteers
or their relatives. Patients will be received anti-TB drugs for daily taken. If a health
worker is an observer, a patient will visit a health center for taking the medicines daily
or a health worker will visit a patient and observe patient taking medicines daily. If a
relative is selected as an observer, the health worker will provide packages of anti-TB
drugs for a week or more and supervise the observer and patient weekly at the initial
phase and monthly during the continuation phase (Figure 2).
3. Self-administered treatment (SAT): a patient will be received an one month
supply of anti-TB drugs (a short tt&atmeﬁ course) and self-administered to taking their
anti-TB drugs. Then, patients visit to district hospitals for their drugs refill monthly

during 6 months course (Figure 2).
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new examinees with TB suspected symptoms

AFB
CXR

Diagnosed PTB with sputum smear positive

T‘B/cl';nic (sanitary-communicable disease control section)

SAT strategy ; DOTS strategy

-health education -health education
-set up a treatment schedule and -gives category I regimen to patients
an appointment for the next visit -helps a patient for identifying an observer
-transfers a pjﬁent to health center (HC)
TB patients observer
-revisit on appointment date for -health worker
receiving of anti-TB drugs monthly -health volunteer
-relative

health worker

Bupervise a patient

< and relative weekly at the
initial phase and monthly
during the continuation phase

-observes a ;Yatient takes their medicine daily
-checks either in DOTS card by health volunteer/

relative or in TB record in case of health worker

v :
sputum smear ( AFB ) at the end of fifth month and the end of treatment

}

treatment outcomes

Figure 2 The steps of SAT and DOTS strategies
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4. A short course refers to the standardised regimen category I which consists
of four anti-TB drugs in an initial phase [Isoniacid (H), Rifampicin (R), Pyrazinamide
(Z) and Ethambutol (E) or Streptomicin (S)] and two anti-TB drugs (HR) in a
continuation phase.

4.1 An initial phase is usually 2 month duration for treatment, if the sputum
smear is still positive at the end of second month, the initial phase treatment will be
extended for another month with the same 4 drugs. If the sputum smear at the third
month is still positive, the initial phase will be extended again. This extension will be
ceased either the sputum smear is negative after monthly checking or the extension
period is reached without negative result from spﬁtum smear at the end of the fifth
month.

4.2 The continuation phase is a 4 months duration which consists of two
anti-TB drugs (HR). A treatment duration of a short course for TB will be 6,7 or 8
months for a treatment completion.

5. Treatment outcomes will be evaluated by sputum smear under microscopy at
the end of the fifth month and the end of the treatment. Treatment outcomes could be
classified in 6 categories (31):

5.1 Cured: initial sputum smear positive patient who completed treatment
and had negative sputum smear results on at least two occasions during the
continuation phase, including one at completion of treatment.

5.2 Completed: initial sputum smear positive patient who has completed
treatment with only one negative sputum smear result at the end of the fifth month in

the continuation phase and no sputum smear result at the end of treatment.
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5.3 Defaulted: a patient who is loss to follow up for two consecutive months
after registration.

5.4 Failed: initial sputum smear positive patient who remains sputum smear
positive at the end of the fifth month after the start of treatment or at the end of the
treatment.

5.5 Died: patient who died during treatment, irrespective of cause.

5.6 Transferred out: patient who has been transferred to another reporting
unit and for whom his or her treatment outcome is not known.

6. Effectiveness is the cured rate which is calculated as a number of patients
cured divide by a number of the patients registered and multiply by 100.

7. The full cost is the 'summation of direct provider cost and consumer cost.
(Figure 3)

7.1 The direct provider cost is the summation of direct routine service cost
and medical care cost.

7.1.1 The direct routine service cost is the summation of capital cost,
material cost and labour cost of outpatient department (OPD), sanitary-communicable
disease control section (SDC) and health center (HC).

A. Capital costs are defined as the rental cost for estimation of cost of
the building utilization.

B. Material costs are cost of electric and water and travel cost. The
travel cost assumed to be equal to the price of public transportation charge.

C. Labour costs refer to personnel expenses; salaries, wages, sick
payment, overtime and allowances for housing. The time of health volunteer workers

is translated into monetary cost using a standard minimum wage.
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Direct provider cost

1.direct routine service cost
(OPD, SDC,HC)
* labour cost
* material cost
* capital cost
2..medical care cost
*AFB
*Sputum c/s

*CXR

* Drugs ————> average cost

Full cost (FC/ # of Pt registered)
(FC)

L7 4 cost-effectiveness

(FC/# of Pt cured)

Consumer cost

1.direct medical cost
* drugs cost
2.direct non- medical cost
* travel cost
3.indirect cost

* time cost

Figure 3 Costs component.
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7.12 The medical care cost is the summation of cost of sputum
examination (AFB), sputum culture and sensitivity (c/s), chest X- ray (CXR), TB
drugs and other drugs related to TB. The unit cost of AFB, sputum c/s and CXR of
previous study (32) is used for calculation after adjusted for difference timing. The
unit cost of TB drugs quoted from Tuberculosis Division in 1999. Other drugs related
to TB which were only paid by provider and estimated from price charge of each
hospital in 1999.

7.2 The consumer costs consist of dlrect medical cost, direct non- medical
cost and indirect cost.

7.2.1 Direct medical cost is the monetary expense for other drugs
related to TB which was paid by patient (out of pocket).

7.2.2 Direct non-medical cost is the summation of travel cost of
patients and their relatives.

7.2.3 Indirect cost refers to the time of patients and their relatives
spending for travelling, waiting and receiving treatment which is translated into
monetary cost using a standard minimum wage.

8. The average cost is calculated as the full cost divided by a number of patients
engaged at the beginning.

9. Cost-effectiveness refers to average cost per case cured that is calculated as
the full cost divided by a number of patients cured. The method provides the lowest

average cost per patient cured is considered as the most cost-effectiveness.

1.5 Assumption

1. The health workers worked 20 days per month and 8 hours per day.
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2. Time cost of health volunteers was translated into monetary cost using a
standard minimum wage and they work 8 hours per day.

3. Travel cost of health workers, patients and relatives used the price of
public transportation charge.

4. The average of travel cost and time of travelling, waiting and receiving
treatment of each hospital were used in a case of missing information among

respective TB patients.

1.6 Limitation

1. Cost calculation in this study is based on the direct provider cost and
consumer cost, which the calculation method in this study may be underestimated of
total full cost around 25 %. However, Burman, et al (20) and Moore, at al. (29)
studied cost analysis by using direct cost and concluded that direct cost would be
appropriate to serve the health care planners and administrators in their planing and
administration of health care delivery procedures.

2. Univariate sensitivity analysis, the traditional approach to sensitivity analysis,
is conducted in this study only. It is examined one variable at a time. The analyst must
choose which variables to vary, the amount of variation around the base value of the
parameter. Thus the results of the sensitivity analysis depend on many subjective
choices by the analyst. Although univariate analysis is incomplete, it is a logical and
practical for cost-effectiveness analysis.

3. Recall error may occur according to retrospective cohort study.

4. Misclassification bias may occur as misclassification of alcohol and cigarette

consumption.
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5. Unit cost of AFB, CXR, sputum c / s of Sing-Dong study was used. The study
may be overestimated of medical care cost.

6. Cost of other drugs related to TB may be underestimated because of
incomplete information in medical records.

7. Accuracy data depend on the completeness of medical record. It could be

improved if we can investigate laboratory result at laboratory registration.

1.7 Significance of the study

This may be the first study that is conducted on cost-effectiveness analysis
between DOTS and conventional method in health care settings and community
hospitals in Petchaburi, Ratchaburi and Prachuap Khiri Khan. The study findings will
provide useful information for comparison of resource requirements for delivery of the

TB service and guide public health policy.
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CHAPTERII

LITERATURE REVIEW

2.1 Natural history of tuberculosis (TB)

2.1.1 Definition

A TB patient refers to patient who had the following symptoms such as
weakness, fever, lost weight, cough more than 3 weeks, cough with blood and chest
pain. In addition, TB diagnosis confirms with sputum smear positive for AFB or
positive culture for AFB (33).

Tuberculosis is an infection disease caused by bacteria namely " Mycobacterium
tuberculosis ". In identifying the tubercle bacillus, Koch’ s work is recognized as the
greatest single feat of bacteriologic science and one of the most important in the
history of medicine. The disease usually affects the langs, although in up to one-third
of cases other organs are involved. If properly treated, tuberculosis caused by drug-
susceptible strains is curable in virtually all cases. If untreated, the disease may be
fatal within 5 years in more than half of case (34). Transmission usually takes place
through the airborne spread of droplet nuclei produced by patients with infectious

pulmonary tuberculosis.
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2.1.2 Etiologic agent

Mycobacteria belong to the family Mycobacteriaceae and the order
Actenomycetales. Of the pathogenic species belonging to the Mycobacterium
tuberculosis complex (35) which is classified into many species as follow:

Mycobacterium tuberculosis is the causative agent of nearly all of the
tuberculosis in humans; Mjycobacterium bovis destroys cattle and requirement of
pasteurization of milk; Mycobacterium africanum is a cause of disease in equatorial
Africa ; and A@cobacterium‘microti is not pathogenic fpr humans but a primary

pathogen of voles, in which it produces a disease similar to tuberculosis.

2.1.3 Transmission

Mycobacterium tuberculosis is most commonly transmitted from a patient with
infectious pulmonary tuberculosis to other persons by droplet nuclei, which are
aerosolized by coughing, sneezing, or speaking. The tiny droplets dry rapidly; the
smallest (<5 to 10 pm in diameter) may remain suspended in the air for several hours
and may gain direct access to the terminal air passages (34). There may be as many as
3000 infectious nuclei per cough. In the past, a frequent source of infection was row
milk containing mycobacterium bovis from tuberculous cows. Other routes of
transmission of tubercle bacilli, such as through the skin or the placenta, are
uncommon.

The important determinants of transmission are the intimacy and duration of that
contact, the degree of infectiousness of the case, and the environment of the contact.
Among infected persons, the incidence of tuberculosis is highest during late

adolescence and early adulthood. The incidence among women peaked at 25 to 34
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years of age higher than those among men. The risk of developing tuberculosis is
several times higher among HIV-infected than among HIV-uninfected hosts. Other
conditions kn(;wn to increase the risk of active tuberculosis among persons infected
with tubercle bacilli include silicosis, lymphoma, leukemia, and other malignant
neoplasms, hemophilia, chronic renal failure and hemodialysis, insulin-dependent
diabetes mellitus, immunosuppressive treatment, and conditions associated with
malnutrition (34). Baskin, et al. (35) found that men were 1.9 times higher risk of TB
than women. Patient who had heavy drunk was 2 times more likely to be TB than
those never drink after adjusting for age and smoking. After adjustment for age and
alcohol consumption, the relative risk associated with current smoking was 1.3 higher
than those never smoke. Likewise, Alcaide, et al. (36) showed that patient who had
active smoking was significantly associated with PTB when compared to those never

smoke.

2.1.4 Natural history of untreated TB and its classification

The untreated tuberculosis was often fatal before the advent of chemotherapy.
About one-third of patients died within 1 year after diagnosis, one-half within 5 year
(34), 25% will be recovered (self-cured by strong immune defense) and 25% will
remain ill with chronic of tuberculosis (26).

Tuberculosis is generally classified as 1) pulmonary and 2) extrapulmonary.
Before the recognition of HIV infection, more than 80 % of all cases of tuberculosis
were limited in the lungs (34). However, up to two-thirds of HIV-infected patients
with tuberculosis may have both pulmonary and extrapulmonary disease or

extrapulmonary disease alone.
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A. Pulmonary tuberculosis can be categorized as primary or postprimary TB.

A.l. Primary disease (37) occurs on the first exposure to tubercle bacilli.
Inhaled droplet nuclei which are small, thus the droplet nuclei could avoid the muco-
ciliary defenses of the bronchi and lodge in the terminal alveoli of the lungs. Infection
begins with multiplication of tubercle bacilli in the lungs. This is the Ghon focus.
Lymphatics drain the bacilli to the hilar lymph nodes. The Ghon focus and related
hilar lymphadinopathy form the primary complex. Bacilli may spread into blood
system from the pnmary complex throughout the body. The immune response
develops about 4-6 weeks after the primary infection. The size of the infecting dose of
bacilli and the strength of the immune response determine the rate of progression. In
most cases, the immune response can terminate the multiplication of bacilli. However,
a few dormant bacilli may persist in some individual whose immune response could
not prevent multiplication of bacilli. Therefore, TB would develop within a few
months.

A.2. Postprimary TB (38) occurs after the latent period of months or years
after primary infection. The process could be reactivation or reinfection. Reactivation
means that dormant bacilli persisting in tissues for months or years after primary
infection start to multiply. This may be in response to a trigger, such as suppression of
the immune system by HIV infection. Reinfection means a repeat infection in a person
who previous had primary infection. Post-primary TB usually affects the lungs but can
involve any part of the body. The characteristic features of post-primary pulmonary
TB are the followings: extensive lung destruction with cavitation; positive sputum

smear; upper lobe involvement; usually no intrathoracic lymphadinopathy.
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B. Extrapulmonary tuberculosis (39) may develop early in the course of
pulmonary tuberculosis, or it may appear years after the primary pulmonary infection.
Intralyminal spread, or lymphohaematogenous dissemination may occur as a result of
direct extension. Extrapulmonary disease may be an indolent process or a rapidly
progressive acute illness. Virtually any organ or system in the body may be involved
as a solitary focus or in a disseminated disease. In general, haematogenous will spread
from the primary pulmonary focus within the first 6 weeks of infection when bacterial
multiplication is not impeded by host defense. The gérm distributes following a
circulation system, but well-oxygenated areas, such as apical-posterior areas of the
lungs, kidneys, lymph nodes, vertebral bodies, subependymal meninges, epiphyses of
long bones, bone marrow, and the retiquloendothelial system, favor the growth of

Mycobacterium tuberculosis .

2.1.5 Diagnostics

Most cases of PTB are diagnosed according to the symptoms as following (40);

1.A patient had a cough for more than 3 weeks.

2.Blood in the sputum may vary from a few spots to a sudden coughing of a large
amount of blood.

3.Breathlessness m tuberculosis is due to extensive disease in the lungs or to
pleural effusion complicating the lung tuberculosis. The breathless patient frequently
appears ill and has lost weight and will often have fever.

4.Pain in the chest is not uncommon in tuberculosis. Sometimes it is just a dull

ache. Sometimes it is worse on breathing in. Sometimes it is due to muscle strain from

coughing.
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5.0ccationally, the patient may seem to develop an acute pneumonia but could
not recover after treatment with routine antibiotics.

Physical signs

1.General condition: The patient may be obviously ill. He may be very thin, with
obvious loss of weight. He may be pale or has a flush due to fever.

2.Fever: There may be only slight rise of temperature in the evening. The
temperature may be high or irregular. Often there is no fever.

3.Chest: Often there are no abnormal éigns. The commonest is the crepitations in
the upper part of one on both lungs.

The acid fast stained sputum smear is the time-tested method for detection of
Mycobacterium tuberculosis . 1t is a simple and inexpensive method used worldwide

(41) with high specificity almost 100% and sensitivity between 30% and 50% (37).

2.1.6 Short course treatment of tuberculosis

Standardised treatment regimens (short course) have four categories for the
different TB cases. There are three main properties of anti-TB drugs: bactericidal
ability, sterilizing ability, and the ability to prevent mMe. The anti-TB drugs
possess these properties to different extents. Isoniazid () and Rifampicin (R) are the
most powerful bactericidal drugs, active against all populations of TB bacilli.
Pyrazinamide (Z) and Streptomycin (S) are also bactericidal against certain -
populations of TB bacilli. Pyrazinamide is active in an acid environment against TB
bacilli inside macrophages. Streptomycin is active against rapidly multiplying
extracellular TB bacilli. Ethambutol (E) and Thioacetazone (T) are bacteriostatic drugs
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used in association with more powerful bactericidal drugs to prevent the emergence of
resistant bacilli (31).

