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Introduction

Tuberculosis is a chronic infectious disease caused by
Mycobacterium tuberculosis and is one of the leading
causes of mortality worldwide [1,2]. Almost a third of the
world's population, approximately 2 billion people are

Abstract

Obijective: As the rates of TB world over have increased during the past |0 years, there has been
a growing awareness of depression and its role in the outcome of chronic disorders. Though
depression is common in patients with TB no study as yet has examined the prevalence of
depression in this group in Pakistan. We aimed to determine the presence of depression, anxiety
and illness perceptions in patients suffering from Tuberculosis (TB) in Pakistan.

Methods: 108 consecutive outpatients with tuberculosis completed the Hospital Anxiety and
Depression scale (HADS) and the lliness Perception Questionnaire (IPQ).

Results: Out of 108 patients, 50 (46.3%) were depressed and 51 (47.2%) had anxiety. Raised
depression and anxiety scores were associated with an increase in the number of symptoms
reported (HADS Depression: r = 0.346, p = < 0.001), more serious perceived consequences
(HADS Depression: r = 0.279, p = 0.004, HADS Anxiety: r = 0.234, p = 0.017) and less control
over their illness (HADS Depression: r = 0.239, p = 0.014, HADS Anxiety: r = 0.271, p = 0.005).

Conclusion: We found that about a half of patients in our sample met the criteria for probable
depression and anxiety based on HADS score. Negative illness perceptions were clearly related to
reports of mood symptoms. As depression and lack of perceived control over illness in those
suffering from tuberculosis are reported to be independent predictors of poor adherence further
studies to investigate their relationship with medication adherence are required.

infected with M. tuberculosis |[3]. There were 8.8 million
new cases of TB in 2005, the highest rates per capita being
in Africa (28% of all TB cases) and half of all new cases in
6 Asian countries namely Bangladesh, China, India, Indo-
nesia, Pakistan and the Philippines [4]. Estimates suggest
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that 5.7 million of Pakistan's current population of 144
million suffer from TB, with 260, 000 new cases occurring
each year [3].

One of the main causes of treatment failure and rise in the
prevalence of TB is due to poor treatment adherence [5]
The factors determining compliance with TB treatment
regimes are not well understood as yet, however over the
years one of the main efforts in reducing TB prevalence
has been directed towards Direct Observed Therapy
(D.O.T.) to enhance compliance to TB medication, disap-
pointingly, the evidence suggests that D.O.T. shows little
advantage over self-treatment [6].

The self-regulation model (SRM) [7] suggests that the ill-
ness beliefs of an individual will guide their coping strat-
egies. The SRM hypothesizes that beliefs about the
identity of the illness, the perceived consequences of the
illness, the likely causes of the illness, a likely time line of
how long the illness will last and the potential for control
or cure [8] are the beliefs guiding the responses of illness.

Awareness about depression and its role in the outcome of
chronic disorders like rheumatoid arthritis and COPD has
increased over the years [9,10]. Diabetes like TB is a
chronic illness and research into diabetes has indicated
that psychological factors, particularly depression and the
patients' perceptions about their illness predict poor glyc-
emic control [11]. The efficacy of enhanced psychological
treatments on improved diabetes self-care has been dem-
onstrated [12].

In a United Kingdom based sample of TB patients higher
rates of depression and anxiety were observed in the
poorly compliant TB patients, as were more negative
health beliefs. Depression and lack of perceived control
were independently associated with poor adherence. Thus
treating psychological problems in patients with tubercu-
losis may substantially improve treatment adherence,
although further research is needed [13].

Karachi is the major economic hub of Pakistan and a cos-
mopolitan city characterized by having a very privileged
to low-income population, with the latter having very lit-
tle access to the health care system. The low-income pop-
ulation also suffers from overcrowding and malnutrition,
and therefore is predisposed to developing TB [14].
Though depression is common in patients with TB, affect-
ing up to 52% patients [15-17], no study has as yet exam-
ined the prevalence of depression and illness beliefs in
Pakistan.

In this study, we aim to examine the rates of depression
and anxiety, and the nature of individual illness beliefs in

http://www.cpementalhealth.com/content/4/1/4

patients suffering from tuberculosis attending out patient
clinic in Karachi, Pakistan.

Methods

Jinnah Post graduate Medical Centre (JPMC) with 1185
inpatient beds is one of the largest teaching hospitals in
Pakistan attached to Sindh Medical College, Karachi. It
provides treatment services to around 880, 000 and 170
000 patients per year at the outpatient clinics and emer-
gency departments respectively. Although based in an
urban metropolis, JPMC receives patients from surround-
ing rural areas as well.

