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ABSTRACT
Objectives: To calculate the direct and indirect costs of pulmonary
tuberculosis

treatment

and

explore

the

effects

of

treatment

expenditures on socioeconomic attributes. Materials and Methods: A
mix mode cross sectional study was designed in the form of a

Author

survey which was conducted in Pakistan. The research instrument

Dr. Atta Abbas

consisted of a survey questionnaire. The target population for the study

Department of Pharmacy,

comprised of newly diagnosed smear positive pulmonary tuberculosis

Health and Well Being,

patients. The data thus gathered was entered in to the SPSS version 20

Faculty of Applied
Sciences, University of

(Statistical Package for Social Sciences version 20). Results: The

Sunderland, England,

mean direct cost of treatment was found to be PKR 1714 and mean

United Kingdom.

indirect cost was reported to be PKR 3445. The mean total cost of anti
pulmonary TB treatment was PKR 5159. Family income was directly

proportional to the average total cost of treatment and indirect costs were observed to be
higher than direct costs. Conclusion: To minimize the financial burden of pulmonary
tuberculosis on patients in terms of direct and indirect costs, it is important to understand and
scrutinize the factors precipitating the ailment and aggravating the consequences.
KEYWORDS: Tuberculosis; Pulmonary Tuberculosis; Direct cost; Financial Burden;
Pakistan; Pharmacoeconomics.
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INTRODUCTION
Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. It mainly
affects the lungs, but others organs of the body can also be affected. (Pace, 1997; Alchamo,
2004) TB is also identified as the leading cause of death throughout the world as studies
indicate that the Mycobacterium tuberculosis infects approximately one-third of the total
population of the world each year and leads to more than 10 million new cases each year.
(Behera, 2010; Gantz & Brown, 2005).
Tuberculosis not only affects the people in terms of health, but also adds to social isolation
and burden patients in terms of financial and economic perspectives. By considering this, it
has been recommended that the pulmonary TB program or the method by which TB is treated
should be socially and economically effective. (National TB Control Programme; Ministry of
Health, 2009). The patients, who receive treatment, are required to bear non-medical costs
such as transportation and food cost, cost for lost productivity and hospitalization. These
expenses are a burden on patients, society and healthcare system, and it is known that the
insufficient resources and inappropriate regulation of tuberculosis treatment have caused
patients not to receive proper treatment. (Colebunders & Bastian, 2000; Larbaoui, et al.,
1970; Oxlade, et al., 2012; Mathur, et al., 1994; Swingler, et al., 2005).
The people affected with the pulmonary TB experience significant social isolation since it has
been identified they are deemed to encounter dishonour, disgrace and discrimination from the
society and the people around them. In the consequence of such insecurity from the society
leads to a delay in treatment of the pulmonary tuberculosis thereby making it more
complicated to treat. (Axelrod & Diringer, 2008; Bope & Kellerman, 2011; Hass & Prez,
1995; Karakitsos D, 2008).
In Pakistan, it is a major health concern and is identified as fourth leading cause of death.
Pakistan is a developing country with the increasing population of 180 million people and
approximately 1.5 million people suffer from the disease. (World Health Organization, 2012;
Yadav, et al., 2012; Khan & Malik, 2003) In addition to this, World Health Organization
(WHO) identified that Pakistan ranked eighth behind China, India, Bangladesh and Indonesia
in terms of estimated number of pulmonary TB cases with an occurrence of 175/100,000
persons. (World Health Organization, 2012). The situation of the health care system of the
country is in dire as it is financially starved and incapacitated to serve an increasing
population. (Atta Abbas, 2013) Pakistan spends a minimal 2.2% of GDP on its health sector

www.wjpr.net

Vol 4, Issue 2, 2015.

66

Abbas et al.