Each of the standardised chemotherapeutic regimens is consisted of two phases:
initial and continuation phases. Initial (intensive) phase is the duration that a patient
spends two to four months and uses four anti-TB drugs daily under direct observation
in order to reduce the number of tuberculosis organism. The continuation phase is the
duration that a patient spends four to six months and uses two to three medications
daily under direct observation (42).

A review of the literature showed that gender (43,44), income (46,47) and
occupational (43) are significant associated with treatment regularity or compliance.
Hudelson, et al. (44) suggested that defanlter was significantly higher among men than
women. Francis, et al. (47) found that compliance was reduced for the lower
socioeconomic group. Burman, et al. (48,49) and Oscherwitz, et al. (50) suggested that
‘patients with alcohol abuse was noncompliance 3 times higher than those without
alcohol abuse. However, Reichman (51), Vateesatokkit, et al. (52) and Maneeroungdet
(53) found that there was no significant relation between the sociodemographic and

treatment regularity or compliance.

2.1.7 HIV infection and tuberculosis

Human immunodeficiency virus (HIV) destroys the immune system that is
critical to mounting a cell-mediated immune response. Therefore, predictably a high
rate of progression from latent infection to active tuberculosis (39). A person who has

HIV-positive is 30 times more likely to infect with TB than a person who has HIV-
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negative (4). Compared to an individual who is not infected with HIV, an individual
infected with HIV has a 10 times increased risk of developing TB (38).

It is estimated that nearly two billion peoples worldwide are infected with
Mycobacterium tuberculosis. Out of those, 16 millions are HIV infected. Five to six
millions are dually infected with Mycobacterium tuberculosis and HIV. Seventy
percents of TB/ HIV dually infected peoples living in sub-Saharan Africa and 20% in
Asia (31). Generally, anti-TB chemotherapy is the same for HIV-infected as for HIV-

hlminfected TB patients, with the exception of the use of thioacetazone (4,31,42).
Thioacetazone is associated with a high risk of severe, and sometimes fetal or skin
reaction in HIV-infected individual (34). Therefore, Ethambutol should be used
instead of thioacetazone in patient with known or suspected of HIV-infection.

The mortality of TB/ HIV patients living larger than 1 year after starting TB
treatment is about 20 % (31). This mortality is greater than HIV negative TB patients.
The excess deaths in TB/ HIV patients during and after treatment are partly due to TB
itself or other HIV-related problems.

Tuberculosis with HIV infection were associated with widely disseminated
disease (54,55). Richter, et al. (54) found that coexisting TB/HIV infection affected in
clinics and laboratories , There was no apparently affected on radiograph. Fischi, et al.
(55) concluded that tuberculosis causes multidrug resistant bacilli in HIV positive
patients who have poor treatment response with an inability to eradication the
organism caused substantial mortality. As HIV infection progress, CD4+ lymphocytes
decline in numbers and ﬁmctions. The immune system is less able to prevent the
growth and local spread of organism. Then, disseminated disease is more common and

poor response of treatment (38).
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2.1.8 Epidemiology
A. Global situation
Mycobacterium tuberculosis infection caused about 9 million deaths in 1995
worldwide. These deaths comprise 25% of all avoidable deaths in developing
countries. Ninety-five percents of TB cases and 98% of TB deaths are in developing
countries. Seventy-five percents of TB cases in developing countries are in the

economically productive age group (15-50 years) (38).

South-east Asia  Nortern Pacific Affica

Figure 4 Reported tuberculosis cases by WHO Region, 1996. (total number of
notified cases = 3,805,063 )

Source: Adopted from WHO Geneva, TB controlling progeamme, 1997.

Of the 3.8 million cases reported to WHO in 1996, 39% were reported from the
South-East Asia region (Figure 4). One million death occurred in the SEA region. Of

the 4.5 million people who were HIV-positive in 1997, about one-third were also
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infected with TB. Between 56% and 80% of AIDS cases diagnosed in Thailand, India,

Nepal and Myanmar were also infected with TB.

B. Situation in Thailand

Estimates of the total TB burden can be calculated from a series of surveys of the
prevalence of infection and disease from 1962 through 1991. The estimated ARI was
2.3% in 1983 and 2.0% in 1987. Continuation of the downward trend of 3.5% annually
would lead to an estimate of the ARI of approximately 1.4 % in 1998. This would be
equivalent to an incidence rate of 70 TB cases with smear positive per 100,000
population. The policy of the government is only passive case-detection that carried
out particularly symptomatic persons who want to detect TB at health facilities due to
active case-detection is difficult and expensive. Practically when respiratory / TB
suspected symptomatic persons visit the health facilities they have to be diagnosed at
Zonal TB center 42.5%, 23.7% at provincial hospital, 33.5% at community hospital
and 0.2% at health center (7).

Tuberculosis notification rate and case numbers declined steadily during the
decades. Until 1992-1993, the upward trends were observed in the areas most afflicted
by the emerging HIV epidemic, particularly in the upper Northern provinces, where
the annual increasing rates of the case number is 10% (7). Case notification rate does
not reflect the overall burden of tuberculosis in the community. The actual case
numbers could be double, due to underdetection and underreporting. WHO estimated
that in the year 2000 the numbers would be around 120,000 which 20% is attributed to

the impact of HIV epidemic (7).
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TB mortality rate increased from 5.9 per 100,000 in 1994 to 7.0 and 7.7
respectively, in 1995 and 1996. In 1997, that rate began to decline which was resulted
from implementation DOTS in Thailand (7) (Figure 5). At national level, the reported
cases of TB were highest among those age over 65 and lowest among those 10-14
years old (Figure 6). However, it should be noted that the number of reported cases
among 25-34 years old were increasing during 1992 to 1996. At provincial level, the
reported cases of TB particularly in central region of Thailand show increasing trend
during 1996-1998 (Figure 7). Ratchaburi, Petchaburi and Prachuap Khiri Khan were
reported a higher number of TB cases each year and Ratchaburi was the province with

the highest reported TB cases among the three provinces.
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Figure 5 Trend of TB mortality rate per 100,000 population (1988-1997).

Source: Public Health Statistic 1997
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Figure 6 Notification case of tuberculosis per 100,000 population by age-group,
Thailand, 1992-1996.

Source: Public Health Statistic, 1996.
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Figure 7 Notification case of tuberculosis per 100,000 population by
selected three provinces 1996-1998.

Source: Public Health Statistic 1998
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2.2 Tuberculosis controlling programme in Thailand

2.2.1 Self-administered treatment (SAT)

Tuberculosis control in Thailand has been launched by the Department of Health,
Ministry of Public Health (MOPH) in late 1949 during which the disease remained
one of the leading causes of death. National Tuberculosis Programme (NTP) has been
conducted as the special project until 1966 and has been implemented through the
existing health facilities since 1967.

In 1982, TB clinic, a technical and managerial system of standard case-finding
and ambulatory chemotherapeutic services have been established. A nation wide
introduction of 6-8 month short-course chemotherapy (SCC) has been initiated since
1985. The Social Medicine Section (SMS) and the Sanitary-Communicable Disease
Control Section (SDC) of province and district hospitals respectively are responsible
TB clinics and TB activities of the hospitals. Practically, when respiratory/ TB
suspected symptomatic persons visit the hospital they have to be initially screened and
investigated by the Outpatient Department (O.P.D) before being diagnosed by the
doctors and being transferred to TB clinic. New examinees will be received the results
of chest-x-ray and first spot sputum examination on their first day of visiting unless
they need to collect two more sputum specimens on the second visit. The steps of
rendering services to TB patients in hospital shown in Figure 8.

In SAT strategy, a patient will be received an one month supply of anti-TB drugs
and self-administered to taking their anti-TB drugs. The patients visit to district

hospital for their drugs refill monthly during 6 months course.
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Figure 8 Flow chart showing process of rendering services to TB patients in hospital.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Public Health)/ 27

2.2.2 Directly Observed Treatment, Short course (DOTS)

With the notable success of NTP, tuberculosis cases and death declined year after
year. Until 1992 because of high HIV burden, the new TB cases began to increase.
Essential efforts have been made in order to cope with this situation. The Tuberculosis
Programme Review was jointly conducted by MOPH and WHO in 1995 to
strengthening the NTP. Weakness of NTP was identified in terms of diagnosis,
treatment, recording and reporting system, and needs to be strengthened in line with
WHO recommendations. Then, the newly revised control strategy, Directly Observed
Treatment, Short-course (DOTS) was originated by NTP in 1996 in Thailand (7). The
5 main components of this strategy are the following (31):

1. Political commitment to give high priority to TB control.

2. Passive case-finding with sputum smear examination by microscopy.

3. Well-organized logistics for TB drugs.

4. Direct Observe Treatment by standardised short-course regimen of

chemotherapy.

5. Good programme management based on accountability and supervision of
health care workers including the evaluation of full cohort analysis of treatment

outcomes.

The success of the DOTS strategy depends on the implementation of government
commitment to the NTP. An early case is detected by sputum smear microscopy
examination of TB suspects in general health services and a standardised treatment
short-course anti-TB treatment regimen between six to eight months, with direct

observation for at least the initial two months should be adhered. A regular,
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uninterrupted supply of all essential anti-TB drugs and monitoring system for
programme supervision and evaluation are prudent.

Overall objectives of this strategy are reduction of mortality, morbidity and
disease transmission and prevention of the development of drug resistance. By setting
objectives at 85% cure rate among detected new cases of sputum smear-positive TB
and 70% detection rate among existing cases of sputum smear-positive TB, the impact
would reduce half of TB burden within 7 to 15 years.

Directly Observed Treatment (DOT) refers to the TB treatment programme which
is assigned for increasing patient compliance rate (31). In DOTS strategy when
respiratory/ TB suspected symptomatic persons visit the hospital they have to be initial
screened, investigated and treated similar to those in SAT strategy. The difference of

both DOTS and SAT are shown in Tablel.

2.2.3 Effectiveness of DOTS

Directly Observed Treatment, Short-course is recommended by WHO for
controlling TB worldwide. According to WHO reported, cure rate under DOTS was
72.0% global, 70.2% in SEAR region and 78% in Thailand (Table 2). The literature
reviews presented that cure rate among new PTB patients under DOTS strategy was
60.0% to 89.7% whereas the cure rate among those under SAT strategy was 52.3% to
75.4%. Moreover, review of the literature shows that DOTS demonstrated effective
strategy in all designs eithq descriptive (22), prospective (27,58,60,61) or
retrospective (24,25). Diversity of observers of DOTS strategy such as nurse (22),
health worker and health volunteer (23,27) and family member (61,27) indicated

similar in the effectiveness of DOTS. The findings of direct observation with incentive
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Table 1 The difference of both DOTS and SAT.

Items SAT DOTS
1.The patients The patients take their The observer watches the patient
take medicines medicines without swallowing the medicines.
observer. (The observer may be a health
worker, health volunteer or family
member)
2.DOTS card No The observer checks on DOTS
card after the patient swallowing
the medicines.
3.The patients No ( the patients are Yes. The aim is to maximize drug
facilitate received treatment at the compliance. Treatment will be
bospital for all course of | offered as close to the patient’s
treatment.) home ( e.g. health center, district
hospital ) as possible.
4.Home visit of | No Weekly in the initial phase and
health worker monthly in the continuation
phase.
5.Evaluation by | monthly At the end of initial phase, at the
sputum end of fifth month and at the end
examination of the treatment.
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Table 2 Comparison of DOTS treatment outcomes.
WHO |WHO | WHO Kamolrat | Akksilp | Siriwat, | Kungsa-
(56) (56) (56) -tanakul, | (27) et al.(58) | worn,
1996 1996 1996 Et aL.(57) | 1996- 1996- Et al.(59)
1996- 1997 1997 1995-
1997 1996
Study area | Global | South- | Thailand | Thailand | Yaso- Pitsa- Khon
East thon nuloke Kaen
Region
Design NA NA NA Random- | Prospec- | Prospec- | Retro-
(report) | (report) | (report) | ised tive tive spective
control cohort
trial
Outcome
of DOTS
*cure 72.0 70.2 78.0 76.1 88.2 66.3 82.4
*complete | 6.8 7.0 0.0 7.8 0.0 22.1 0.0
*died 3.7 84 43 6.3 74 3.5 0.0
*fail 58 1.8 1.7 14 0.0 0.0 0.0
*default 1.3 3.7 2.6 6.5 1.5 7.0 17.6
*transfer 2.7 24 1.7 1.9 29 1.2 0.0
Compa- NA NA NA SAT SAT SAT Non-
rison (none) | (none) | (none) DOTS
group

NA: Not applicable

DOTS: Directly Observed Treatment, Short course
SAT: Self-administered treatment
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(21,25) suggested that DOTS strategy provided a higher effectiveness compared to
other strategy. Either daily dose (21) or intermittent therapy (19,22,60) also showed
the success of DOTS. We described the studies of effectiveness of DOTS in following
section.

Zeng ZF, et al (21) assessed the cure rate of 112,842 Chinese patients with smear
positive tuberculosis after implement DOTS countrywide between 1991 and 1994. The
findings showed that the cure rate was 89.7% among new patients and 81.1% among
relapse cases.

Wilkinson, et al. (23) evaluated a community-based tuberculosis treatment
programme involving DOTS in South Africa between 1981 and 1994. Of 2,186 TB
patients were registered, 1,903 (87%) received DOTS. Treatment completion was
defined as documented proof of taking every dose of six months course under DOTS.
The study reported that the completion rate occurred 69%. However, the completion
rate could be increased to 85% when transferred out patients were excluded

Neher, et al. (60) evaluated the effectiveness of a three times weekly, DOTS.
From January 1990 to December 1993, 771 pulmonary TB and 115 extrapulmonary
TB were studied at Katmandu, Nepal. The cure rate was measured as effectiveness of
the programmes. They defined a cured sputum positive patient as one who has
completed treatment and had two consecutive negative smears and culture at least at
the end of treatment. The result showed cure rate of 411 new sputum smear positive
patients was 69%.

Even though the results were ranged from 69% to 89.7%, the above studies did
not compared effectiveness of DOTS with other programme. Thus results may not be

appropriated information for the decision maker to select the alternative programmes.
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Weis, et al. (19) compared the outcome of standard therapy with directly
observed therapy ( DOTS ). They reviewed the charts of 988 patients with positive
cultures for Mycobacterium tuberculosis 4in Tarrant county from January 1, 1980
through December 31, 1992. Patients who were registered from January 1980, through
October 1986 were treated with unsupervised. From November 1986 to December 31,
1992, treatment was directly observed therapy. Relapse rate was measured as the
effectiveness of the two strategies. A relapse was defined as a positive culture for
Mycobacterium tuberculosis in a patient who had previously completed an adequate
course of therapy. The results showed that the relapse rate decreased from 20.9% to
5.5% after institution of DOTS. The authors suggested that DOTS led to significant
reductions of relapse. However, the data from this study were collected at different
period. Its results of comparison may not reflect the actual effectiveness of the two
strategies.

Chaulk, et al. (22) evaluated community-based DOTS for tuberculosis control by
comparison completion rate in Baltimore with the five major US cities (Atlanta,
Miami, Newark, San francisco and Washington) which had the highest TB incidence
in 1981 but which did not have comprehensive DOTS programme. All TB patients
who were registered between 1986 and 1991 were analyzed by controlling
confounding factors such as AIDS, immigration, unemployment and poverty. From
1986 through 1992, Baltimore’ s DOTS had the highest completion rates (90.1%)
when compared with the five cities which did not implement DOTS programme
(75.4%, 74.0%, 53.6%, 84.6% and 70.8%, respectively). The authors concluded that
DOTS could be increased the completion rate. The strength of the study was that the

outcomes were compared in the same period with controlling confounders.
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Davidson (25) compared treatment completion rates at 8 and 12 months after
treatment initiation for new patients with active TB treated with either DOTS or self-
administered therapy (SAT). All new TB patients (319 cases) were reported to the
Philadelphia Department of Public Health between July 1, 1994 and June 30, 1995.
Patients exclusion were those who died during initial hospitalization, patients lost to
follow up and never started neither DOTS nor SAT, and patients who crossed over
from SAT to DOTS with less than 2 months of missed therapy. The findings noted that
at 8 months, 52% of DOTS patients completed treatment compared with 35% of SAT
patients. At 12 months, completion rates were 70% for DOTS patients and 53% for
SAT patients. Even though the study showed the higher effectiveness of DOTS over
SAT but the results were suffered from loss to follow-up.

