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Abstract
Introduction: Depression and anxiety among tuberculosis (TB) patients can adversely affect TB treatment adherence 
and completion.
Aim: We studied whether integrating mental health services into existing TB treatment programs would reduce 
symptoms of depression and anxiety and improve treatment completion among patients with drug-susceptible TB.
Methods: Integrated practice units (IPUs) for TB and mental health were established within six existing TB treatment 
facilities in Karachi, Pakistan. Patients were screened for depression and anxiety and, if symptomatic, offered a 
mental health intervention consisting of at least four counseling sessions. We measured changes in reported levels 
of depression and anxiety symptoms from baseline following completion of counseling sessions, and rates of TB 
treatment completion.
Results: Between February 2017 and June 2018, 3500 TB patients were screened for depression and anxiety. 1057 
(30.2%) symptomatic patients received a baseline adherence session. 1012 enrolled for a mental health intervention 
received at least 1 counseling session. 522 (51.5%) reported no symptoms after four to six sessions. Symptomatic 
patients who completed at least four counseling sessions had higher rates of TB treatment completion than those who 
did not (92.9% vs 75.1%; p < 0.0001).
Conclusion: Mental health interventions integrated within TB programs can help reduce symptoms of depression and 
anxiety and improve TB treatment completion.
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Introduction

Tuberculosis (TB) continues to be a leading cause of mor-
bidity and mortality in the world,1 with the highest number 
of deaths from infectious diseases attributable to TB.2 The 
World Health Organization (WHO) estimates approxi-
mately 10 million new TB cases in 2018, of which, only 
70% initiated treatment.2 Literature suggests that TB 
patients may be vulnerable to developing mental health 
disorders such as depression and anxiety,3,4 and that there 
may be a high level of comorbidity.5,6 Studies conducted in 
Pakistan, Ethiopia, and Nigeria have placed prevalence 
estimates for comorbid TB and depression/anxiety between 
46% and 54%.7–9

Depression in TB patients comes with substantial risks, 
such as non-compliance, prolonged treatment, and an 
increased risk of developing drug resistance, all of which con-
tribute to poorer health outcomes.10,11 In an Ethiopian study, 
TB patients with untreated probable depression had signifi-
cantly higher treatment default and death rates and lower 
treatment success rates compared to those without probable 
depression.12 Left untreated, depression may lead to increased 
negative treatment outcomes, decreased quality of life,13,14 
greater disability, treatment default and mortality.12

Poor medication adherence is also frequently found in 
cases where physical illnesses and mental disorders are 
present.12,15 This is a major concern as non-adherence to 
TB treatment can lead to an increased risk of treatment 
failure, drug resistance, continued transmission of disease, 
prolonged treatment, and mortality.10–12,15 A longitudinal 
study in Peru suggests that patients with major depressive 
episodes at baseline had 3.5 times the risk of defaulting 
from treatment or death compared to those without such 
episodes.15

Studies suggest that psychological interventions for 
treatment compliance can lead to better management of 
depression and assist with TB management,16 and reduce 
lost to follow-up.17 Furthermore, early detection of mental 
health disorders is necessary for treatment adherence,18 
minimizing stigma,19 and preventing relapse.7

The burden of TB disease tends to be concentrated in 
low resource settings.2,20 Pakistan (population of approxi-
mately 207.8 million21) is currently ranked as the fifth 
highest TB burden country with an estimated incidence of 
265 cases per 100,000 population.2 WHO22 estimates for 
Pakistan suggest a 4.2% prevalence of depression (result-
ing in 7.1% of years lived with disability) and a 3.5% prev-
alence of anxiety (3.1% of years lived with disability). 
Studies in Pakistan have found the prevalence of depres-
sion and anxiety in TB patients to range between 37% and 
53%.23–25

Based on the existing evidence regarding the impact of 
mental health on TB treatment outcomes and the high 
prevalence of comorbidity in Pakistan, we aimed to inte-
grate mental health services within existing TB treatment 

programs. The primary objective of this study was to eval-
uate whether integration of a mental health intervention in 
TB treatment sites improved symptoms of depression and 
anxiety and treatment completion rates among drug-sus-
ceptible tuberculosis (DS-TB) patients.