One day per week over a 3 month period successive Myco-
bacterium tuberculosis culture positive patients attending
the TB clinic at the Chest disease department of JPMC
were approached. In Pakistan, TB is diagnosed and treat-
ment initiated in TB clinics in General hospitals and is
often the first point of contact. Thus our sample is highly
reflective of the general TB population, which will make
the results generalisable to community based TB patients
under treatment. Subjects were excluded if they were less
than 18 years old, or if they suffered from any major psy-
chiatric disorder other than anxiety or depression. Those
with other coexisting physical illness were also excluded
in order to avoid the confounding influence of these fac-
tors on psychological well being.

Whilst waiting for their consultation in the TB clinic all
consecutive patients were approached and details of the
study provided to them. Those giving written consent
were invited to complete a questionnaire to record demo-
graphic characteristics and details of their TB (site of infec-
tion, duration of treatment). Due to low levels of literacy
amongst the patients and in order to maintain uniformity
questionnaires were read to all patients by gender
matched trained mental health interviewers who had past
experience of working with similar subjects.

The Urdu version of 14-item, self-rated Hospital Anxiety
and Depression Scale (HADS) was used to record symp-
toms of anxiety and depression [18]. This questionnaire
was designed for use in patients with physical illnesses
and avoids recording details of the biological symptoms
of depression that might arise as a result of the physical
complaints. Subscale scores provide a measure of both
anxiety and depression as continuous variables. Scores of
11 or above on the anxiety or depression subscale are
taken as indicative of probable 'case ness' for either disor-
der.

The Illness Perception Questionnaire (IPQ) was used to
record patients' personal beliefs about TB [19]. The IPQ
assesses 5 dimensions of the personal beliefs relating to
their illness: (1) symptom load ("Identity" subscale), (2)
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Table I: Pearson's Correlations Coefficients (r), and p-values, showing the association between mood and illness perceptions

HADS Anxiety

HADS Depression

IPQ Identity

IPQ Time-line

IPQ Consequences
IPQ Control/Cure

(r)=0.312, p =< 0.001
(r) = 0.177, p = 0.067
(r) = 0.281, p = 0.003
(r) =0.313, p = 0.001

(r) = 0.354, p = < 0.001
(r) = 0.078, p = 0.422
(r) = 0.306, p = 0.001
(r) = 0.269, p = 0.005

expected illness duration ("Timeline" subscale), (3) antic-
ipated impact of illness - ("Consequences" subscale), (4)
perceived potential for illness to be controlled/cured
"Control/Cure" subscale) and (5) likely cause of the ill-
ness ("Cause" subscale). The latter cause subscale pro-
vides qualitative data and is excluded from our analysis.
Culturally validated translation of IPQ into Urdu was
developed based on published guidelines [20].

Statistical analysis

Statistical analysis was performed using SPSS 13.0 for
windows. After confirming that key variables were nor-
mally distributed, the degree of linear association between
variables was determined using Pearson's Correlation
Coefficient (r). The independent effect of the variables
considered on the presence of 'caseness' disorder was
assessed by binary logistic regression analysis.

Results

Patient Characteristics

Of the 131 patients that met inclusion criteria, 117 con-
sented to take part in this study.

We have complete data on 108 patients of these patients.
Non-participants did not differ significantly from partici-
pants in terms of demographics or illness characteristics.

The sample consisted of 86 (79.6%) females and the
mean age of the total sample was 37.3 years. Majority of
the sample were 86 (79.6%), were unemployed. At the
time of study 63 (58.3%) subjects were married, 38
(35.2%) single, 6 (5.6%) widowed and 1 (0.9%)
divorced.

Fifty of the patients (46.3%) met study criteria for depres-
sion (HAD depression score > 11) and 51 (47.2%) had
anxiety (HAD anxiety score > 11).

Univariate associations

HADS anxiety and HADS depression scores were not cor-
related (Pearson's Correlation Coefficient (r) = 0.91, p =
0.351). Raised depression and anxiety scores were associ-
ated with an increase in the number of symptoms
reported, more serious perceived consequences and less
control over the illness (table 1).

These associations continued to be significant when con-
trolling for patients age, gender, marital and employment
status (table 2).

Regression analysis

Regression analysis was performed to identify variables
associated with whether the patient was categorised as
depressed or anxious (tables 3 and 4 respectively). The
perception of greater symptom load was independently
predictive of both depression and anxiety.

Discussion

Poor treatment adherence in medical conditions has
resulted in worse clinical outcomes, but also subsequent
hospitalisations and increased health care costs [21].

Lately there has been a growing interest in psychiatric co-
morbidity in physically ill patients and understanding of
its consequences particularly poor adherence. However,
to date there has been paucity of medical literature that
has focused on co morbid depression and illness percep-
tion in tuberculosis.