World Journal of Pharmaceutical Research

which render the health sector financially crippled. (Rogers, 2012) As a consequence,
majority of the patients see the private sector as a treatment option however, private sector
encompass direct medical costs.
The study was carried out with the aim of calculating the direct and indirect costs of
pulmonary tuberculosis (TB) treatment and exploring the effects of treatment expenditures on
socioeconomic attributes of the affected patients.
MATERIALS & METHODS
A mix mode cross sectional study was designed in the form of a survey based which was
conducted in Pakistan for the time period of 6 months i.e. July 2014 to December 2014.
Research Instrument
The research instrument consisted of a survey questionnaire containing structured questions
related to the demographics and cost of treatment.
Piloting and validation
The research instrument was piloted on a number of patients and validated for its suitability
by experts.
Target population, inclusion/ exclusion criterion and sample size
The target population for the study comprised of newly diagnosed smear positive pulmonary
tuberculosis patients. The study was conducted with sample size of 500 patients 270
(54%males) & 230 (46% females) aged 15 years and above, all other patients were excluded.
The study was carried out using convenience sampling. Data collection was done in
tuberculosis TB centers of the public sector as well as the private clinic/ hospitals during
OPD.
Data collection and statement of consent
Structured questionnaires were given to the patients and they were asked to fill their
response, non educated patients response filling was facilitated by volunteer research
investigation officer. Prior to the data collection the patients were briefed about the purpose
of the study and their consent was obtained.
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Statistical Analysis
The data thus gathered was entered in to the SPSS version 20 (Statistical Package for Social
Sciences version 20). The demographics represented as percentage (%) and sample number
(N). Direct patient cost comprised of all the expenditures of patients involving cost of
transportation to hospital/ clinic, food, hospitalization, consultation, diagnosis and medicines,
while the indirect cost was identified as the cost of patients resulted due to time lost by the
patient adopted from Sandra V Kik et al 2009. Average cost of treatment was then calculated
and expressed in numerical value and mean (X).
Ethical Approval
The study was approved by the Board of Advance Study and Research (BASR) of the
University of Karachi.
RESULTS
A total of 500 patients were available for their data to be recorded. The results are expressed
as demographic information, cost of treatment and association of demographic variables and
treatment costs.
1. Demographic information

The survey found out the majority of the target group (N = 446, 89.2%) were below the age
of 54 years, however a small segment (N = 54, 10.8%) were above the age of 54 years. In
terms of gender, half of the target group encompassed either gender, with numbers slightly in
favor of the males (N = 270, 54%) and females (N = 230, 46% females). Majority of the
patients were reported to be married (N = 302, 60.4%) and almost a fourth of the target group
(N = 198, 39.6%) was observed to be single. To the question of employment, it was reported
that the target group was mere divided equally as almost half of the patients were seen
employed (N = 225, 45%) and unemployed (N = 227, 45.4%). Almost a tenth of the segment
did not disclose their response (N = 48, 9.6%). The education profile of the target group
revealed a fourth of the un-educated patients (N = 217, 43.4%) and those educated to
secondary i.e. Matriculation (N = 217, 43.4%). A slightly more than tenth of the target group
was reported to be educated above the level of secondary education (N = 66, 13.2%). Finally,
the family income was asked and it was observed that the majority earned less than 15000
PKR (N = 373, 74.6%) followed by almost a fifth between 16000 PKR to 25000 PKR (N =
83, 16.6%) and a tenth more than 25000 PKR (38, 8.8%). The results are expressed in table 1.
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Table 1 Summary of demographic information
S.No
1
1.1
1.2
1.3
2
2.1
2.2
2.3
3
3.1
3.2
3.3
4
4.1
4.2
4.3
4.4
5
5.1
5.2
5.3
5.4
6
6.1
6.2
6.3
6.4

Attributes
Age
Younger than 54 years
Older than 54 years
Total
Gender
Male
Female
Total
Social status
Married
Single
Total
Employment
Employed
Unemployed
No answer
Total
Education
Secondary education (Matriculation)
Above secondary education
(Matriculation)
Un-educated
Total
Family income
Less than 15000 PKR
Between 16000 PKR to 25000 PKR
More than 25000 PKR
Total

Sample (N)

Percentage (%)

446
54
500

89.2%
10.8%
100%

270
230
500

54%
46%
100%

302
198
500

60.4%
39.6%
100%

225
227
48
500

45%
45.4%
9.6%
100%

217

43.4%

66

13.2%

217
500

43.4%
100%

373
83
38
500

74.6%
16.6%
8.8%
100%

2. Cost of treatment

The data thus gathered was analyzed for the cost of treatment and it was observed that the
mean direct cost of treatment was found to be 1714 PKR. Majority of the target group (N =
420, 84%) had anti pulmonary TB treatment costing less than 2500 PKR however slightly
more than a tenth of the group (N = 60, 12%) had treatment costing between 2500 PKR to
5000 PKR and very few (N = 20, 4%) more than 5000 PKR. The mean indirect cost was
reported to be 3445 PKR. Majority of the population segment (N = 405, 81%) did not bear
any indirect cost. Slightly greater than a tenth of the segment under investigation (N = 60,
12%) bore an indirect cost between 2500 PKR to 5000 PKR followed by some (N = 20, 4%)
bearing cost greater than 5000 PKR and very few (N = 15, 3%) bearing less than 2500 PKR.
The sum of mean direct and mean indirect cost of treatment yield mean total cost of treatment
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and the mean total cost of anti pulmonary TB treatment was found to be 5159 PKR. The
results are tabulated in table 2.
Table 2 Summary of cost of Anti Pulmonary TB Treatment
S.No