Methods

Between February 2017 and June 2018, we conducted a 
prospective interventional study with patients seeking care 
for DS-TB across six public and private hospital settings in 
Karachi, Pakistan.

Study setting

Study sites in Karachi included one private tertiary care 
hospital, three public sector tertiary care hospitals, and two 
private sector diagnostic and treatment centers. Standard 
TB treatment is free across all three facility types. The 
public sector hospitals and private diagnostic centers 
charge nominal fees for some tests and consultations while 
the private tertiary care hospital is completely free.

Study design and data collection

Integrated practice units (IPUs) offering mental health ser-
vices were set up within existing TB treatment facilities; 
the IPUs were designed to embed mental health screening 
and counseling services into the existing treatment flow at 
each facility. The IPU used a task-shifting approach to ser-
vice delivery, utilizing lay health counselors for the provi-
sion of mental health services. Counselors completed a 6 to 
8-day in-person training on basic counseling skills deliv-
ered by a clinical psychologist. The training was divided 
between lectures and practical components such as role-
playing exercises. Training content covered the basics of 
TB and mental health disorders, basic cognitive behavioral 
therapeutic techniques, core communication skills, and 
ethical considerations required for counseling.

The study was open to all patients seeking care for 
DS-TB at the study sites. Consecutive patients initiating 
DS-TB treatment at the study sites were given a baseline 
TB treatment adherence and supportive counseling ses-
sion, consisting of information about TB, TB treatment 
side effects, the importance of treatment adherence, 
addressing the stigma associated with TB, and the link 
between TB and mental health. Mental health screening 
was offered using the Aga Khan University Anxiety and 
Depression Scale (AKUADS); a 25-item indigenously 
developed, Urdu language screening tool measuring 
depression and anxiety, and validated with the local popu-
lation. The discriminatory properties of the scale are as fol-
lows: sensitivity is 66%, specificity is 79%, positive 
predictive value is 83%, and negative predictive value is 
60%.26,27 The AKUADS defines a score of <21 as normal, 
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while scores of 21–40, 41–60, and 61–75 are mild, moder-
ate, and severe depression/anxiety, respectively. Exclusion 
criteria for mental health screening included not speaking 
Urdu, being too unwell at the time of screening, having 
hearing or speech impairments, and not planning on re-
visiting the facility.

Patients scoring ⩾21 were considered symptomatic for 
depression/anxiety and offered a mental health interven-
tion consisting of four to six mental health counseling ses-
sions, or more based on necessity. Sessions were aligned 
with TB treatment appointments, which typically occurred 
monthly for the duration of TB treatment (approximately 
6–8 months). Counseling sessions aimed to identify prob-
lems causing patients mental distress (i.e. the stigma they 
were facing from family or friends) and to work with the 
patient to formulate solutions and coping strategies to help 
alleviate or better manage distress (i.e. equipping them 
with the knowledge required to combat stigma, and teach-
ing them how to have a positive dialogue regarding their 
problems and feelings with their friends and family).

Patients were reassessed using the AKUADS at the 
fourth counseling session. Patients who were still sympto-
matic on the scale were offered additional counseling ses-
sions and reassessed on the AKUADS again at subsequent 
sessions. We considered individuals as having received a 
complete mental health intervention if they completed at 
least four counseling sessions and had a score of <21 on 
the AKUADS on their last assessment, and a partial mental 
health intervention if they received less than four coun-
seling sessions.

Data were collected from medical records at all study 
sites, including demographic characteristics (age, gender, 
education level, and type of facility), AKUADS score at 
baseline and final reassessment, and TB treatment out-
comes. The major outcomes of interest were the AKUADS 
score after intervention completion and a successful TB 
treatment outcome. A successful TB treatment combined 
the two standard outcomes of cured (the patient’s culture 
or smear test returned negative post-treatment) and treat-
ment completion (the patient has completed treatment 
without evidence of failure, but there is no record of a spu-
tum smear or culture results post-treatment).28

Statistical analyses

Demographic characteristics were compared between 
individuals who were symptomatic and asymptomatic for 
depression/anxiety at baseline using chi-square tests for 
categorical variables and t-tests for continuous variables, 
and across facility types using chi-square tests for categor-
ical variables and analysis of variance (ANOVA) tests for 
continuous variables.