Alwood, et al. (26) compared the effectiveness of intermittent DOTS with daily
SAT. They reviewed 107 charts with TB and HIV infection at Baltimore City between
January 1984 and June 1992. Patients who died prior to receiving any anti-TB drugs
were excluded. Patients who completed the initial four daily drugs regimen were
included. Completion 6 months of therapy was defined as effectiveness of both
therapies. The findings indicated that patients who received DOTS were 96%
completion rate compared with 76% for SAT. Controlling confounders did not
performed. The external factors may be affected the effectiveness of both DOTS and
SAT strategies. The results of comparison may not reflect the actual effectiveness of
the two strategies.

Previous studies were compared cure rate between DOTS and SAT. In general,
DOTS showed the higher cure rate than SAT. However the unblinded randomised

controlled trial (62) showed that self-supervised (60%) had more successful outcome

44796 | R
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'than directly observation (54%) in new patients smear positive. That study provided
DOTS at a clinic that the patients attend the clinic during working hours (five days a
week) in order to take their medication under supervision by clinic nurses. The self-
supervised method required patients or their family member to visit the clinic once a
week in order to receive TB drugs. The difference in TB case management may lead to
difference in compliance between two groups and resulting in this difference in the
study findings.

Siriwat, et al. (58) compared treatment outcome between short course
chemotherapy (SCC) and DOTS. The samples were 172 new smear sputum positive
pulmonary TB patients who were registered at Tuberculosis Center Region 9,
Phisanulok, Thailand, during September 1996 to October 1997. The authors
randomized patients into 2 groups. Eighty-six cases were treated under DOTS while
remaining received SCC. They defined cure rate as effectiveness of the strategy. The
DOTS group showed the cure rate 66.3% compared with 52.3% for SCC. However,
there were a switch over between DOTS and SAT group during the study period and it
may be affected the results.

Kasetjaroen, et al. (61) compared treatment outcome between two strategies,
directly observed by family members (DOTS) and another without any observers
(non- DOTS). During October 1992 to May 1993, 232 new pulmonary TB with
sputum smear positive, negative or culture positive for AFB were registered at
Tuberculosis Center Region 12, Yala, Thailand. DOTS group enrolled 120 cases and
non-DOTS group were 112 cases. They defined a percentage of patients completed
treatment regardless sputum smear result at any time as the effectiveness of both

strategies. The authors suggested that DOTS by family members revealed higher
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completion rate than non-DOTS (90.8% and 80.4%, respectively). Controlling
confounder was not conducted. The finding may not reflect the actual effectiveness of
the two strategies.

Kungsaworn, et al. (59) compared treatment outcome between regular short
course chemotherapy (SCC) and DOTS. New and retreatment pulmonary TB with
sputum smear positive (61 and 8 cases, respectively) were registered at Tuberculosis
Center Region 6, Khon Kaen, Thailand, during July 1, 1995 to September 30, 1995,
designed to SCC group. Those (51 and 15 cases, respectively) who were registered
during July 1, 1996 to September 30, 1996, were in DOTS group. The results
demonstrated cure rates were 82.4% and 75.4% among the new pulmonary TB in
DOTS group and SCC group, respectively. In the retreatment patients, DOTS group
showed cured rate 73.3% compared with 87.5% of SCC group. Results of the study
should be interpret with caution because the authors compared two strategies in
difference period.

 AKksilp (27) assessed the ratio of types of observer feasibility of integration
DOTS into routine public health and compared treatment outcome between DOTS and
SAT. Two hundred and ninety six new pulmonary TB with sputum smear positive,
315 new pulmonary TB with sputum smear negative and 46 new extrapulmonary TB
were registered at community and provincial hospital at Yasothon, Thailand, during
October 1, 1996 to July 31, 1997. Thirty cases were excluded since they transferred
out of Yasothon, 292 cases (44.64%) were treated under DOTS by family members
88%, Those 335 cases receiving SAT. The cure rate was measured as effectiveness
among new pulmonary TB with sputum smear positive and completion rate were used

among new pulmonary TB with sputum smear negative and extrapulmonary TB. The
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findings indicated that the cure rate 88.2% for DOTS compared with 56.8% for SAT
among new pulmonary TB with sputum smear positive and DOTS achieved more
completion rate than SAT among new pulmonary TB with sputum smear negative
(73.7% and 69.9%, respectively).

In summary, the reviews of literature showed that DOTS strategy was more likely
to provide a higher cure rate than SAT strategy but the magnitude of the difference in

both strategies ranging from 7% to 31%.

2.3 Economic evaluation of TB control programme

If resources were not limited, then programme could focus exclusively on
determining strategies which achieve the most units of effectiveness, regardless of
cost. In tuberculosis control, a primary measure of effectiveness is patient cure. WHO
has set a goal of 85% cure rate among detected new smear positive TB cases by the
year 2000 (31). As stated previously, resource constraint has directed toward
economic evaluation in public health field. Tuberculosis control programme may be
needed to conserve resources which could be used in alternative programmes in public
health. Besides, budget constraints during economic recession could reduce amount of
funding for tuberculosis control thus how we can achieve the same or greater cure rate
given limited resources.

Thus far, the evidence in favour of DOTS strategy reflects as increasing cure
rates. However, additional cure rates may expensive for achieving. Given the growing
pressure on scarce health care resources, there is an increasing interest in the
application of economic evaluation. The management of Tuberculosis control

programme may need to evaluate using cost-effectiveness analysis.
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Cost-effectiveness analysis (CEA) is a form of full economic evaluation, where
both the costs and consequencés of health programmes or treatments are examined
(63). A cost-effectiveness study involves assessing the gains (effectiveness) and
resource input requirements (costs) of alternative ways of achieving a specified
objective. The results are usually expressed in terms of cost per unit of effectiveness
for each alternative. The alternative with the lowest cost per unit of effectiveness is the
most cost-effective and is generally to be preferred on grounds of economic efficiency
(64). CEA is recognized as a necessary and useful tool to determine optimal resource
allocation within the health field. Not only does cost-effectiveness require less
computation but it requires fewer assumption concerning intangibles which tend to be
concentrated on the benefit side (65).

A wide variety of issues can be examined in cost-effectiveness studies, for
instance, choices of technology, choices of delivery strategy, and choices of target.
Although the issues addressed and the programme involved can be quite diverse, there
are five steps that are required for every cost-effectiveness analysis such as 1.defining
the programme®s objectives, 2.identifying the possible ways of achieving those
objectives, 3.identifying and measuring the costs of each option, 4.identifying and
measuring the effectiveness of each option, 5.calculating the cost-effectiveness of each
option and interpreting the results. All of five steps are described in the following

sections.

2.3.1 Identify, measurement and valuation of resources

A. Definition of cost
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There are two different approaches in performing cost analysis. The first is
accounting (financial) cost and another method is economic cost. ‘

According to Horngren and Sundem (66), accounting costs are measured by
the monetary units that must be paid for goods and services and it was suggested by
Coltman that accounting costs could be recorded on income statements (67).

On the other hand, Reynolds (68) stated economic cost includes the market
price of purchased factors and the imputable cost of producer-owned factors and it was
noted by Amacher and Ulbrich (69) that economic cost is the mion of the
explicit (accounting) costs and the implicit or opportunity costs.

Likewise, Creese and Parker (64) declared financial cost is the cost in term
of money paid for resources used, while economic cost is cost of using resources that
could have been productively used elsewhere.

Cost in term of accounting cost is measured by money paid for resources

used while economic cost is summation either accounting or opportunity cost.

B. Cost classification
Coltman , Reynolds and Drummond, et al. (67,68,63) classified cost into two

types, "Fixed costs" are costs which do not vary with the quantity of output about one
year whereas "Variable costs” are costs which vary with the level of output.
Horngern and Sundem (66) suggested to group cost into direct and indirect
cost. Direct costs can be identified specifically and exclusively with a given cost
objective in an economically feasible way. On the other hand, indirect costs cannot be
identified specifically and inclusively with a given cost objective in an economically

feasible way.
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Creese and parker (64) group cost into two categories. Recurrent costs refer
to resources that are used up in the course of a year such as personnel, supplied and
maintenance. While capital costs refer to resources that are used longer than one year
such as buildings, vehicles and equipment.

Drummond, et al. (63) distinguished costs into three categories. 1.Cost of
organizing and operating the programme. 2.Costs are borne by patients and their
families. These are included any out-of-pocket expenses incurred by patients and/ or
family members as well as the value of any resource that they contribute to the
treatment process. Patients and/ or family members may be absent from work while
seeking treatment or participating in a health care programme. The anxiety and pain
associated with treatment itself are also constitute a form of psychic cost. 3.Costs are
borne externally to the health sector, patients and their families.

Kamol-Rattanakul and Kaewsonthi (70) classified cost into different groups
depending on the basis of classification.

1. Costs could be cla‘ssiﬁed by the way in which costs are incur_red. Internal
costs are the costs that are incurred by the organization or the institute providing the
health care service whereas external costs are those costs incurred outside of the health
care provider, such as time and travel costs for the patients, their relatives, and the
community as a whole.

Classification of cost in this fashion is very important in health care planning
and its policy because it is necessary to take both internal and external costs into
consideration for resource allocation with reference to efficiency and equity concerns.

2. Costs can be categorized into two classifications with reference to

"activities” which are happened internal and external to the organization. Direct costs
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are the costs that are spent directly on the activities while indirect costs are those costs
that are not spent directly on activities. The concept of indirect costs can be reflected
by the economic value of any consequence that can not be counted as a direct cost.

3.Costs can be classified by “expenditure” on activities can be divided into
two classifications further. Explicit costs (tangible costs) are the actual costs forgone
in an activity and are measured in terms of money. On the other hand, implicit costs
(intangible costs) are normally not measured in terms of money due to lack of market
transactions. Implicit costs are determined in terms of lmhty, which is the basic of
measure of economic well-being. For example, rational people may prefer to avoid
grief, anxiety, frustration and pain. Therefore, these items are known as intangible
costs. In the context of health care, “intangible costs” are particularly relevant as they
enter into the assessment of many health care alternatives. The importance of
intangible costs may vary according to the type of illness or treatment and to the
importance attached to the viewpoint of the patient and his or her family. For example,
delay and anxiety may affect the patient or his/ her employer, but do not affect the
costs of the hospital.

4.Classification cost in term of medical and non-medical costs. Medical
costs are those costs which are involved medical treatment and medical care, such as
hospitalization, drug, physician fees, laboratory tests, x-ray procedures, etc. On the
other hand, non-medical costs are the costs that are not incurred directly by the
medical treatment, such as administration, food, transportation, clothing, etc.

There are some specific points when estimating costs for the purpose of
cost-effectiveness analysis. For one thing, the cost and effectiveness measure must be

linked for each alternative studied. The resources should be responsible for producing
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the effects. The costs and the effectiveness should be measuring over approximately
the same period of time.

In this study, cost was categorised into provider cost and consumer cost
particularly direct cost. The provider cost was distinguished into routine service cost
and medical care cost.

Direct cost of patients service unit is summation of labour cost, material cost

and capital cost.

Total direct cost = labour cost + material cost + capital cost.

C. Measuring and Valuating Capital Costs (64)
There are two methods for measuring and valuating capital cost.

1. To annualize the initial capital outlay over the useful life of the asset, the
method must incorporate both depreciation aspects and the opportunity cost. The
annual economic value is based on a) the replacement cost of the capital item (its price
in the year for which costs are measured), b) its expected useful life year, c)
opportunity cost for investing money in capital assets (reflected by the interest or
discount rate).

2. Where market rates exist, they may be used to estimate capital cost, for
example in the rental of buildings or leasing of equipment. This method also
incorporatcé both the depreciation and the opportunity components of cost.

Our reviews indicated that, Floyd, et al. (28) calculated capital cost
concerning expected useful life (5 years for a vehicle, 10 years for equipment and 30

years for building) and discount rate of 8%. Moore, et al. (29) used secondary source
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to estimate capital cost and its were based on 1994 annual rate. Likewise, Burman, et
al (20) estimated hospitalization charge from secondary source but did not present
capital cost calculation. Snyder (71) used straight-line depreciation with 3% discount
rate to estimate building cost. In this study, estimating rental cost was used in order to

value capital cost that this method incorporates both the depreciation and the

opportunity components of cost.

D. Measuring and Valuating Labour Costs (64)
Salaries, wages and other expenses associated with personnel are frequently

the single largest cost item in health programs. In most cases, it will be both the staff
directly involved in the activities (e.g. nurses, health aids, trainers, supervisors) and
other support staff (e.g. managers, cleaners, guards, drivers). The assessment will deal
only with costs of the persons whose time, in whole or in part, are assigned to the
program.

The full cost of employing someone is represented by an individual®s gross
earnings that is, the take-home pay plus any additional benefits, such as contributions
to health insurance, social security and pension plans, overtime, hardship bonuses,
holiday and sick pay, and allowance for uniform, housing and travel. If the worker
receives any additional commodities such as housing or other non-monetary benefit,
the value of these should also be estimated by using the prevailing prices of similar
items. Fees or honoraria for short-term services of experts, advisors and others
involved in the activity, who are not employees, should also be included.

From review of the literatures for TB studies, Floyd, et al. (28) used Gross

salaries to calculate staff cost but labour cost of non-health worker was negligible.
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Moore, et al. (29) valuated labour cost as salary and fringe benefits of registered nurse,
licensed practical nurse, radiology technician and physician allocated to each patient
by using 2,080-hours work year and the amount of time spent with each patient.
Burman, et al (20) estimated personnel costs by using the current costs at the Denver
Metro Tuberculosis Clinic and monitored staff visits at the clinic to estimate the
nursing time. The cost of physician time was estimated using the salary and fringe
benefits for a physician in the Denver Health and Hospital System. Snyder (71) did not
present the details of labour cost. In this study, labour cost included salary and fringe
benefits of physician, nurse, TB staff and health worker. Additionally, labour cost of

health volunteer was accounted using standard minimum wage.

E. Measuring and Valuating Material Costs (64)
Supplies are materials used in the course of the year, as direct inputs to the

principle activities performed by the program and other small items purchased during
the year such as drugs, reagents for tests, needles, slides and stationery, etc. Supplies
comprise a fairly large cost category for the program equipment is categorized
separately. The difference between supplies and equipment lies largely in cost. For
example, if the unit price of an item is less than 1,000 baht (or some other value) in
spite of its utility is lasts for longer than one year, it would be simpler to allocate it in
the recurrent input category for supplies. If the price of item is 1,000 baht or higher,
then the capital cost category-equipment would be more appropriate to use.

The full costs of supplies should include the cost of transport to the point of
use (i.e. any freight charges for import of materials and any internal distribution costs).

The cost should include all the material consumed, including any item that is lost or
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wasted as well as the actual used for its intended purpose. Supply invoices, order
forms, price lists and catalogues are sources of information about purchase or
replacement prices.

In TB studies, Floyd, et al. (28) classified material cost in term of drugs,
AFB, CXR and travel cost. Moore, et al. (29) and Burman, et al. (20) used many
secondary source to estimate cost of drugs, AFB and sputum culture, complete blood
counts, blood chemistry, CXR and travel cost. Snyder (71) did not present the details
of material cost. In this study, cost of anti-TiB drugs, other drugs related to TB, CXR,
AFB, sputum ¢ / s and travel cost were define as material cost, however, the cost of

other laboratory investigation did not included.