Current study aimed to look at the prevalence of depres-
sion, anxiety and negative illness beliefs in patients suffer-
ing from tuberculosis. Prevalence of depression (46%)
and anxiety (47%) in these TB patients is further higher
than already reported mean prevalence of anxiety and
depression in Pakistan found to be around 34% (range

Table 2: Partial Correlation Coefficients (r), and p-values, showing the association between mood and illness perceptions controlling
for age, gender, duration of iliness and pulmonary and non-pulmonary infection.

HADS Anxiety

HADS Depression

IPQ Identity

IPQ Time-line

IPQ Consequences
IPQ Control/Cure

(r) = 0.307, p = 0.002
(r) = 0.180, p = 0.068
(r)=0.234,p=0.017
(r) =0.271, p = 0.005

(r) = 0.346, p = < 0.001
(r) =0.081,p=0413
(r) =0.279, p = 0.004
(r)=0.239, p=0.014
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Table 3: A summary of the results of regression analysing factors
independently associated with depression in TB patients.

Variable OR (95% C.I.)  Significance (p-value)
Gender 1.08 (0.21-5.56) 0.925
Age 1.01 (0.98-1.04) 0.405
Marital status 0.95 (0.51-1.58) 0.848
Employment status  1.28 (0.25-6.57) 0.778
IPQ Identity 1.21 (1.06-1.38) 0.005
IPQ Time line 1.10 (0.90-1.34) 0.352
IPQ Consequences 1.12 (0.98-1.28) 0.110
IPQ Control 1.07 (0.95-1.20) 0.263

29-66% for women and 10-33% for men) in community
based population [22]. However, the results demonstrate
that raised depression and anxiety scores were associated
with an increase in the number of TB symptoms reported,
more serious perceived consequences and less control
over the illness. This is important because these factors
may contribute to poor compliance with TB medication.

One of the limitations of the study is that it is cross sec-
tional in design with no control group thus casual rela-
tionships can only be inferred. However one of the
strengths of this study is that we have used validated and
recognised measures. Though, HADS a self-report meas-
ure has been previously validated in Pakistan a limitation
of the study may be that we did not use a gold standard
psychiatric interview. The sample size is small but out of
the eligible patients we were able to recruit a considerably
high proportion, which means that the sample was repre-
sentative and results generalisable.

These findings highlight the benefits of regular screening
for depression in the medical outpatient clinic particularly
TB clinics. Treating depression and working with the
patients to improve their illness perceptions may help
improve treatment adherence, disease outcomes and
improve overall patient management. Taking into consid-
eration low literacy levels and other cultural barriers new
treatment strategies should incorporate psycho education
and cognitive behavioural therapy to achieve these treat-

Table 4: A summary of the results of regression analysing factors
independently associated with anxiety in TB patients.

Variable OR (95% C.1.) Significance (p-value)
Gender 0.83 (0.18-3.95) 0816
Age 1.01 (0.98-1.04) 0.349
Marital status 1.45 (0.70-1.89) 0.594
Employment status  0.97 (0.20—4.63) 0.970
IPQ Identity 1.16 (1.02-1.31) 0.021
IPQ Time line 1.03 (0.94-1.12) 0.595
IPQ Consequences 1.09 (0.95-1.24) 0.222
IPQ Control 1.08 (0.96—1.21) 0.215

http://www.cpementalhealth.com/content/4/1/4

ment outcomes. Lately there have been randomised con-
trol trials undertaken for psychological treatments of
depression in developing countries with encouraging
results. The content and structure of these interventions
can be modified to address not only depression but also
issues around adherence to treatment and illness percep-
tion as well [23].

Acknowledgements
This study was funded by Pakistan Institute of Learning and Living.

References

I. Small PM: Tuberculosis Research: Balancing the Portfolio.
JAMA 1996, 276:1512-1513.

2.  Rajeswari R, Balasubramanian R, Muniyandi M, Geetharamani S,
Thresa X, Venkatesan P: Socio-economic impact of tuberculosis
on patients and family in India. Int | Tuberc Lung Dis 1999,
3:869-877.

3. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC: Global Bur-

den of Tuberculosis-Estimated Incidence, Prevalence, and

Mortality by Country. WHO Global Surveillance and Moni-

toring Project. JAMA 1999, 282(7):677-686.

World Health Organisation, Fact Sheet 2007. .

Van der werf TS, Dade GK, van der Mark TW: Patient compliance

with tuberculosis treatment in Ghana: Factors influencing

adherence to therapy in a rural service program. Tubercle

1990, 71:247-252.