Differences in AKUADS scores pre- and post-mental 
health intervention were assessed using the Wilcoxon 
signed-rank test. Analysis was restricted to patients who 

completed the intervention and had AKUADS rescreening 
scores available.

The proportion of patients experiencing a successful 
TB treatment outcome was compared across those who did 
and did not receive the mental health intervention and, 
among those who did receive the intervention, those who 
received less than four versus four or more counseling ses-
sions, using chi-square tests. Among symptomatic indi-
viduals, we also assessed whether there was a statistically 
significant increase in the percent of individuals who com-
pleted treatment as more counseling sessions were com-
pleted using the Cochran–Armitage test for trend p < 
0.0001. We restricted this analysis only to those who had a 
TB treatment outcome available. Individuals who were 
symptomatic but had refused the mental health interven-
tion were also excluded from the analysis. Non-parametric 
tests, specifically the Wilcoxon rank sum test, were used 
where the data were not normally distributed. Statistical 
analysis was conducted using the SAS V9.4.29

Results

Between February 2017 and June 2018, 4094 consecutive 
patients initiated DS-TB treatment at the chosen study sites. 
594 (14.5%) patients did not undergo mental health screen-
ing at baseline for several reasons, including a language bar-
rier (199, 33.5%), being too ill to undergo screening (104, 
17.5%), and having a hearing or speech impairment (93, 
15%). Figure 1 outlines complete reasons for not undergo-
ing screening and the flow of patients through the study.

The remaining 3500 (85.5%) were screened for depres-
sion and anxiety using the AKUADS. Among the screened, 
1057 (30.2%) were symptomatic and offered the interven-
tion. 45 (4.3%) patients refused the intervention after the 
baseline counseling session while 1012 (95.7%) were 
given the intervention, of which 535 (50.6%) completed it. 
TB treatment outcomes were available for 978 (96.6%) 
patients who were symptomatic at baseline.

Of the patients screened, 1797 (51.4%) were men and 
1703 (48.6%) were women, with a mean age of 34.8 years 
(standard deviation (SD) = 15.7 years). The cohort symp-
tomatic for depression/anxiety was significantly younger 
with a mean age of 33.1 (p-value < 0.001), consisted of 
more women (p-value < 0.001), and sought care more fre-
quently in the private tertiary care hospitals, which pro-
vided free services (p-value < 0.001). Table 1 presents 
additional patient characteristics.

The median score and interquartile range (IQR) for 
individuals screened at baseline were 26 (IQR = 23–31) 
and the scores at the end of the intervention were reduced 
to 10 (IQR = 7–14). We observe a statistically significant 
reduction in the AKUADS score for patients receiving the 
mental health intervention across all three treatment facil-
ity types (p-value < 0.0001), with an average decrease of 
16 points in score (see Table 2).
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Differences in successful TB treatment outcomes were 
assessed for patients with available outcomes (n = 3377). 
Symptomatic TB patients who received the intervention 
were able to achieve similar successful treatment outcome 
rates as individuals who were non-symptomatic at baseline 
(p = 0.2198). Of those who received the mental health 
intervention, 75.1% completed less than four sessions 
while 92.9% received four or more sessions with success-
ful TB treatment outcomes (p < 0.0001). This trend per-
sisted across each type of treatment facility (see Table 3).

Difference in percentage of individuals completing TB 
treatment per counseling session completed was assessed 
for 978 symptomatic individuals with available TB treat-
ment outcomes. The trend indicates that there was a sig-
nificant increase in treatment completion with each 
subsequent session (p < 0.001). Table 4 presents addi-
tional details.