Type of treatment costs

Sample Percentage
(N)
(%)

1
1.1
1.2
1.3
1.4
1.5
2
2.1
2.2
2.3
2.4
2.5
3
3.1
3.2
3.3

Direct cost
0 PKR (Nil)
Less than 2500 PKR
Between 2500 PKR to 5000 PKR
Greater than 5000 PKR
Total
Indirect cost
0 PKR (Nil)
Less than 2500 PKR
Between 2500 PKR to 5000 PKR
Greater than 5000 PKR
Total
Total cost of treatment
Direct cost
Indirect cost
Total

0
420
60
20
500

0
84%
12%
4%
100%

405
15
60
20
500

81%
3%
12%
4%
100%

Cost of treatment
Mean (X)

1714 PKR

1714 PKR

3445 PKR
3445 PKR

1714 PKR
3445 PKR
5159 PKR

3. Association of demographic variables and treatment costs

The association between demographics and treatment costs were analyzed and it was
observed that the average total cost in patients of age less than 54 years was PKR 5802 and
further reduced to PKR 4283 in older patients. In terms of gender, average total cost was
significantly higher in males i.e. PKR 5724 as compared to the females which was reported at
PKR 4283. Social status association revealed a reduction in average total cost of married
patients i.e. PKR 4943 which was high in unmarried or single patients i.e. reported at PKR
6201. In case of employment, a characteristic association was obtained as the average cost of
treatment was reported to be higher in employed patients i.e. PKR 6135 as compared to the
unemployed ones i.e. PKR 4945. Association of level of education revealed that the cost was
significantly lower in patients educated to level higher than secondary i.e. PKR 4528
followed by those educated to level of secondary i.e. PKR 5274. The average cost of
treatment was seen highest among uneducated patients i.e. PKR 5468. The association of
family income revealed a directly proportional relationship as the income increased the
average cost of treatment also increased. For the patients with an average income less than
PKR 15000, an average treatment cost of PKR 4477 was reported. For those with family
income ranging between PKR 15000 to PKR 25000, the average cost of treatment increased
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to PKR 8658 and PKR 10923 for patients with family income greater than PKR 25000.
Graph 1 reveals a linear relationship between the two variables.

Graph 1 Linear relationship of family income and average total cost of treatment.
Furthermore, a summary of all the associations of demographic variables and treatment costs
are tabulated in table 3.
Table 3 Summary of association of demographic variables and treatment costs
S.No
1
1.1
1.2
2
2.1
2.2
3
3.1
3.2
4
4.1
4.2
5
5.1
5.2

Demographic
Variables
Age
Younger than 54
years
Older than 54
years
Gender
Male
Female
Social status
Married
Single
Employment
Employed
Unemployed
Education
Un-educated
Secondary
Education
(Matriculation)

www.wjpr.net

Sample
(N)

Average Cost
Direct (PKR)

Sample
(N)

Average Cost
Indirect (PKR)

Average Total
Cost (PKR)

446

2336

70

3466

5802

54

861

3

3422

4283

270
230

1957
1391

49
34

3766
3042

5724
4432

302
198

1657
2440

51
32

3286
3762

4943
6201

225
227

2325
1682

38
33

3810
3263

6135
4945

217

2431

31

3038

5468

217

1739

45

3535

5274
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5.3
6
6.1
6.2
6.3

Above
secondary
education
(Matriculation)
Family income
Less than PKR
15000
Between PKR
15000 to 25000
Greater than
PKR 25000
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66