F. Method for assessing present value (70)

Costs were adjusted for differential timing because more resource outlays
occur earlier as capital expenditures. This is done by converting the initial purchase
price into annual cost equivalent using the discount rate. This approach is the most
convenient for a number of programme comparisons. In practice it is usually
admissible to select a central best estimated discount rate:

1.consistent with economic theory (2% to 10%),

2.include any government recommended rates (5%, 7%, 10%),

3.include rates that have been used in other published studies to which you
might wish to compare results (3% to 10%),

4.be consistent with current price.

Assessing value in the review of TB studies, Floyd. Et al. (28) and Snyder

(71) used 8% and 3% of discount rate, respectively. Moore, et al. (29) and Bueman, et
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al. (20) adjusted charges to equivalent value by using Consumer Price Index. In this
study, using 3% interest rate adjusted a cost of AFB CXR and sputum ¢ / s to

equivalent value in 1999,

2.3.2 Identify and measurement the effectiveness

Effectiveness or effects are outcomes that are not express in financial terms, such
as the number of lives saved. Effectiveness is a measure of the extent to which
objectives are achieved. There are a number of indicators or measures of effectiveness
that reflect " intermediate " changes rather than " final " outcomes such as cure rate
and death averted. Major advantage is the relative case with which they can be
measured and interpreted. Even when the final health status data are not available,
these intermediate measures can give some indication of the results. Measuring
changes in health status is a difficult and expensive task.

Floyd, et al, (28) and Burman, et al. (20) chose cure rate of TB patients as the
measure of effectiveness. Moore, et al (29) defined effectiveness outcomes such as
completion therapy, cure, relapse and death from TB. Snyder (71) defined sick leave
as the measure of effectiveness. In this study, the cure rate was defined as the measure

of effectiveness of both DOTS and SAT strategies.

2.3.3 Uncertainty in cost-effectiveness analysis

Sensitivity analysis is the process of testing how changes in assumptions affect
changes in results (63). Univariate sensitivity analysis is the traditional approach to
sensitivity analysis. It is examined one variable at a time. The analyst must choose

which variables to vary, the amount of variation around the base value of the
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parameter. Thus the results of the sensitivity analysis depend on many subjective
choices by the analyst.

The following procedure was suggested for conducting sensitivity analysis.

1.Consider which of the estimates made in the analysis are available and
informed guesses (e.g. the effectiveness of new and unproven, medical procedures),
imprecision in the estimation procedure (e.g. hospitalization costs based on average)
and methodological controversy or the potential for different value judgments (e.g. the
choice of discount rate). |

2.Set upper and lower bounds on the possible range of estimates. Depending upon
the source of uncertainty or debate surrounding the estimation. This might be done by
considering empirical evidence from other research studies, current practice in the
literature or soliciting judgments from those who will determine based on the cost-
effectiveness study.

3.Calculate study results based on combinations of the “best guess”, “most
conservative” and “least conservative” estimates of the variables concerned.

Burman, et al. (20) examined one-way sensitivity analyses and consider which of
cost and failure rate to vary in sensitivity analyses. Moore, et al. (29) varied
completion rate, cure rate and cost to analyse sensitivity analyses. Snyder (69)
determined two scenarios for implementing DOTS either 1. A staff travel to the
patient’ s home to observe drugs intake, or 2. The patient travel to TB clinic three
times weekly. In this study, sensitivity analyses were performed by varying labour

cost, travel cost and cure rate.
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2.3.4 Cost-effectiveness of DOTS studies

Table 3 and 4 provide methodological aspects and results of cost-effectiveness of
DOTS from reviews of the literature.

For cost elements item, The difference in cost components among the studies
may lead to difference in the study findings. Floyd, et al. (28) divided costs into 3
sectors: provider cost, patient cost and community cost. The provider cost consisted of
direct and indirect of inpatient, outpatient and health clinic. The travel cost comprised
travel cost and time cost. The community cost (cost income by health volunteer) were
considered by the author to be nil. The study may be underestimated provider cost in
which neglect the loss of income among health volunteers. Estimated costs were used
in decision analysis (20,29). Burman, et al. (20) calculated only direct provider cost
and patient time cost that mean earnings per day worked. Moore, et al. (29) conducted
only direct cost of treatment of TB. Estimated costs of both strategies may not
reflected the real cost of DOTS. Finally Snyder (69) used cost that differ between
DOTS and SAT strategy which included direct and indirect provider cost and patient
travel cost that reflected the different cost.

For outcome measure item, the difference in outcome measure among the studies
may lead to difference in the study findings. Floyd, et al. (28) calculated cost
effectiveness in three steps. First, the proportion of patients who completed treatment
was multiplied by the cost of a patient completing treatment. Second, the cost of a
patient not completing treatment was multiplied by the proportion of patients who did
not completed treatment. Third, the resulting two cost were summed and divided by a

number of patient cured. The cost per patient cure in that study may be underestimated
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Floyd, et al. (28) Moore, et al. (29) Burman, et al. Snyder (71)
1996,South Africa | 1995,USA (20) 1996, USA 1997, Poland
Outcome Cost per case cured, | Cost per relapse Cost per patient Saving cost
measure bed requirements in | averted, cost per cured including
comparison with life save cost of treating
bed availability failures of initial
treatment
Patient Adult patients with | NA Active TB cases | Pulmonary TB with
population new case of TB on culture positive and
smear testing negative, and
extrapulmonary
Effectiveness | Annual reports Literature review Literature review | Poland
data source from Malawi 1989- Tuberculosis
1993,audits of Treatment
Hiabisa 1991-1994 Programme
Cost elements | Health system, Diagnosis, Diagnosis, Diagnosis,
patients, community | hospitalization, hospitalization, hospitalization,
patient patient, sick leave
Cost data Interview, hospital | Literature review, Denver Metro Ministry of Health,
source pharmacy price Baltimore City Tuberculosis Poland, estimating
list,1996 purchase | Health Department | Clinic, monitoring | cost
price staffs
| Discountrate | Cost 8% Cost 4% Cost 5%, 8% Cost 3%
Sensitivity | NA- Completion rate, Cost, failurerate, | A number of the
i analysis the drug-resistant proportion of patient visit to local
TBrate, curerate, | treatment failure | clinic, health
cost acquiring worker hired to
| ' multidrug administer DOTS in
t resistance patient home
1

NA: not available, DOTS: directly observed treatment, Short course, SAT: Self-Administered treatment,

FDCT: fixed-dose combination therapy
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Table 4 The cost-effectiveness of DOTS : results and conclusions

Floyd, et al. (28) { Moore, et al. (29) Burman, et al. (20) | Snyder (71)
1996, South Africa 1995, USA 1996, USA 1997, Poland
Baseline Cost per case cured Cost per relapse Cost per case cure | Decrease in number
results o DOTS: $890.50 | averted - tuberculosis of bed-days of
¢ Conventional s DOTS: $ 14,378 control inpatient are
- bestcase:$ e FDCT: $ 15,446 programme | savings 136,080
2095.60 o Conventional: $ DOTS: § zlote per year.
- worst case: $ 17,305 1,487
3700.40 Cost per life saved e SAT: $2,929
bed requirements | e DOTS: $13,966 | - health-care
e DOTS:47beds | e FDCT:$ 14,068 system
e Conventional: e Conventional:$ |® DOTS:$2,947
160 beds 15,200 o SAT: $13,328
The numbers of beds -health care system
for tuberculosis including patient
treatment in Hlabisa time cost
is fixed at 56. o DOTS: $4,232
o SAT: $ 15,401
Sensitivity | NA " the marginal cost- " DOTS was less When patient travel
analysis effectiveness of expensive than SAT | to local clinic,
DOTS relattve to through a wide incremental cost of
FDCT was most range of cost implementing fully
sensitive to estimates and DOTS for 90% of
variability in the clinical event rates. | patients saved
direct cost of DOTS | " 3,626 zlote per year
and less sensitive to ( included reduced
relapse rates for sick leave ) and
| DOTS and FDCT. " 50,546 zlote per
i year(excluded
: reduced sick leave).
When health
worker hired to
‘ administer DOTS in
patient home saved
i ! 30,854 zlote and
: 16,066 zlote per
| year ( included and
excluded reduced
: sick leave,
respectively ).
Author (s) | " DOTS is cheaper, : " Both DOTS and " Despite its greater | " The
. conclusion | more cost- { FDCT were cost- initial cost, DOTS | implementation of
? effectiveness and ! effectiveness to is more cost- new strategy DOTS
more feasiblethan ' conventional therapy, | effectiveness could save the
conventional - although DOTS is strategy than SAT | government a
, treatment in . probably most cost- | because it achieves | significant amount
E managing . effectiveness. " a higher cure rate of resource. "
tuberculosis. " ; after initial therapy” ;

|

4

"NA: not available, DOTS: directly observed treatment, Short course, SAT: Self-Administered treatment,
FDCT: fixed-dose combination therapy
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as it did not included cost of patient who died or lost during treatment. Whereas
Burman, et al. (20) used cost saving to consider advantage of DOTS. They calculated
cost saving as cost of initial therapy plus cost of therapy of patient who failed therapy.
Finally, total cost of DOTS minus cost of SAT. Since this method was practical due to
the availability of rational level therefore information may be appropriate for politician
decision. Moreover, Snydar (71) addressed cost saving of reducing sick leave and this
may provide additional information for policy makers, Moore: et al. (29) suggested
cost per relapée averted and cost per life saved These are advance measure of cost
effectiveness that avoiding relapses has important public health implication for
reduction of new case of TB. However, using cost per relapse averted and cost per life
save may need more time and resource to conduct this type of economic evaluation.

For cost data source item, all of four studies were used secondary source to
estimating costs. Using secondary source may lead to overestimate or underestimate of
costs.

In summary, a review of the literature revealed that there were a vast differences
in the technic of cost effectiveness analysis. For instance, there were either a primary
measure of effectiveness such as patient cure or advance measure such as cost per life
save. Its cost was determined by estimation from previous studies or secondary data.
Therefore, these methods could not reflect the actual cost incurred during treatment. In
this present study, cost-effectiveness between DOTS strategy and SAT strategy were
compared. The intermediate outcome, cured rate, was defined as the effectiveness of
both DOTS and SAT strategies. The study findings would provide useful information
for comparison of resource requirements for delivery of the TB servicé and guide

public health policy.
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CHAPTER III

MATERIALS AND METHODS

3.1 Research design

The present study is a retrospective cohort study.

3.2 Study area and population

This study had been conducted in Phetchaburi, Ratchaburi and Prachuap Khiri
Khan where are similar in geographical and socioeconomical characteristics such as
occupation, average household size, income and expenditure (72).

New pulmonary tuberculosis (PTB) patients with smear-positive tuberculosis
who were registered in TB registers at the community hospitals in Petchaburi,

Ratchaburi and Prachuap Khiri Khan from October 1, 1998 to March 31, 1999.

3.2.1 Exposed group

New PTB patients with sputum smear positive who were treated under Directly
Observed Treatment, Short course (DOTS). The patients were registered in TB
registers at the community hospitals in Petchaburi, Ratchaburi and Prachuap Khiri

Khan where the exposed was allocated from October 1, 1998 to March 3 1, 1999,
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3.2.2 Nonexposed group

New PTB patients with sputum smear positive who were treated under self-
administered treatment (SAT). The patients were registered in TB registers at the
community hospitals in Petchaburi, Ratchaburi and Prachuap Khiri Khan where the

nonexposed was allocated from October 1, 1998 to March 31, 1999.
3.2.3 Inclusion criteria

1.Outpatients at age 15 years or more with regardless of HIV status.

2.Treatment regimen was category 1.

3.Exposed cases were treated under DOTS and were supervised f(;r checking
DOTS cards and daily packages.

4.Nonexposed cases were treated under SAT and were not being observed TB

medicine taking.
3.2.4 Exclusion criteria

1.Patient who was pregnant.

2.Patients who were diagnosed renal failure or liver disease.
3.Patients who are foreigner.

4.Patients who were diagnosed PTB with tuberculosis of other organs.

5.Patients who were treated under SAT in DOTS area.
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Independent variables Dependent variables

Full cost

1.Direct provider cost
1.1 direct routine
service cost
1.2 medical care cost

J
v

Strategy 2.Consumer cost
1.DOTS 2.1 direct medical cost
2.SAT 2.2 direct non-medical cost
2.3 indirect cost

Cost-effectiveness

Qedical factors \

*medical history
*history of alcohol
and cigarette consumption
*drugs adverse p| Outcomes
*HIV status )
L *cured
*completed
\ *defaulted
Sociodemographic factors *died
*gender *failed
*age *transferred out
*education level —
*occupation
*income
*marital status

Qrea jurisdiction j

Figure 9 Conceptual framework
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3.3 Instruments

The instruments were comprised of 3 main parts.

Part 1. The questionnaire and the records about the patient and their relative were -

included the following information (Appendix A):

sociodemographic

medical history

history of a]cohpl and cigarette consumption

expenditures of transportation, other drug, laboratory test and CXR

time spent for travelling, waiting and receiving treatment.

Part 2.The records about treatment (Appendix C).

Part 3.The cost form was comprised of 3 different forms (Appendix D).

3.1 capital cost form
3.2 material cost form

3.3 labour cost form

3.4 Methodology

Costs data were collected retrospectively from financial records of fiscal year

1999. Treatment outcomes were collected from treatment card (TB 01) and medical

record from October 1, 1998 to November 30, 1999. Characteristics and other data

were collected prospectively through interviewed patients, their relatives, health

volunteers and health staffs. These data were collected from June 15, 1999 to

November 30, 1999.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Public Health)/ 55

In this present study, cost was included direct cost of provider and consumer cost.
The patients were received diagnosis PTB at inpatient departments or outpatient
departments and the procedures were similar in both DOTS or SAT strategies. Then
the comparison of two strategies would start after initial diagnosis of PTB with
regardless the cost of an initial investigation process.

Identification of costs was classified in direct provider cost and consumer cost.
The direct provider cost consisted of direct routine service cost and medical care cost.
The direct routine service cost meant that a cost of patient service unit [outpatient
department (OPD), sanitary-communicable disease control section (SDC) and health
center (HC)] that comprised of labour cost, material cost and capital cost. Table 5
demonstrates details of direct provider cost. The consumer cost was classified into 3
categories — direct medical cost, direct non-medical cost and indirect cost (Table 6).

Actual monetary costs were used in this study and the costs were presented in
baht. Opportunity cost of time spending for travelling, waiting and receiving
treatments was measured in the monetary unit.

The study used cost of sputum examination, sputum culture and sensitivity (c/s),
and chest X~ ray from Singdong (32), then its present value used Consumer Price

Index for calculation.
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Table 5 Direct provider cost.
Identification of cost Cost measurement Measurement unit
Routine service cost
(OPD, SDC, HC)
1.capital cost -estimated rental cost per | -time used for TB patient
-building month
2.material cost .
-electricity and water --estimated cost per month | -time used for TB activities
-travel cost -public transportation -numbser of visits
charge
3.1abour cost
-physician, nurse, TB staff | -actual salary and all fringe | -time devoted to TB
and health worker benefits patient
~health volunteer worker | -minimum standard wage | -time devoted to TB
patient
Medical care cost
1.cost of sputum exam
2.cost of CXR cost per test from other number of test
3.cost of sputum c/s study (32)
4.cost of TB drugs ~-cost per unit -unit used
5.other drugs related to TB | -estimated from -unit used
(included only paid by prescription dose written in
provider) medical records and price

charge of each hospital
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Measurement unit

Identification of cost Cost of measurement
1.Direct medical cost
-other drugs related to TB | - estimated from medical | -unit used
(included only paid by records and price charge of
consumer) .each hospital
2.Direct non-medical cost
(patient and relative) ~-public transportation | -number of visits
-travel cost charge
3.Indirect cost
(patient and relative)
-time cost -standard minimum wage -time spend for travelling,
(translated into monetary) waiting and  receiving

treatment
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3.5 Data collection

1.Assess information of new PTB from TB registers at community hospitals in
Petchaburi, Ratchaburi and Prachaup Khiri Khan from October 1, 1998 to March 31,
1999.