Discussion

Individuals symptomatic for depression and/or anxiety 
who completed a mental health intervention (four or more 
sessions) had a higher rate of successful TB treatment out-
comes compared to those who did not complete the mental 
health intervention. This finding was significant across all 
three facility types indicating that integrating mental health 
interventions into TB treatment sites can be an effective 
way to increase adherence and successful treatment out-
comes among individuals with depression and/or anxiety 
across different service provider settings.

These findings support other studies that have found 
mental health interventions helpful in ensuring TB treat-
ment adherence. A systematic review30 reported that psy-
cho-emotional support interventions can positively impact 
TB treatment outcomes. In addition, a pilot intervention in 
Nepal19 found that patients in the two intervention groups 

(counseling and counseling with financial support) had a 
higher rate of positive treatment outcomes compared to 
those in the control group (no support). Moreover, a cluster 
randomized controlled trial conducted in Ethiopia found 
that individuals who received psychological counseling 
with TB adherence education had significantly better med-
ication adherence in comparison to those who only 
received the directly observed therapy intervention.18

We also observed a trend of increased treatment com-
pliance among symptomatic individuals with each subse-
quent counseling session, with the greatest increase in 
completion occurring at session number four. Moreover, 
we found symptomatic individuals who received the men-
tal health intervention were able to complete TB treatment 
at a similar rate to non-symptomatic individuals. 
Symptomatic individuals tend to be at a greater risk of not 
completing treatment;31 thus, similar treatment completion 
rates between the two, combined with the findings of the 
trend analysis, suggest that receiving a complete or partial 
mental health intervention could lead to improvement in 
treatment outcomes among patients with reported depres-
sion and anxiety. However, it is important to note that this 
cannot be measured directly, as due to ethical reasons the 
study had no control group of symptomatic individuals 
who were not offered the intervention.

The results of this study also add to the evidence base 
for the effectiveness of mental health service provision 
using the lay health model. Research shows that contextu-
ally sensitive psychological treatment regimens delivered 
by appropriately trained lay health counselors tend to be 
effective in terms of reducing overall disability.32 Mental 
health interventions based on lay health worker models 
tend to warrant a significant reduction in depression rates 
when rescreened at end-line.32 A randomized control trial33 
in a lower-middle class community in Karachi, Pakistan, 
found out that eight counseling sessions provided by lay 

Figure 1. Description of patient flow, enrollment, and completion.
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health workers can significantly reduce levels of anxiety 
and depression. These findings support our conclusion, 
whereby individuals exposed to the mental health inter-
vention had significantly reduced depression and/or anxi-
ety compared to baseline.

Limitations

This study has several programmatic limitations. In the 
absence of a control group of symptomatic patients against 
whom another group of symptomatic patients receiving the 
mental health intervention could be compared, the impact 
of the intervention remains unobserved. We chose to forgo 
the control group because there is considerable evidence 

regarding the benefits of providing mental health services 
to patients with physical illnesses, and we decided it would 
be unethical to not provide it when needed. However, other 
studies support the argument that patients without mental 
health support are less likely to adhere to the TB treatment 
which decreases the possibility that, without the control 
group, our findings are not significant.

As the study was open to all DS-TB patients seeking 
care at our study facilities, we did not have a predeter-
mined sample size. Given the large number of study par-
ticipants, the chance that our findings are not representative 
is greatly reduced.

This study excluded individuals who were not fluent in 
Urdu and those with hearing and speech impairments as 

Table 2. AKUADS pre- and post-measurements for all individuals who had a score available at or after visit four, broken down by 
type of facility.

Site Median pre-intervention 
measurement (AKUADS)

Median post-intervention 
measurement (AKUADS)

p-value

Total population (n = 522) 26 (23–31) 10 (7–14) <0.0001
Public tertiary care hospitals (n = 211) 27 (24–33) 11 (7–19) <0.0001
Private tertiary care hospital (n = 201) 26 (23–30) 9 (6–11) <0.0001
Private diagnostics and treatment centers (N = 110) 27 (24–30) 11 (7–14) <0.0001

AKUADS: Aga Khan University Anxiety and Depression Scale.
All values reported are median (interquartile range (IQR)). All p-values are calculated using the Wilcoxon signed-rank test.