6. Volmink ], Garner P: Interventions promoting adherence to
tuberculosis. Cochrane Database Syst Rev 2000:CD000010.

7. Leventhal H, Meyer D, Nerenz D: The common sense represen-
tation of illness danger. In Medical psychology Volume 2. Edited by:
Raceman S. Elmsford, NY: Pergamon; 1980.

8. LauRR, Bernard TM, Hartman KA: Further explorations of com-
mon-sense representations of common illnesses. Health Psy-
chol 1989, 8(2):195-219.

9.  Dickens C, McGowan L, Clark-Carter D, Creed F: Depression in
rheumatoid arthritis: a systematic review of the literature
with meta-analysis. Psychosom Med 2002, 64(1):52-60.

10.  Kunik ME, Roundy K, Veazey C, Souchek J, Richardson P, Wray NP,
Stanley MA: Surprisingly high prevalence of anxiety and
depression in chronic breathing disorders. Chest 2005,
127(4):1205-1211.

1. Paschalides C, Wearden A}, Dunkerley R, Bundy C, Davies R, Dickens
CM: The associations of anxiety, depression and personal ill-
ness representations with glycaemic control and health-
related quality of life in patients with type 2 diabetes melli-
tus. | Psychosom Res 2004, 57(6):557-64.

12.  Lin EH, Katon W, Rutter C, Simon GE, Ludman EJ, Von Korff M,
Young B, Oliver M, Ciechanowski PC, Kinder L, Walker E: Effects of
enhanced depression treatment on diabetes self-care. Ann
Fam Med 2006, 4(1):46-53.

13.  Dearman SP, Waheed W, Whitehead , Dickens C: Role of depres-
sion and iliness perception in poor compliance in Tuberculo-
sis.  European Association for Consultation-Liaison Psychiatry and
Psychosomatics conference abstracts, Berlin 2004.

14. Akhtar S, White F, Hasan R, Rozi S, Younus M, Ahmed F, Husain S,
Khan BS: Hyperendemic pulmonary tuberculosis in peri-
urban areas of Karachi, Pakistan. BMC Public Health 2007,
3(7):70.

15.  Aydin IO, Ulusahin A: Depression, Anxiety Comorbidity, And
Disability In Tuberculosis And Chronic Obstructive Pulmo-
nary Disease Patients: Applicability Of GHQ-12. Gen Hos
Psych 2001, 23(2):77-83.

16. Mathai J, Ravindran , Joshi : Psychiatric Morbidity In Pulmonary
Tuberculosis = A Clinical Study. Indian | Psychiatry 198I,
23(1):66-68.

17.  Purhohit DR, Purhoit SD, Dhariwal ML: Incidence of Depression
in Hospitalised T.B. Patients. Indian Journal of Tuberculosis 1978,
25(3):147-151.

18.  Mumford DB, Tareen IA, Bajwa MA, Bhatti MR, Karim R: The trans-
lation and evaluation of an Urdu version of the Hospital Anx-
iety and Depression Scale. Acta Psychiatr Scand 1991, 83(2):81-5.

o s

Page 4 of 5

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8903265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10524583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10524583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10517722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10517722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10517722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2267678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2267678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2267678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2737174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2737174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11818586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11818586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11818586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15821196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15821196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15596162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15596162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15596162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16449396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16449396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids= 11313075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids= 11313075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids= 11313075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2017915

Clinical Practice and Epidemiology in Mental Health 2008, 4:4 http://www.cpementalhealth.com/content/4/1/4

19.  Weinman }, Petrie K, Moss-Moris R: The Iliness Perception Ques-
tionnaire: A New Method For Assessing The Cognitive Rep-
resentation Of lliness. Psychol Health 1996, 11:431-445.

20. Rahman A, Igbal Z, Waheed W, Husain N: Translation and cul-
tural adaptation of health questionnaires. | Pak Med Assoc 2003,
53(4):142-147.

21. Lau DT, Nau DP: Oral antihyperglycaemic medication nonad-
herance and subsequent hospitalization among individuals
with type-2 diabetes. Diabetes Care 2004, 27:2149-2153.

22. Mirza |, Jenkins R: Risk factors, prevalence, and treatment of
anxiety and depressive disorders in Pakistan: systematic
review. BMJ 2004, 328(7443):794-798.

23. Patel V, Araya R, Bolton P: Treating depression in the develop-
ing world. Trop Med Int Health 2004, 9(5):539-41.

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here: O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 5 of 5

(page number not for citation purposes)



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12776898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12776898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15333476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15333476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15333476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15070634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15070634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15070634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15117296
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Statistical analysis

	Results
	Patient Characteristics
	Univariate associations
	Regression analysis

	Discussion
	Acknowledgements
	References