2.Interviewed patients and their relatives at their residence about
sociodemographic, medical history, risk behaviors, cost of travelling and treatment,
timé spent for travelling, waiting and receiving treatment. If the patient died or
absence, information collected from the next of kin (Appendix A).

3.Interviewed health staff (doctor, nurse, TB staff, health worker and health
volunteer) about time devoted to TB activities, travel cost of visiting and supervision,
an estimated rental cost, electricity and water of their workplace (Appendix D).

4.Labour cost data were collected retrospectively through reviewing financial
records of fiscal year 1999.

5.Cost data of other drugs related to TB were collected retrospectively from
prescription doses written in medical records and using price charge of each hospital.

6.Assess information of outcomes from treatment card (TB 01) and medical

records (Appendix C) from October 1, 1998 to November 30, 1999.
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3.6 Outcomes measurement

Outcomes were determined by sputum smear under microscopy at the end of the
fifth month and at the end of the treatment course. The laboratory staffs were blinded
to the type of strategies that the patient had been received. The outcomes were
classified into 6 categories:

1 Cured: initial sputum smear positive patient who completed treatment and had
negative sputum smear results on at least two occasions during the continuation phase,
including one at completion of treatment.

2 Completed: initial sputum smear positive patient who completed treatment with
only one negative sputum smear result at the fifth month in the continuation phase and
no sputum result at the end of treatment.

3 Defaulted: a patient who was loss to follow up for two consecutive months after
registration.

4 Failure: initial sputum smear positive patient who remain smear positive at least
5 months after the start of treatment or at the end of the treatment.

5 Died: patient who died during treatment, irrespective of cause.

6 Transferred out: patient who had been transferred to another reporting unit and
for whom the treatment outcome is not known.

The measurement outcomes of this study would be classified into 2 categories:
cure and not-cure such as completed, defaulted, failure, died and transferred out.

In addition, sensitivity analyses were classified outcomes into 2 groups

L.success refers to patients cured and completed

2.unsuccess refers to patients defaulted, died, failure and transferred out.
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3.7 Sample size and sampling method

Sampling frame

A list of new PTB outpatient with sputum smear positive at age 15 years old or
more regardless of HIV status and were registered in TB register at community
hospitals in Petchaburi, Rachaburi and Prachuap Khiri Khan between October 1, 1998
and March 31, 1999.

All patients who were registered in TB registers at community hospitals in
Petchaburi, Ratchaburi and Prachuap Khiri Khan between October 1, 1998 and March
31, 1999 were included in the study. The sample size was calculated based on equation

(73) below:

m =(Zaop +z,,)2x_1><—2x(r+1)

(pr -po)’xr

n;= number of exposed group =1
ng= number of comparison group = 1
Zop= value of 1-a (a=5%, Z2=1.96 )
Zp =value of 1-p ( f=20%, Z3=0.84)
p1 =proportion of cured rate in exposed group=0.48 ,0.66 (unpublished data based on
Petchaburi and Prachuap Khiri Khan's treatment outcome 1998 ,respectively)
po= proportion of cured rate in comparison group=0.30 ,0.46 ( unpublished data based

on Petchaburi and Prachuap Khiri Khan's treatment outcome 1998 ,respectively)

r=n/m=1
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P=pi+rpo = 0.39 ( Petchaburi ), 0.56 ( Prachaup Khiri Khan )

1+r
Q=1-P  =0.61 (Petchaburi ), 0.44 ( Prachuap Khiri Khan )
N;=77.07 ( Petchaburi ), 96.50 ( Prachuap Khiri Khan )
Then, this study were based on data of Prachuap Khiri Khan and the sample size is 97
subjects in each group.

3.8 Data analysis

3.8.1 Costing analysis (70)

In this study, costs were calculated as follow;

1.Total capital cost = capital cost of OPD + SDC + HC

capital cost=(AxB/C)xD

A =rental cost per month
B= proportion of time devoted to TB activities
C = numbers of visiting of TB patient per month

D = number of visiting OPD/ SDC/ HC of each patient

2.Total material cost = cost of electricity and water of OPD, SDC, HC +

travel cost of staff

cost of electricity and water = (AxB/C)xD




Doungnate Tonomit Materials and methods / 62

A = cost of electricity and water per month
B = proportion of time devoted to TB activities
C = numbers of visiting of TB patient in TB clinic per month

D = number of visiting OPD/ SDC of each patient

travel cost of staff= A xB

A = travel cost of each patient per visit (using public transportation charge)

B = number of visits

3.Total labour cost = labour cost of doctor + nurse + TB staff + health workgr

+ health volunteer

labour cost of doctor /nurse=(AxB/C)xD

A = average salary of doctor/ nurse per month

B = proportion of time devoted to TB activities

C = numbers of visiting of TB patient per month

D = number of visiting OPD/ SDC/ HC of each patient

This calculation assumed that health worker had 20 workdays per month and 8 hours

per day.

labour cost of health volunteer = (A x 130/8 ) x B

A =time devoted for each TB patient per visit

B = numbers of visit to each TB patient
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This calculation assumed that health volunteer worked 8 hours per day and minimum
standard wage at Petchaburi, Ratchaburi and Prachuap Khiri Khan was 130 baht per

day at 1999.

4. | Total direct routine service cost = total capital cost -+ total material cost

+ total labour cost

5.Total medical care cost = cost of sputum examination ( AFB ) + cost of CXR
+ cost of sputum c/s + cost of TB drugs

+ cost of other drugs related to TB

totalcostofAFB/CXR/sputumc/s=AxB|

A = number of test
B = unit cost of AFB/ CXR/ sputum c/s used the cost of previous study
(157.35,153.74,557.90 baht respectively) its present value used Consumer Price Index
(CPI) at 1999 for calculation and following formula was used :
C.=C, XCPL,
CPl,

C,=the value in year n

C, = the value in year 0
CPI= Consumer Price Index in year n (122.1)"
CPI,= Consumer Price Index in year 0 (105.8) *

* source: http:// www. moc. go. th (as of April 2000)

44796
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Then, this study cost of AFB/ CXR/ sputum c/s = 180.95, 176.80, 641.59 baht

respectively.

cost of TB drugs=A xB

A = number of consumer
B = unit cost
The unit cost of TB drugs quoted from Tuberculosis Control Division at 1999 as

follow:
Isoniazid (H) = 0.065 baht/ tab
Pyrazinamide (Z) = 2.53 baht/ tab
Rifampicin (R) 300 mg = 4.95 baht/ tab
Rifampicin (R) 450 mg = 8.25 baht/ tab
Etyhambutal (E) = 1.692 baht/ tab
Streptomycin (S j 1 gm = 9.90 baht/ gm

cost of other drugs relatedto TB=A xB

A = number of consumer was collected from medical records.
B = price charge of each hospital
In this case, if the patient did not pay for other drugs related to TB were included in

medical care cost of provider.

6] Total direct provider cost = total direct routine service cost + medical care cost
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7] Total consumer cost = direct medical cost + direct non-medical cost + indirect cost

direct medical cost=A xB

A = number of consumer was collected from medical records.

B = price charge of each hospital -

direct non-medical cost=A x B

A = number of visits
B = travel cost per visit which used public transportation charge

Direct non-medical cost was summation of travel cost of patients and their relatives.

indirect cost=A x B

A = number of visits

B = time cost were translated time spent for travelling, waiting and receiving
treatment into monetary by using the minimum standard wage (130 baht per day) and
the calculation assumed that the patients and their relatives worked 8 hours a day.

Indirect cost was summation of time cost of patients and their relatives.

8. Full cost = total direct provider cost + total consumer cost
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9. Average cost = Full cost / number of patients registered

10. | Effectiveness (cured rate) = number of patients cured x 100

number of patients registered

11. Cost-effectiveness = Full cost / number of patients cured

3.8.2 Analysis of the baseline characteristics of the two groups
1.Univariate analysis was done to describe the characteristics of each group, as
follows:

1.1 For continuous variables, such as age and income, etc. The means and
standard deviations were obtained.

1.2 Description of the discrete variables, such as marital status, gender,
occupation, level of education, medical history, etc. were accomplished by showing
their respective frequency distributions and percentages.

2.Characteristic and medical history of TB were grouped into 2 groups as
following criteria:
- gender
1.male 2.female
- age (reference 5)

1. 35+ years 2.15-34 years
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- patient income (average income of each province quoted from reference 68)

1.average or lower 2. higher than average
- resided under jurisdiction

l.no 2.yes
- marital status

1.single, widow, separated 2.couple
- education level
1.primary school or lower 2.secondarty school or higher
- occupation
1.unskilled group ( labour, agriculture, fisherman, housework )
2.other ( government official, commerce, student, monk, unemployed )
- additional drugs payment
l.yes 2.no
- medical history of DM, CA, lung disecase and steroid drugs used
(reference 34 )
1. yes 2.no
- alcohol consumption (reference 43 )
1.drink, occasion, discontinued 2. Non-drink
- cigarette consumption (reference 43)
1.smoke, occasion, discontinued 2. Non-smoke
-  AFB examination at initial treatment
1.mostly (+++) positive 2.low (+) and moderate(++) positive
- drug adverse

l.yes 2.no
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- chest X ray
1.cavity 2.non-cavity
3.Bivariate analysis was performed to compare the characteristics of the two
groups using the following tests:

3.1 Chi-square test for two independent proportions (for the discrete
variables) with the significance level at 0.05 or two-tail Fisher s exact test, whichever
was appropriate.

3.2 Student s t-test for difference in mean for the continuous variables with

the significance level at 0.05.

3.8.3 Comparative analysis of cured rate of both DOTS and SAT strategy

1.Kaplan -Meier of survi;ral analysis was conducted on the difference of median
time to cure between DOTS or SAT strategies and the comparison of survival curve
between DOTS and SAT were performed using log rank test.

2.Cox s proportional hazard model was performed to compare the difference of

outcomes after controlling for confounders such as sociodemographic factors, and

medical history.

3.8.4 Sensitivity analysis

Sensitivity analyses were conduced by varying labour cost, travel cost of
consumer and effectiveness, as follow:

1.A labou_r cost increase 10%, 30% and 50% of both strategies,

2. A travel cost of consumer increase 10%, 30% and 50% of both strategies,

3. The effectiveness was varied by increasing 20% and decreasing 20%,
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4. A number of completed cases whom were classified as unsuccess case at the
previous analysis was assigned into success group.

5. Furthermore, we performed "Modified DOTS or M-DOTS (Improved SAT)"
scenario which patients treated under DOTS in the first two months and in the
continuation phase the patient received refill anti-TB drugs at health center. Assuming
that default rate at the first two months under M-DOTS would equal to those under
DOTS. In addition, number of cure patients under M-DOTS would be calculated from
the number of cure patient under SAT at the end of treatment plus number of patient
who would have been cured if not dropping out during the first two months. The
details of calculation were described as follow.

1. A cost of the first two month was calculated as DOTS strategy by using a
proportion of a number of patient visits among DOTS group multiply average cost of
DOTS.

A | Cost of the first two month = proportion (DOTS) X average cost (DOTS)

2. A provider cost of continuation phase was calculated as a proportion of a

number of patient visits among SAT group multiply average provider cost of SAT.

B Provider cost = proportion (SAT) X average provider cost (SAT)

(continuation phase)
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3. A consumer cost of continuation phase was calculated as a proportion of a

number of patient visits among SAT group multiply average provider cost of DOTS.

C | Consumer cost = proportion (SAT) X average consumer cost (DOTS)

(continuation phase)

4, Average cost of " M-DOTS (Improved SAT)"=A+B+C

5. Cost-effectiveness of " M-DOTS (Improved SAT)" = average cost

cure rate
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CHAPTER1V

RESULTS

A total of 224 new tuberculosis patients were registered at TB registers of
community hospital in Petchaburi, Rachaburi and Prachaup Khiri-Khan between
October 1,1998 and March 1,1999. Twenty patients were excluded according to the
exclusion criteria. For instance, one was diagnosed TB lymph node with PTB, one was
diagnosed TB fallopian tube, one was continued treatment after defaulted, two were
foreigner, 8 patients were transferred in and 7 patients were treated under SAT in
DOTS area. Thus, there were 204 (91%) new PTB patients were enrolled in our study.
Out of 204 enrolled patients, 117 (57%) received DOTS strategy and 87 (43%) were

treated under SAT strategy.

4.1 General characteristics

All of 204 patients were followed up until the event had occurred or the day of
the study termination (November 30, 1999). In general, the average time of follow up
was 162 days (SD=58.2, ranging from 3 to 269 days). Table 7 provided
sociodemographic information among TB patients who were treated under DOTS or
SAT strategies. The sex ratio of male to female of DOTS patient was 3.3:1 which was
similar to those 3.1:1 of SAT patient. DOTS patients were mostly married with 35
years old or more and graduated at primary school level or lower which were also
similar to SAT patients. About employment, both DOTS and SAT patients were

unskilled worker. However, there were differed in the rank order of the worker field.
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Table 7 Comparison of sociodemographic characteristics among TB patients who were

treated under DOTS or SAT strategies.

DOTS (%) SAT(%) p-value
(N=117) =87)
Gender ( male ) 90 (76.9) 66 (75.9) 0.86
Marital status ( single/ widow/ 44 (37.9f 24 (29.6)° 0.23
separated)®
Age (35 or more ) 70 (59.8) 61 (70.1) 0.13
(mean + SD) (43.4116.9) (48.1+17.7)
Income ( < average )° 63 (54.3)f 61 (75.3)® <0.01
(mean + SD) (3252.41+3619.8) (1969.3+3013.1)
Resided under jurisdiction (no ) 6(5.1) 25 (29.6) <0.01
Education ( primary 98 (84.5) 70 (86.4)® 0.71
school or lower )?
Occupation ( unskilled )° 98 (84.5)F 64 (79.0)® 0.32
Drugs payment (1o ) 79 (68.1)f 57(70.4)® 0.74

a: reference group was 15-34 years.
b: reference group was couple.
¢: average refer to average income of each province

d: reference group was secondary school or higher.

e: unskilled group refer to labourer, agriculturist, fisherman and houseworker

f:N=116, g: N=81
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DOTS patients were mostly work as labour or work in agriculture ficld whereas the
top two categories for SAT patients were labour and housework. The difference
characteristics between DOTS and SAT patients were average income and residential
area. In fact, the average income among DOTS patients were slightly over 3,000 baht
whereas among SAT patients were under 2,000 baht. In addition, patients who had
lower average income of each province of DOTS group (54%) was significantly less
than SAT group (75%) (p<0.01). About residential area, patients who were treated
under DOTS (5%) resided out of jurisdiction of their community hospital significantly
less than those under SAT (29%) (p<0.01).