1280

7

3248

4528

373

1708

65

2769

4477

83

2975

16

5683

8658

38

2390

2

8533

10923

DISCUSSION
Pulmonary TB is a burden not only on the health but patient pocket as well. Numerous
studies have calculated treatment costs throughout the world. (Steffen R. et al 2010) The
present study has drawn attention to the trend of expenditure of newly diagnosed smear
positive pulmonary TB patients in terms of its direct and indirect costs as well as the total
costs for whole course of therapy by the TB patients in Pakistan. Direct patient cost
comprises of all the expenditures of patients involving cost of transportation to hospital/
clinic, food, hospitalization, consultation, diagnosis and medicines, while the indirect cost is
the cost of patients resulted due to time lost by the patient (Sandra V Kik et al 2009).
In most of the studies the direct and indirect costs were calculated as percentage (%) of
annual family income. (Gurung GN et al 2012) The total cost of tuberculosis treatment
estimated in south India was Rs.3211 (3.8% of annual family income), which was found
much less when compared to previous studies (Ramya Ananthakrishnan et al 2012). The total
cost of tuberculosis patients as percentage of household income due to which tuberculosis
patients fell into heavy debts ,was 15% in Thailand, 40% in India, 55.5% in China, and 0.230% in Africa (Jackson S et al 2006, Sandra V Kik et al 2009, Ukwaja KN et al 2012, Ramya
Ananthakrishnan et al 2012).
In China, where TB treatment is set as ‘free TB service policy, the total direct and indirect
cost were CN¥ 3024 and CN¥ 2615.2 respectively which produced heavy financial burden on
patients (Pan HQ et al 2013). Similarly in Tanzania the direct cost was US$ 103 whereas
indirect cost was ranging from US$ 154 to US$ 1384 which represent high economical
burden on families. (Wyss K et al 2001) In Tajikistan, the mean spending of tuberculosis
patients and their household was US$ 396. (Ayé R 2011) One of the study conducted in three
different continents revealed that the mean total patient cost is identical to one year individual
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salary. (Mauch V et al 2013) The out of pocket expenses of pulmonary tuberculosis patients
were found high and disastrous (Umer NA et al 2012) and these expenditures were associated
with treatment delay or stay in hospitalization. (Ayé R 2011).
The present study on smear positive pulmonary tuberculosis calculated the average direct cost
of patients which was reported to be less than the indirect costs. This increasing trend of
indirect cost is due to the frequent visits of the patients to the health facility to collect pills
which have a tendency to take them off from their work place and render them viable to
deduction in salary. On the other hand, patients also lose their precious and productive time
in the same.
The average total cost of the treatment reported in the current study is almost equal to the cost
calculated 10 years ago, there should be increment in the total average cost of therapy,
however the same cost is due to the difference in duration of therapy and number of visits to
the diagnostic and pill collection centers which were located separately in 2002 and hence
increase the number of visits of patients along with the cost. The current study costs were
calculated for 6 months period and patients availed diagnostic and drug collection services at
the same place which reduced the number of visits and hence the cost.
Although the pulmonary tuberculosis medicines and consultation are free in Pakistan, there
are certain expenses like; the income loss, costs of travel and hospital stay which
unfortunately do not have compensation. It is reported that these expenses sometimes exceeds
from the available resources of the individual and families which ultimately results in
treatment noncompliance (Johansson et al 1999).
In the present study males were found to face more expense i.e. PKR 5723.64 of TB
treatment as compared to females, as they play pivotal role in the economy of the family,
particularly bread earning for the whole family and these expense bring financial intricacy to
them and it is the most common reason of noncompliance in this context. However female
also mentioned the financial bearings of noncompliance (Johansson et al 1999). Pulmonary
tuberculosis is most common in patients aged from 15 to54 years, which is considered as the
economically productive age of the individual. The expenses faced by patients of this age
group are high and raise the economic cost for society, which impede the development of
individual as well as society over the long run. (Rajeswari et al 1999).
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The indirect cost of the current study among employed persons is more than the direct costs
which encores the findings of the study conducted in India which reported that work days lost
in TB are high. (Rajeswari et al 1999) The total average cost of employed patients is more
than unemployed this might be due to the health condition which stops them to join their job
effectively and results in income loss. Another reason can be the noncompliance to the
treatment because they might not be able to follow up the treatment effectively or visit the
doctors and unable to undertake the pharmacotherapy in due course of time.
In terms of education level, high indirect costs were observed as most of the patients were
coming from rural areas where National Tuberculosis Program NTP inefficacies were
reported in many studies. (Ali et al, 2003) In addition, most of them were on daily wages
which ultimately results in income loss due to days absent from work as a result of illness.
Overall cost in illiterate patients is higher followed by patients with education up to the level
of secondary or matriculation, this might be due to the insufficient health education regarding
infectious nature of the disease. (Ali et al, 2003).
Financial burden of the disease drag an estimated 100 million people below the poverty line
each year. The monthly salary of most of the patients in the present study was PKR 15000 in
which 20% expenditures were due to income loss. It is reported that income loss is the
leading cause of high treatment costs (Tadayuki 2014) which is obvious in the present study
as well.
CONCLUSION
To minimize the financial burden of pulmonary tuberculosis on patients in terms of direct and
indirect costs, it is important to understand and scrutinize the factors precipitating the ailment
and aggravating the consequences. The direct costs may be control by cost effective
diagnostic tests and therapy (Ayé R ,2010 and John KR 2009 ) whereas the transport and
food costs can be minimize by providing vouchers for transport, refunding schemes and food
assistance (Tadayuki 2014). On the other hand the indirect costs may be decrease by
community and job-based supervision which reduce not only the income loss but also the
transport costs (Sinanovic E, 2003 and Datiko DG 2010).
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