Table 3. TB treatment completion among individuals with treatment outcomes available, broken down by mental health 
intervention participation and facility type.

Intervention Patients with TB treatment 
outcomes availablea

Patients who completed 
TB treatmentb

p-value

Total (n = 3455)
 Did not receive intervention, N = 2443 2399 (98.2) 2063 (86.0) 0.2198
 Received intervention N = 1012 978 (96.6) 825 (84.4)
 <4 sessions, N = 477 469 (98.3) 352 (75.1) <0.0001
 ⩾4 sessions, N = 535 509 (95.1) 473 (92.9)
Public tertiary care hospitals (n = 1381)
 Did not receive intervention, N = 1020 1004 (98.4) 861 (85.8) 0.3240
 Received intervention, N = 361 354 (98.1) 311 (87.9)
 <4 sessions, N = 138 136 (98.6) 110 (80.9) 0.0015
 ⩾4 sessions, N = 223 218 (97.8) 201 (92.2)
Private tertiary care hospitals (n = 1366)
 Did not receive intervention, N = 880 870 (98.9) 711 (81.7) 0.5924
 Received intervention, N = 486 478 (98.4) 384 (80.3)
 <4 sessions, N = 285 281 (98.6) 203 (72.2) <0.0001
 ⩾4 sessions, N = 201 197 (98.0) 181 (91.9)
Private diagnostic and treatment centers (n = 708)
 Did not receive intervention, N = 543 525 (96.7) 491 (93.5) 0.0798
 Received intervention, N = 165 146 (88.5) 130 (89.0)
 <4 sessions, N = 54 52 (96.3) 39 (75.0) <0.0001
 ⩾4 sessions, N = 111 94 (84.7) 91 (96.8)

TB: tuberculosis.
aDenominator to calculate percentage is the total number of individuals in each group, per column 1.
bDenominator to calculate percentage is the total number of individuals with treatment outcomes available, per column 2.
All p-values are calculated using chi-square tests.
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providing the intervention to these groups would have 
required additional resources in terms of translated tools 
and competency over regional and sign language. 
Individuals with hearing and speech impairments could 
potentially be more vulnerable to developing depression 
and may require additional mental health support.

Furthermore, our findings cannot be generalized to multi-
drug-resistant tuberculosis (MDR-TB) and hospitalized 
patients. The treatment course of these patients is longer and 
disease severity is frequently greater than in patients with 
DS-TB. It is possible that this intervention would not be as 
effective or that these patients may need additional support.

This study also does not have a qualitative component 
and thus does not document patient-level insight regarding 
their experiences with mental distress and how the inter-
vention may have helped them cope and better adhere to 
treatment. Resource and time constraints limited us from 
incorporating such a component and this can be the focus 
of future studies.

Conclusion

Controlling TB is a public health priority and the effective-
ness of TB programs is contingent on treatment adherence. 
This study suggests that integrating mental health screen-
ing and counseling services into existing TB facilities 
improves symptoms of depression and anxiety, and 
increases treatment completion rates. Our findings con-
tribute to the growing body of evidence of the effective-
ness of using lay health counselors for mental health 
service provision in existing programs, strengthening the 
case for these types of approaches to be adopted to help 
bridge the treatment gap for mental health.
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Table 4. Difference in TB treatment completion by number of counseling sessions attended among symptomatic individuals with 
treatment outcomes available.

Number of 
counseling sessions

Patients with available TB 
treatment outcomes (n = 978)

Patients who completed 
TB treatment (n = 825)

Patients who completed 
TB treatment (%)

1 229 168 73.4%
2 153 115 75.2%
3 87 69 79.3%
4 413 383 92.7%
5 52 48 92.3%
6–9a 44 42 95.5%

TB: tuberculosis.
Cochran–Armitage test for trend to assess whether there was a statistically significant increase in the percent of individuals who completed treat-
ment as more sessions were completed, p < 0.0001.
aSessions 6–9 have been grouped together as only four individuals received >6 sessions.
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