The medical history and risk behaviors of TB patients who were treated under
DOTS or SAT strategies are summarized in Table 8. All of variables between DOTS
and SAT patients did not significantly differ. For instance, eighty-three percents of
DOTS patients were no history of DM, CA, lung disease and steroid drugs abuse.
Almost half of DOTS patients (48%) were drugs adverse with highly positive sputum
smear (44%). Almost of all DOTS patients (81%) were non-cavity CXR. Risk
behaviors of alcohol and cigarette consumption of DOTS patients were 68% and 74%,
respectively. SAT patients were no history of DM, CA, lung disease and use of steroid
dnigs (82%) and 55% of them were no drugs adverse. Forty-two percents of SAT
patients were highly positive sputum smear with non-cavity CXR (76%). Three-fourth

of SAT patients was cigarette smokers and 70% were alcohol drinkers.
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Table 8 Medical history and risk behaviors of TB patients who were treated under

DOTS or SAT strategies.
DOTS(%)  SAT(%) p-value
(N=117) (N=87)
Medical history (yes)® 20 (17.1) 16 (18.4) 0.81
Drugs adverse (yes) 56 (47.9) 39 (44.8) 0.67
AFB (++) ® 52 (44.4) 42 (48.3) 0.59
CXR (cavity)° | 16 (19.0)f 17 (23.9) 0.46
Alcohol consumption (ever )° 79 (68.1)" 57 (70.4)° 0.74

Cigarette consumption (ever* 86 (74.1)*  61(753f  0.85

a: history of DM/ CA/ lung disease/ steroid drugs abuse

b: reference group refer to low ( +) and moderate ( + + ) positive sputum smear
c: reference group refer to non-cavity

d: ever group included drink, occasion, discontinue

e: ever group included smoke, occasion, discontinue

f: N=84, g: N=71, h: N=116, i: N=81
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Figure 10. Comparison of HIV results between patients treated under DOTS and SAT.

Figure 10 showed the flow chart of HIV investigation among patients treated

under DOTS and SAT. As can be seen, nearly two-third of patients under DOTS

strategy investigated HIV serology and approximately one-sixth of SAT strategy.

However, it should be noted that DOTS and SAT patients were reported of HIV

positive similarly.
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Table 9 Number (percents) of observers who administered direct observation of

DOTS strategy.

Observer Number , n(%)
Wife 42 (36.2)
Husband 4 (3.5)
Daughter 20(17.2)
Son 4(3.49)
Father 3(2.6)
Mother 19 (16.4)
Other kin 15 (12.9)
Health volunteer 5(4.3)
Friend 4 (3.5)

Table 9 described the types of direct observers who administered directly
observation of DOTS strategy. The main group of direct observers was the next of kin
(92.3%) particularly wife (36.2%). While the lowest proportion of observer were

friends (3.5%). Only 4.3% of the patients were directly observed by health volunteers.
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Table 10 Comparison of treatment outcomes among TB patients who were treated

under DOTS or SAT strategies using WHO definition.

DOTS (%) SAT (%) Total (%)

(N=117) ' (N=87)
Cured 79 (67.5) 30 (34.5) 109 (53.4)
Completed 3(2.6) ; 18 (20.7) 21 (10.3)
Defaulted 7(6.0) 26 (29.9) 33 (16.2)
Died 21(17.9) 8 (9.2) 29 (14.2)
Transferred out 3(26) 223 5(2.5)
Failure 4(3.4) 3(3.4) 7(3.4)
Total 117 87 204

4.2 Effectiveness of TB Control Programme

Treatment outcomes between DOTS patients and SAT patients under WHO
definition are summarized in Table .10. In general, DOTS show a higher cure rate
(67.5%) and lower defaulted rate (6%) than SAT (34.5% and 29.9%, respectively).
However, it should be noted that there was a higher proportion of completion rate,
patients whom completing treatment course without sputum results, in SAT than
DOTS. There were similar in transfer out and failure rate between the two strategies

but patients under DOTS were died (17.9%) at a higher rate than SAT (9.2%).
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Table 11 Comparison of death cases among DOTS and SAT patient.

DOTS SAT

Total HIV positive Total HIV positive

(N=117) (n=32) (N=87) (n=11)

First month 7 3 2 1
Second month 4 3 1 1
Third month 2 2 2 0
Fourth month 4 3 3 1
Fifth month 1 1 0 0
Sixth month 2 1 0 0
Seventh month 1 1 0 0
Total death 21 13 8 3

There were a total of 29 death cases in our study, 21 case in DOTS and 8 in SAT.
In Appendix E, patients, who died, were mostly smoking males with primary
education level and aged between 15-34 years. It should be noted that there was a
higher death rate among patients under DOTS than SAT particularly at the first two
months. In fact, TB patients with HIV positive had died at 55.2% of total death cases
and higher proportion of death cases among TB patients with HIV positive were in
DOTS and SAT were 61.9% and 37.5% respectively.
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Table 12 Comparison of drop out at the end of each month among TB patients who

were treated under DOTS or SAT strategies.

DOTS (%) SAT (%)

First month 1(7.7) 11(37.9)
Second month 6(46.1) 9(31.0)
Third month 1(7.7) 3(10.4)
Fourth month 1(7.7) 3(10.4)

. Fith month 2(15.9) 134
Sixth month 2(15.4) 2(6.9)
Total 13 29

A total of 42 patients who were experienced lost to follow-up during the
treatment course and detailed of each month were described in Table 12. Generally,
patients who were treated under SAT dropped more than those under DOTS. In
particularly, at the first two months patient treated under SAT strategy dropped higher
than those under DOTS strategy. In addition, this first two months period is crucial
because it is recognized as the infectious period of TB thus defaulter could transmit
the disease to their community on contacted persons. Moreover, in continuing phase,
findings show that SAT patients were lost to follow up at a higher rate than DOTS

patients.
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Table 13 Comparison of defaulter among TB patients who were treated under

DOTS or SAT strategies.
DOTS (%) SAT (%) Total (%)
(N=117) (N=87)
At the first two months
of treatment course 3(2.56) 10 (11.49) 13 (6.37)
Third month 1 (0.85) 10 (11.49) 11 (5.39)
Fourth month 2(1.71) 3(3.45 5(2.45)
Fifth month 0 2(2.30) 2 (0.98)
Sixth month 1(0.85) 1(1.15) 2(0.98)
Total 7 26 33

As WHO classification, defaulters were a patient who lost to follow-up for two
consecutive months after registration. There were a total of 33 defaulters at the end of
treatment course under DOTS or SAT strategies and detailed of monthly defaulters are
described in Table 13. Our findings revealed that, at the first two months of treatment
course, a proportion of defaulters under SAT strategy was higher than those under
DOTS strategy (11.5% and 2.6%, respectively). These findings in Table 12 and 13
suggested that DOTS patients were returning to treatment course after being loss to

follow-up at a higher rate than SAT patients.
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Survival Functions
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Log rank test p<0.01

Figure 11 Difference in Kaplan-Meier survival curves between DOTS and SAT
strategies.

Figure 11 showed a difference in survival between patients who treated under
DOTS strategy (median 184 days, 95%CI= 181.92-186.08) and those under SAT
strategy (median 210 days, 95%CI= 189.80-232.20). During 180 days all of TB
patients were expected receiving completed treatment course for TB. After 180 days
of treatment course, the proportion of patients who were treated under DOTS strategy
(mark line) remaining in treatment was iess than those under SAT strategy (dot line)
and the difference was statistically significant using log rank test. In other words, the
proportion of those who were cured was higher in DOTS as compared to those in
SAT.
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Table 14 Factors associated with outcomes of TB patients.

Variables Cure Not-cure Risk Ratio 95% CI
Strategies
DOTS 79(67.5) 38(32.5) 1.96 1.43-2.68
SAT : 30(34.5) 57(65.5)
Occupation
Unskilled 89(54.9)  73(45.1) 0.96 0.70-1.32
Other 20(57.1) 15(42.9)
Income (mean + SD)* (2838.35+ (2584.20+

3544.11) 3307.82)

Age (mean + SD) (46.9+16.6)  (43.5+18.1)
35-86 79(60.3) 52(39.7) 1.47 1.08-1.99
15-34 30(41.1) 43(58.9)

resided under jurisdiction
No 15(48.4) 16(51.6) 0.89 0.60-1.31
Yes 94(54.3) 79(45.7)

Additional drugs payment
Yes 26(42.6) 35(57.4) 0.70 0.51-0.96
No 83(61.0) 53(39.0)

Alcohol consumption
Ever 74(54.4) 62(45.6) 0.95 0.73-1.24
Non-drink 35(57.4) 26(42.6)

a:;p=0.61 b: p=0.16
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Table 14 described factors associated with treatment outcomes of TB patients.
The results of unadjusted analysis showed that patients who were treated under DOTS
strategy had been cured 1.96 times higher than those under SAT strategy (95%
CI=1.43-2.68).

In order to test hypothesis regarding the effect of strategy on time to cure for TB,
we have conducted Cox ’ s proportional hazard model. First, we construct the full
model by selecting potential variables in the full model, and then construct the final
model. The steps of selecting the potential variables in the model were as follow.

First, we conducted univariate Cox regression, according to the results of the
analysis, we chose strategy, age, additional drugs payment, occupation, residence,
alcohol consumption and HIV status as the important predictors into full model
Appendix G illustrated the results of univariate analysis. The literature reviews
presented that alcohol consumption associated with outcome of TB treatment. Then
alcohol consumption was selected for further analysis. Age, additional drugs payment,
occupation, residence and HIV status were also selected for further analysis. Results of
Cox regression analysis are presented in Table 15. For the full model, two predictors
were significantly related to survival (time-to-cure): strategy (Hazard ratio 3.08,
95%CI 1.89-5.01) and occupation (Hazard ratio 0.38, 95%CI 0.22-0.65). |

In addition, there were two variables, additional drug payment and residential
area, which may have affected on the outcomes. Since additional drug payment were
one of a small part of expenditure by patient while the travel cost from home to health
center/ hospital was a major part of expenditure, thus we select residential area to be

included in the final model.
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Table 15 Cox regression analysis of TB treatment outcomes.

Model  Factors Hazard ratio Wald p-value
(95%CI) Statistic

Full Strategy 3.08 (1.89-5.01)  20.20 <0.01
Age 1.00 (0.99-1.02)  0.63 0.43
Additional drugs payment 1.50 (0.90-2.50) 242 0.12
Occupation ‘ 0.38 (0.22-0.65) 12.29 <0.01
Residence 1.54 (0.85-2.80) = 2.03 0.15
Alcohol consumption 0.88 (0.56-1.39)  0.30 0.59
HIV status (positive) 0.62(0.23-1.64) 0.93 0.34
HIV status (unknown) 0.78(0.32-1.90) 0.30 0.59

Overall X?>=34.75 df-8 p-value<0.01

Final  Occupation 0.41 (0.24-0.68) 11.51 <0.01
Strategy 2.91 (1.70-4.70) 18.96 <0.01
Residénce 1.69(0.93-3.05) 3.05 0.08

Overall X°=28.66 df=3 p-value<0.01

In the next step, residence, strategy and occupation were chose as the three most
important predictors at presentation in final model. The patients who were treated
under DOTS strategy had been cured 2.91 times higher than those under SAT
strategies after adjusting for occupation and residence. The patients who were
government official, commerce, student, monk or unemployed had been cured 2.44
times higher than those were labourer, agriculturist, fisherman or houseworker after

adjusting for strategies and residence.
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4.3 Cost assessment for TB Control Programme

As detﬁonstrated in Table 16, total direct provider cost for DOTS patient was
comprised direct routine service cost for more than 50% whereas majority in direct
provider cost in SAT patient was medical care. The labour cost was demonstrated as

the highest proportion of direct routine service cost for both strategies.

Table 16 Comparison of direct provider cost components between DOTS patients

and SAT patients.
DOTS (%)( baht ) SAT (%)( baht )

1.Direct routine _service cost
1.1 Labour cost 319,401.55 (40.76) 133,115.45 (32.31)
1.2 Material cost 37,054.42 (4.73) 8,390.63 (2.04)
1.3 Capital cost 99,078.26 (12.65) 46,413.12 (11.27)
Subtotal direct routine

service cost 455,534.23 (58.14) 187,919.20 (45.62)
2.Medical care cost
2.1 cost of AFB 54,465.95 (6.95) 39,809.00 (9.66)
2.2 cost of CXR 11,138.40 (1.42) 6,541.60 (1.59)
2.3 cost of sputum c/s 0 (0.00) 1,924.77 (0.47)
2.4 cost of drugs 262,409.60 (33.49) 175,732.10 (42.66)
Subtotal medical care cost 328,013.95 (41.86) 224,007.47 (54.38)
Total direct provider cost 783,548.18 411,926.67
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Table 17 Comparison of total consumer cost between DOTS patients and SAT

patients.
DOTS(%) SAT(%)

1.Direct medical 956.00 (1.23) 3,221.00 (5.39)

cost (baht)
2.Direct non- ‘ 55,310.00 (70.96) 44,208.00 (73.95)
medical cost(baht)
3.Indirect cost(baht) 21,677.01 (27.81) 12,352.28 (20.66)
Total consumer

Cost ( baht ) 77,943.01 59,781.28

Data regarding consumer cost components were summarized in Table 17. For
consumer cost, direct non-medical cost (travel cost of patients and their relatives) was
most costly item of both DOTS and SAT strategies (approximately 71% and 74%,
respectively). While direct medical cost which was additional drug payment were less

than 5% of total consumer cost in both strategies.
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Table 18 Comparison of cost components, average cost and cost-effectiveness

between DOTS and SAT strategies.
DOTS (%) (=117 SAT (%) (=87)

1.Direct routine service

cost ( baht ) 455,534.23 (52.88) 187,919.20 (39.84)
2.Medical care cost(baht)  328,013.95 (38.07) 224,007.47 (47.49)
3.Consumer cost ( baht ) 77,943.01 (9.05) 59,781.28 (12.67)
Full cost ( baht ) 861,491.19 471,707.95
Average cost (baht/pt treaf) 7,363.17 5.421.03
Number of case cured 79 30
Cured rate (%) 67.52 3448
Cost-effectiveness 10,904.95 15,723.60

Table 18 demonstrated cost components and cost-effectiveness between DOTS
and SAT strategies. For directly observed treatment, it accounted for approximately
53% of direct routine service cost, 38% of medical care cost and almost 9% of
consumer cost. On the other hand, for SAT it accounted for approximately 40%, 47%
and 13%, respectively.

The average cost of DOTS was approximately 2,000 baht expensive than SAT
strategy. However the cost per patient cured showed that DOTS strategy was lower

than SAT strategy (approximately 10,905 baht vs 15,724 baht).
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Figure 12 Sensitivity analysis by increasing labour cost.

We have tested the sensitivity of cost-effectiveness of both DOTS and SAT to the
variations of these following assumptions, namely a variation of labour cost, travel
cost and effectiveness. The results were described below.

Sensitivity analysis by increasing labour cost were presented graphically in
Figure 12. The results showed that cost-effectiveness for DOTS is more likely to
sensitive to the increase of labour cost than cost-effectiveness for SAT. However, as
revealed by the graph, DOTS provide lower cost per case cured when compared to

SAT.
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Figure 13 Sensitivity analysis by increasing travel cost.

In Figure 13, we conduct sensitivity analysis by increasing travel cost up to 50%
of its original cost of both DOTS and SAT. As can be seen, DOTS offers a lower cost

per case cured when compared to SAT. The results showed that SAT strategies is

sensitive to the increasing of travel cost.
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Figure 14 Sensitivity analysis by increasing 20% and decreasing 20% of effectiveness.

From review of the literature, effectiveness was indicated as the important factor
affecting cost per case cured. In this study, we varied the effectiveness (cure rate) by
increasing 20% and decreasing 20% of its original proportion. The results of
sensitivity analyses were presented graphically in Figure 14. Increasing 20% of
effectiveness of both strategies, cost-effectiveness of both strategies become close
together reflecting that cost per case cured of these two strategies seem to sensitive to
the increasing of effectiveness particularly for SAT. Decreasing 20% of effectiveness,
graphs indicated consistency of a cost per case cured between DOTS and SAT

strategies.
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Figure 15 Sensitivity analyses by increasing of effectiveness of DOTS

However, by holding SAT cure rate constant and varying DOTS cure rate, we
found that at 46.8% of DOTS cure rate, cost per case cured between the two strategies

were equal. Furthermore, we calculated net gain as follow.

Net gain = cure rate of DOTS - cure rate of SAT X 100

cure rate of SAT

At this point, net gain was 35.73%.
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Figure 16 Sensitivity analyses by increasing of effectiveness of SAT.

Additionally, we extend the sensitivity analysis of effectiveness of SAT. By
holding effectiveness of DOTS constant at 67.5% and increasing SAT * s effectiveness.
For any value of cured rate of SAT increased, a trend of a cost per case cured
decreased, cost per case cured between two strategies become close together. At
49.7% of cure rate under SAT programme, both strategies were at equal point. In this
case, net gain was 35.85%; At 50% cured rate of SAT which was reported by Thailand
NTP in 1995, the figure showed that SAT strategy become slightly higher cost-

effectiveness than DOTS strategy.
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Table 19 Sensitivity analysis by including completion rate into cure rate.

DOTS (N=117) _ SAT (N=87)  Net gain’

(fullcost=  861,491)  (fullcost= 471,708) (%)

% C-E. % C-E
‘Cure rate 67.52 10,904.95 3448 15,723.60 95.82
Success rate 70.08 10,505.99  55.17 9,827.25 27.02
(cure rate +
complete rate)

C-E : cost-effectiveness

* Net gain = (cure rate of DOTS - cure rate of SAT) X 100

cure rate of SAT
In further analysis, completed rates of both strategies were calculated instead of

cure rate thus the effectiveness of DOTS become 70.08% and 55.17% in SAT (Table

19). It was shown that SAT indicate a higher cost-effectiveness than DOTS.

44796
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Table 20 Comparison of cost-effectiveness of DOTS, Modified DOTS and SAT.

DOTS Modified DOTS SAT
Average cost 7,363.17 5,893.02 5,421.93
(Baht / pt treated)
Cured rate (%) 67.52 43.68 34.48
Cost-effectiveness 10,904.95 13,491.35 15,723.60

Furthermore, we performed "Modified DOTS or M-DOTS (Improved SAT)"
scenario that patients treated under DOTS in the first two months and in the
continuation phase the patient received refill anti-TB drugs at health center. Since the
first two months under DOTS would improve default rate from 11.49% to 2.56%
(Table 13) therefore the number of cure patients under Modified DOTS scenario
would increase from 30 to 38. The cure rate of this scenario was 43.68%. Table 20
presented results of the Modified DOTS scenario. It should be noted that cost per
patient cured under Modified DOTS was around 2,500 Baht higher than those under
DOTS. In other word, cost per patient cured under Modified DOTS was around 2,200
Baht lower than those under SAT. The findings suggested that Modified DOTS could
be an alternative strategy for controlling TB in a non DOTS setting in order to

improve cure rate.
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CHAPTER YV

DISCUSSION

Tuberculosis (TB) in Thailand is an alarming situation in a recent year. At
present, Thai CDC offers DOTS and SAT as TB controlling programme. However,
there were few studies about its cost-effectiveness. In this study, we conducted a
retrospective study to examine cost-effectiveness between DOTS and SAT among new
PTB patients with sputum smear positive.

A cohort of 204 new PTB patients were registered at TB registers in Petchaburi,
Ratchaburi and Prachuap Khiri Khan between October 1, 1998 and March 31, 1999.
Fifty-seven percents of the patients received DOTS and 43% of the patients were
treated under SAT. All of patients were followed up until the occurrence of events or
the day of the study termination (November 30, 1999).

The results of this study indicated that cured rate of DOTS was 67.5% higher
than those under SAT (34.5%). In other words, the net gain of cure rate was 95.6%.
The defaulters at the second momh of treatment under DOTS (2.6%) were smaller
than those under SAT (11.5%). The median time-to-cure among DOTS group was 184
days when compared to 210 days among SAT group. The joint impact of seven
determinants (residence, occupation, additional drugs payment, alcohol consumption,
HIV status, strategy and age) on survival time was analysed using Cox regression.
Strategies, residence and occupation were considered a possible moderator and
predictors. Patients who were treated under DOTS were more likely to be cured at

2.91 (95% CI=1.70-4.70, p<0.01) time higher than those under SAT after adjusting for
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residence and occupation. An average cost per patient treated under either DOTS or
SAT programme did not show significant difference (7,363 baht vs 5,422 baht,
p=0.77). However, a cost per case cured under DOTS (10,905 baht) was lower when
compared to those under SAT (15,724 baht ).

Our findings showed that the cured rate of DOTS (67.5%) was similar to the
study of Siriwat, et al (66.3%). However, it was lower than the figure of Thailand NTP
(78.0%) and the global (72.0%) in 1996. And other previous studies (57,27,60)
showed a higher cure rate of 76.1%, 82.4% and 88.2%, respectively. This may be due
to a high proportion of death rate (17.9%) in this study, that was higher than a figure
of Thailand NTP (4.3%) and the global (3.7%) in 1996. Likewise, the studies of
Akksilp (27) and Siriwat, et al. (58) reported a low death rate (7.5% and 3.5%,
respectively). Because 37.2% of TB-HIV positive had died, thus, HIV infection may
accelerate disease progression. Additionally, smoking tobacco may also contribute to
high death rate. In fact, those who died were more likely to be smoking male at aged
0f 25-34 years.

Although cured rate is the intermediate outcome, the cure rate is appropriate for
this study. Because, first, the cured rate is the potential differences between DOTS and
SAT strategies with respect to reduce TB cases of both strategies. Second, the cured
rate is the outcome of interest to decision makers. In addition, defaulted rate also
provide information for public health workers. Results revealed 6.0% of defaulted rate,
in similar to Siriwat, et al. (58) and Kamolrattanakul (57). In contrast, the lost to
follow up was higher than the figure of Thailand NTP (2.6%), the global (1.3%) and
Akksilp (1.5%) in 1996. If should be noted that, DOTS strategy reduced the defaulters

from 30% in SAT to 6% in DOTS. Since the first two months of TB treatment is the
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crucial infectious period of TB (39), if a TB patient with positive sputum smear
interrupted treatment in this period, an estimated of two or three contacts will be
infected by each positive sputum smear (34). DOTS strategy was confirmed to be
superior to SAT strategy due to the fact that defaulter in the first two months of DOTS
was almost 5 times lower than SAT. Additionally, DOTS patients who lost to follow-
up during the first two months were returning to treatment course at a higher rate than
SAT patients, thus DOTS offer a superior reduction in infection rate.

The median time-to-cure of patients under DOTS was 184 days that was shorter
than 210 days of those under SAT. The treatment duration was reduced that was as the
results of administers of DOTS strategy. These findings indicate the increasing
productivity gain for patient under DOTS. In other words, the lost of opportunity cost
is increased among SAT patient due to a longer duration of treatment.

Within DOTS programme majority of observers were family members. Previous
studies also supported our findings that directly observed by family members were
feasible (27,57). Even though we can not test association between types of observers
and treatment outcome, Wilkinson, et al. (23) and Kamolrattanakul, et al. (57)
demonstrated that the results of directly observed by health workers and non-health

‘workers were similar.

Our findings revealed that the average cost of DOTS was a little higher than SAT
(7,363 baht and 5,422 baht, respectively). In similar, Moore,et al. (29) suggested that
cost per patient treated under DOTS was expensive than cost under conventional
treatment. These difference may be due to the fact that DOTS programme included
cost of observers and outreach visit but SAT was carried no cost of these activities. In

contrast, Floyed, et al (28) concluded that DOTS was 2.8 times lower cost than those
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under SAT. This difference may be due to including the cost of hospital stay in the
study but not in our study.

Since the present study performed direct provider cost perspective but not
included indirect provider cost. In fact, SAT strategy consumed more indirect provider
cost than DOTS due to the SAT programme based in hospital. Thus, cost saving in
DOTS may be even larger than the estimated cost in the present study.

From direct routine service cost component, DOTS invested almost twice more in
material cost than SAT because DOTS strategy comprised of treatment, directly
observation and supervision of observers. On the other hand, SAT strategy has
performed only on treatment. The other cost components, labour cost and capital cost,
were similar.

From consumer point of view, direct non-medical cost (travel cost) was highest
cost for both strategies. In this study, we used public transportation in term of travel
cost to reduce a wide range of travel cost but this may result in underestimation of
travel cost in both strategies. DOTS showed lower travel cost than SAT (70.96% and
73.95%, respectively) due to the fact that DOTS treatment was based in the
community. DOTS strategy is expected that patients invested lower time cost than
those for SAT. However, the results show that DOTS patients invested slightly higher
indirect cost (time cost) than SAT patients because some of patients went to either
hospital or health center to receive refill anti-TB drugs and AFB test, while all those
who were treated under SAT strategy went to hospital once a month.

Despite of the differences in the costing mgthodology and the scope of studies, a

number of reports indicated that DOTS was a more cost-effectiveness strategy than
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SAT strategy (20,28,29).. Also our findings evidenced that DOTS was more cost-
effectiveness than SAT strategy.

Since DOTS is a dominant strategy in comparison with SAT, sensitivity analysis
would be necessary to assess the cost advantage of DOTS. The cost advantage of
DOTS is also stable through the wide range of changes in value of labour cost and
travel cost. The sensitivity analysis demonstrates that changes in cure rate could
hampered the cost advantage of DOTS. Decreasing cure rate in both DOTS and SAT
strategies were unlikely to affect the cost effectiveness. In contrast, increasing cure
rate for both strategies seems to improve cost-effectiveness among the two strategies.
Additionally, including complete cases into success group, a success rate of DOTS
raised to 70.08%, while SAT success rate increased to 55.17%. At this point, SAT was
superior cost-effectiveness to DOTS strategy. By holding a cure rate of SAT at 34.5%
and the cure rate under DOTS programme decreased, at 46.8% of cure rate of DOTS
or at net gain of approximately 36%, the cost-effectiveness of DOTS equaled to SAT.
If the cure rate under SAT programme increased while holding a cure rate of DOTS at
67.5%, in this case, at 49.7% of cure rate of SAT or at net gain of approximately 36%,
the cost-effectiveness of DOTS equaled to SAT. Even though, improved cure rate in
SAT would offer a similar cost per case cured between DOTS and SAT, it should be
noted that SAT offer a lower cure rate though with the same cost per case cured.
Therefore, the effects of the lower cure rate may introduce a public health burden due
to recurrent diseases among unsuccessful treated cases. The results of Modified DOTS
scenario demonstrated that cost per case cured under Modified DOTS was cheaper

than SAT but more expensive than those under DOTS. In addition, the cure rate of
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Modified DOTS was in between those of DOTS and SAT (43.68% , 67.52%, 34.5%
respectively).

In summary, our findings evidenced that DOTS strategy is an effectiveness
health intervention to control TB. Because, first, DOTS strategy achieved higher cured
rate than SAT strategy or approximately 95% net gain in cure rate. Second, the
patients treated under DOTS had been cured with shorter duration than those under
SAT. Third, DOTS defaulters occurred at lower rate than SAT defaulters particularly
in the first two months. .

The results of this study would be generalized to the new PTB with sputum smear
positive with aged 15 years or more whom registered at community hospital. With the
limitation of this study, it may have recall error and misclassification bias occured.
Recall error may due to retrospective nature in data collection. Misclassification may
occur in some risk behavior such as alcohol and cigarette consumption which were
collected by interviewing patients. In addition, it may be over&stfmated of cost since
we used the unit cost of AFB, CXR, sputum ¢/s from: the Zonal Tuberculosis Center
study, however, the difference would be small The advantage of the present study
were that we collected the data of effectiveness and cost from the primary information,
thus the cost-effectiveness would represent the actual magnitude than the study from
secondary data.

Retrospective cohort design yields the causal relationship and incidence case
when compared with cross-sectional design which cannot yield the causal relationship
and just present prevalence case. Retrospective cohort design uses longer follow-up
period than case-control design. But it yields relative risk directly and studies many

outcomes from one risk factor while case-control design yields relative risk indirectly
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and studies only one disease from one factor. However, randomize control trial is the
strongest design to study relationship of exposure to the factors before the disease
develop but it is more expensive and use long follow-up period than retrospective
cohort design.
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

Even though tuberculosis (TB) incidence rate and number of cases declined
during the past decades, since 1992, TB cases were increasing dramatically. These
upward trends were attributed by influencing of HIV epidemic and poor TB
management due to public health apathy, lower case detection rate and lower cure rate.

For some years now, DOTS has been a recommendation strategy by WHO for
controlling TB worldwide. Currently, Thai CDC has adopted DOTS as a strategy to
combat TB in Thailand since 1996. However, there were little research about cost-
effectiveness of DOTS implemented in Thailand. It is necessary that not only DOTS
programme should be evaluated on its effectiveness but also the differences of the
cost-effectiveness among the different TB controlling programme should be
compared. Thus, study of this kind would evidence the highest cost-effectiveness TB
controlling programme for policymakers. The purpose of this study was to examine
cost-effectiveness between two TB controlling strategies DOTS and SAT.

A retrospective cohort design was conducted among the new PTB patients with
sputum smear positive who were registered at community hospital in Petchaburi,
Ratchaburi and Prachuap Khiri Khan. Outpatients aged 15 years or more with
regardless of HIV status and receiving category I regimen were included. The
exclusion criteria were: pregnancy, foreigner, renal failure, liver disease and TB of

other organs. A patient who was treated under SAT in DOTS area were excluded. Data
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collections were performed by interviewing patients and relatives at their residence,
health staffs and health volunteers and reviewing accounting records and medical
records.

A cohort of 204 new PTB patients were registered at TB registers of the three
selected provinces between October 1, 1998 and March 31, 1999; 57% of the patients
received DOTS and 43% of the patients were treated under SAT. All of 204 patients
were followed up and data collections were performed between October 1, 1998 and
November 30, 1999. In general, our subjects were mostly unskilled male workers,
graduated at primary school level with the mean age 45 years. Approximately three-
fourth of them had ever used of tobacco or drink alcohol. The average income of
patients treated under DOTS was 3,289 baht per month compared to those 1,966 baht
under SAT. The results showed that the proportion of patients treated under DOTS
(5%) who resided out of jurisdiction of their community hospital was lower than that
of SAT (29%) (p<0.01). None of the other variables approaches statistical significant,
however. In addition, defaulters at the second month of treatment course revealed
2.6% for DOTS strategy compared with 11.5% for SAT strategy. As expected, the
median time-to-cured among DOTS group was 184 days compared with 210 days
among SAT group. The cure rate of patients treated under DOTS (67.5%) was higher
than under SAT (34.5%). The unadjusted analysis showed that patients under DOTS
were more likely to be cured at 1.96 (95%CI=1.43-2.68) times higher than those under
SAT (p<0.01). The results of Cox’ s proportional hazard model showed that patients
who were treated under DOTS strategy had 2.91 times more likely to be cured when

compared to those under SAT strategy after adjusting for occupation and residential
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area. There were evidence of lower cure rates for those who were unskilled workers or
marginalized people (controlling for strategy and residence).

Cost components of both strategies were direct routine service cost, medical care
cost and consumer cost. Among these three categories, the direct routine service cost
and the medical care cost were most costly items. For instance, results show that the
 direct routine service cost was accounted approximately half of the total cost for all
patients under DOTS. While the medical care cost was a major component of the total
cost for SAT. Consumer cost of DOTS accounted for approximately 9% of total cost
compared to 12% of total cost in SAT strategy. Even though, average cost of DOTS
was a little higher than SAT strategy (7,363 baht vs 5,422 baht) but the difference was
not statistically significant (p-value=0.77). However, cost per case cured under DOTS
(10,905 baht) was lower than cost under SAT (15,724 baht).

Our sensitivity analysis demonstrated that DOTS strategy was considered as cost-
effectiveness programme over SAT strategy. By varying labour cost and travel cost at
10%, 30% and 50% from th= actual value, the results reflected a small and
insignificant effect of labour cost and travel cost on cost-effectiveness in TB treatment
by both strategies. In addition, DOTS strategy showed consistency more cost-
effectiveness than SAT strategy when the cured rates of both strategies were 20%
increasing and 20% decreasing together. By holding SAT cure rate constant and
varying DOTS cure rate, it should be noted that at 46.8% of DOTS cure rate, cost per
case cured under DOTS and SAT were equal. On the other hand, by holding DOTS
cure rate constant and varying SAT cure rate, SAT would offer the similar cost per

case cured at 49.7% cure rate. Even though, a cost per case cured is similar at the
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equilibrium point or at net gain approximately 36%, DOTS strategy offered advantage
of achieving high cured rates.

From the finding the following conclusion were drawn:

The patients who were treated under DOTS strategy achieve higher cure rate,
lesser defaulter and shorter median time-to-cure than those under SAT strategy. The
patients under DOTS had 2.91 times more likely to be cured when compared to those
under SAT after adjusting for residence and occupation.

Average cost is slightly higher in DOTS than in SAT but not statistically
significant. Costs incurred for treatment a new PTB to be cured under DOTS strategy
was nearly 5,000 baht lower than under SAT strategy. Finally, DOTS strategy offers

more cost-effectiveness than SAT strategy.

Recommendations from the present study

For policy recommendations

1. Our sensitivity analyses suggested that cure rate of DOTS at 55% would have
no comparative advantage over SAT of cure rate at 34.48%. Thus, the public
workers should maintain net gain of at least 36%. In addition, WHO
estimated 50% of SAT cure rate in Thailand therefore we should have cure
rate of DOTS higher than 80% in order to achieve both economic-advantage
and impact of treatment for TB.

2. SAT strategy could be improved by follow up those in complete categories at
the end of treatment course in order to improve cure rate.

3. There is potential improvement of SAT delivery anti-TB drugs at health

center.
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4. According to results of "Modified DOTS or Improved SAT", TB patients
should be treated under DOTS particularly in the first two months of
treatment course and then treated under SAT (but receiving medicines at
health center) in the continuation phase. The cost per case cured would be
reduced due to the reducing travel cost, time cost for supervision. Thus,
"Modified DOTS or Improved SAT" may be an alternative strategy for
controlling TB since DOTS could effectively reduce defaulters during the
infectious period of TB and may increase practicability of TB controlling
programime.

5. According to our findings, unskilled worker or marginalized population

should be treated under DOTS and an intensive follow up is need.

For future studies

With the limitation of this study, further studies should be replicated in the
larger scale or among TB patients with sputum smear negative or among AIDS
group. In particular, new studies should include indirect cost and also intangible
cost. Additionally, research should be conducted in the area of cost-benefit or
cost-utility. Further studies regarding high death rates among TB cases in these 3
provinces are warrant investigation. Finally, pilot study should be conducted in
order to examine the feasibility and it effectiveness of "Modified DOTS or
Improved SAT" as an alternative TB controlling strategy in non-DOTS area
Thailand.
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APPENDIX A
Interview Form: TB Patient

ID. No...
1.Hospital.......
2.Name........
3.Address
4.Strategy  ()1.DOTS  ()2.SAT
5.Medical history.........
6.Age........... year
7.Reside under jurisdiction  ()1.yes ()2.n0
8.Gender ()l.male ()2.female
9.Marital status

()lsingle  ()2.couple ()3.widdow/separated
10.Occupation

()1.government official/ enterprise ( )2.labour ()3.agriculture

()4.fisherman ()5.commerce ()6.other.....

11.Education level

()1.primary school ( )2.secondary school

()3.diploma ( )4.university level ()S.other......
12.Additional drugs payment ( )1.yes ()2.n0
13.Cigarette consumption

()1.smoke ( )2.non-smoke

()3.occasional ()4.discontinued.......... month
14.Alcohol consumption

()1.drink ()2.non-drink

()3.occasional ()4.discontinued......... month
15.Patient’ s income per month........... Baht
16Travel cost

16.1 hospital to house................ Baht/ visit

16.2 health center to house.......... Baht/ visit
17 Number of visit

17.1 At hospital............... visit

17.2 At health center......... visit
18.Time spent for travelling

18.1 hospital to house................ minutes

18.2 health center to house........... minute
19.Time spent for waiting and receiving treatment

19.1 At hospital............... minute

19.2 At health center......... minute



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Public Health) / 119

Interview Form: DOTS observer

1.Name........
2.Age........... year
3.Gender ()l.male ()2.female
4 Marital status

(Olsingle  ()2.couple  ()3.widdow/separated
5.0ccupation

( )1.government official/ enterprise ()2.labour  ()3.agriculture

( )4.fisherman ()5.commerce ( )6.other.....
6.Education level

()1.primary school ()2.secondary school

()3.diploma ()4.university level ()5.other......
7. Relationship with patient..................
8Travel cost

16.1 hospital to house................ Baht/ visit

16.2 health center to house.......... Baht/ visit
9. Number of visit

9.1 hospital............... visit

9.2 health center......... visit
10.Time spent for travelling

10.1 hospital to house................ minutes

10.2 health center to house........... minute

11.Time spent for waiting
11.1 At hospital............... minute
11.2 At health center.......... minute
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APPENDIX B
DOTS CARD
Month..........
ODbSEIVET L..cevieneiniieiiieiierencreeernene e eeenees
ST o OO~
Date Taking anti-TB | Date Taking anti-TB
drugs (please v') drugs (pleasev’ )
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APPENDIX C
Medical records

2.strategy (OLDOTS  ()2.SAT
3.starting date of treatment...................
4.sputum smear at beginning of treatment............

5.CXR ()l.cavity  ()2.non-cavity

8.HIV status ( )1.positive ()2.negative ( )3.unknown

9.laboratory result of sputum smear at the end of second month

M. Sc. (Public Health) / 121

10. laboratory result of sputum smear at the end of the fifth month...............

11. laboratory result of sputum smear at the end of treatment course................

12.]ast date of treatment...................

13.treatment OULCOME.......cceveenvennnnenns
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Drugs and investigation records
Name..............
HN....ccovvvennen
Source.............
List Drugs cost/ AFB CXR Other Total

charge (Baht) (Baht) (Baht) (Baht)




Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Public Health)/ 123

APPENDIX D

Capital cost form

Hospital/ | Estimated | Rental cost Total visits of TB Capital cost
health rental cost | allocated to | patient per month
center per month | TB clinic per DOTS | SAT
(Baht) month (Baht) | DOTS | SAT

W

Total
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Material cost form 1 (electricity and water)

Date of collecting data........ceceeeerernresiireriencrirriirererensrirenseernereseesessenses
SOUTCE. v evineereneeecnreacaceeerensnsesscssssssssssssesasnssssssvessnsosanssssesssassosassscsne
Hospital/ | Estimated | Cost of Total visits of | Cost of electricity
health cost of electricity TB patient and water cost
center electricity | and water per month

and water | allocated to DOTS | SAT

per month | TB clinic per | DOTS | SAT

(Baht) month (Baht)
1.
2.
3.

Total




Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Public Health) / 125

Material cost form 2 (travel cost of staff particularly DOTS strategy)

SOUTCE ceuveviniiienteiireeerssesresseessenssssssassnsssnssnsssessanosesssssonnsns

Number | Patient | Travel cost per | Number of | Totalcost | Remark
name round trip visits
(Baht)

Total
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Labour cost form
Hospital/ Health Center.......c..coeuvnveiiiiiiiniiriiiiieieieiiirstiniiiieceeenens
Date of collecting data.........cocveeerrverereenrreeecncacecncrrerosecnserraracnscsossens

Number | Name | Salaries | Overtime | Sickpay | Other | Total | Time devoted
/ wages | payment | (Baht) (Baht) | (Baht) | to TB
(Baht) | (Baht) activities

Total
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APPENDIX E

Table 21 Comparison of treatment outcomes between patients treated under DOTS
and SAT strategies by sociodemogrophic characteristics.

Variables Not-cure, n (%) cure, n (%) p-value

Gender
Male 77(49.4) 79(50.6) 0.15
Female 18(37.5) 30(62.5)

Age - ~
35-86 52(39.7)  79(60.3) 0.008
15-34 43(58.9) 30(41.1)

Income
< average 56(45.2) 68(54.8) 0.86
>average 32(43.8) 41(56.2)

Reside under jurisdiction
No 16(51.6) 15(48.4) 0.54
Yes 79(45.7) 94(54.3)

Marital status
Single/widow/separated 34(50.0) 34(50.0) 0.28
Couple 54(41.9) 75(58.1)

Education level
Primary or lower 75(44.6) 93(55.4) 0.96
Secondary or more 13(44.8) 16(55.2)

Occupation
Labour/agriculture/

fisherman/housework 73(45.1) 89(54.9) 0.81
Government official/student/ 15(42.9) 20(57.1)

monk/commerce/

unemployed

Additional drugs payment

(out-of-pocket)

Yes 35(57.4) 26(42.6) 0.016

No 53(39.0) 83(61.0)
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Table 22 Comparison of treatment outcomes between patients under DOTS and SAT

strategies by medical history and risk behaviors.

Variables Not-cure, n(%) cure, n(%) p-value
History of DM/CA/lung
Disease/steroid abuse
Yes 21(58.3) 15(41.7) 0.12
No 74(44.0) 94(56.0)
AFB at initial treatment
Highly positive 44(46.8) 50(53.2) 0.95
Low or moderate positive 51(46.4) 59(53.6)
CXR
Cavity 11(33.3) 22(66.7) 0.06
Non-cavity 63(51.6) 59(48.4)
Drugs adverse
Yes 39(41.1) 56(58.9) 0.14
No 56(51.4) 53(48.6)
Alcohol consumption
Drink/occasion/discontinue ~ 62(45.6) 74(54.4) 0.70
Non-drink 26(42.6) 35(57.4)
Cigarette consumption
Smoke/occasion/discontinue  69(46.9) 78(53.1) 0.27
Non-smoke 19(38.0) 31(62.0)
Strategy
DOTS 38(32.5) 79(67.5) <0.001

SAT 57(65.5) 30(34.5)
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APPENDIX F

Table 23 Comparison of death cases between patients treated under DOTS
and SAT strategies by sociodemogrophic characteristics.

Variables Death p-value
yes, n (%) no, n (%)
Gender
Male 23(79.3) 133(76.0) 0.70
Female 6(20.7) 42(24.0)
Age
15-34 16(55.2) 57(32.6) 0.03
35-64 7(24.1) 88(50.3)
65-86 6(20.7) 30(17.1)
Income
< average 15(51.7) 109(64.9) 0.18
>average 14(48.3) 59(35.1)
Reside under jurisdiction
No 3(10.3) 28(16.0) 0.43
Yes 26(89.7) 147(84.0)
Marital status
Single/widow/separated 13(44.8) 55(32.7) 0.21
Couple 16(55.2) 113(67.3)
Education level
Primary or lower 23(79.3) 145(86.3) 0.33
Secondary or more 6(20.7) 23(13.7)
Occupation |
Labour/agriculture/
fisherman/housework 24(82.8) 138(82.1) 0.94
Government official/student/  5(17.2) 30(17.9)
monk/commerce/
unemployed :
Additional drugs payment
(out-of-pocket)
Yes , 11(37.9) 50(29.8) 0.38

No 18(62.1) 118(70.2)
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Table 24 Comparison of death cases between patients under DOTS and SAT

strategies by medical history and risk behaviors.

Variables Death p-value
yes, n(%) no, n(%)
History of DM/CA/lung
Disease/steroid abuse

Yes 6(20.7) 30(17.1) 0.64
No 23(79.3) 145(82.9)

AFB at initial treatment
Highly positive 10(34.5) 84(48.0) 0.18
Low or moderate positive 19(65.5) 91(52.0)

CXR
Cavity 4(23.5) 29(21.0) 0.81
Non-cavity 13(76.5) 109(79.0)

Drugs adverse
Yes 10(34.5) 85(48.6) 0.16
No 19(65.5) 90(51.4)

Alcohol consumption
Currently drink 9(31.0) 25(14.9) 0.03
Occasion/discontinue/never  20(69.0) 143(85.1)

Cigarette consumption
Currently smoke 19(65.5) 78(46.4) 0.06
Occasion/discontinue/never  10(34.5) 90(53.6)

HIV status
Positive 16(100.0) 27(73.0) 0.02
Negative 0 10(27.0)

Strategy
DOTS 21(72.4) 96(54.9) 0.08

SAT 8(27.6) 79(45.1)
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APPENDIX G
Table 25 Univariate Cox’ s regression analysis of strategies, medical history and
Sociodemographic characteristics.
Variables B SE Exp(B) 95%CI 1 p-value
Strategy 0.49 0.23 233 149364 1464 <001
Age -0.01 0.01 0.99 0.98-1.01 0.74 0.39
Gender -0.01 0.22 0.99 0.64-1.51 0.003 095
Income 6.3E-05 2.6E-05 1.00 1.00-1.001 6.03 0.01
Occupation -0.74 0.26 0.48 0.29-0.79 8.64 <0.01
Marital status 0.06 0.21 1.06 0.71-1.60 0.08 0.78
Additional drug 0.32 0.23 1.38 0.88-2.16 1.95 0.66
payment

Education level -0.33 0.27 0.72 0.42-1.23 1.46 0.23
Residence 0.10 0.28 1.11 0.64-1.92 0.14 0.71
Medical history -0.49 0.28 0.61 0.36-1.06 3.10 0.08
CXR 0.58 0.26 1.79 1.08-2.96 5.21 0.02
AFB -0.27 0.19 0.77 0.52-1.12 1.88 0.17
Drug adverse -0.41 0.20 0.66 0.44-0.97 4.48 0.34

- Alcohol -0.23 0.21 0.80 0.53-1.20 1.17 0.28
consumption
Cigarette -0.17 0.22 0.85 0.55-1.29 0.60 0.44
consumption
HIV positive -0.28 0.49 0.75 0.29-1.97 0.35 0.84

HIV unknown -0.23 0.42 0.80 0.35-1.83 035 0.84
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- APPENDIX H
Table 26 Data of Sensitivity analyses (C- E = cost-effectiveness)
A. Changing in labour cost of both strategies
DOTS SAT
Labour cost Full cost C-E Labour cost Full cost C-E
10%=31,940.16 893,431.35 11,309.26 | 10%=13,311.56  485,019.51 '16,167.32
20%=95,820.47 957,311.66 12,117.87 | 20%=39,934.64  511,642.59 17,054.75
30%=159,700.78  1,021,191.97 12,926.48 | 30%=66,557.73  538,265.68 17,942.19
B. Changing in travel cost of consumer of both strategies
DOTS SAT
Travel cost Full cost C-E Travel cost Full cost C-E
10%=5,531.00 867,022.19 10,974.96 | 10%=4,420.80 476,128.75 15,870.96
20%=16,593.00 878,084.19 11,114.99 | 20%=13,262.40  484,970.35 16,165.68
30%=27,655.00 889,146.19 11,255.02 | 30%=22,104.00  493,811.95 16,460.40
C. Changing in effectiveness of both strategies
DOTS  (Fullcost= 861,491.19) SAT (Full cost= 471,707.95)
effectiveness  # of pt cure C-E effectiveness #ofptcure C-E
-20%=54.0% 63 13,674.46 -20%=27.6% 24 19,654.50
0%=67.5% 79 10,904.95 0%=34.5% 30 15,723.60
+20%=81.0% 95 9,068.33 +20%=41.4% 36 13,103.00
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Table 26 Data of Sensitivity analyses (continue)

D Holding cure rate of SAT constant and varying DOTS cure rate

Effectiveness(%)  Number of pt cure  C- E of DOTS C- E of SAT
67.5 79 10,904.99 15,723.60
59.8 70 12,307.02 15,723.60
51.3 60 14,358.19 15,723.60
46.8 54.79 15,723.60 15,723.60
42.7 50 17,229.82 15,723.60

C-E = cost-effectiveness

D. Holding cure rate of DOTS constant and varying SAT cure rate

Effectiveness(%) - Number of ptcure  C- E of SAT C- E of DOTS
34.5 30 15,723.60 10,904.95
403 35 13,477.36 10,904.95
46.0 40 11,792.69 10,904.95
49.7 43.25 10,904.95 10,904.95
51.8 45 10,482.39 10,904.95

C-E = cost-effectiveness
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