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A B S T R A C T   

Background: Tuberculosis (TB) is among the top 10 causes of death worldwide and there are estimated 10.4 
million new (incident) patients, of which about one fourth are in India. There has been calls for rigorous in
vestigations and interventions that may address other factors known to have effect on adherence of treatment 
like Depression but the amount of research into comorbidity is surprisingly low. The aim of the study was to 
assess magnitude and impact of depression among TB patients and determine the treatment outcomes of TB in 
District Srinagar. 
Methods: In this prospective study the adults with newly diagnosed TB were recruited within one month of 
initiating treatment and were followed upto the end of treatment. Data collection was done at three time-points: 
baseline, after 2 months and after 6 months of treatment initiation. The sample size of 200 was calculated using 
OpenEpi, V3 and identified 202 TB patients were interviewed in their local language and PHQ-9 scale was used 
to measure Depression. 
Results: The prevalence of Depression at baseline was 50.5% with CI (43.7%-57.3%). After two months of 
treatment the prevalence reduced to 9.4% with CI (5.9%-14.0%) and at the end of treatment to 2.5% with CI 
(0.91%-5.4%). Association between Depression in TB patients and treatment failure was found to be small to 
medium as revealed by Cramer’s V test (0.29–0.59). Binary logistic regression estimated that at baseline TB 
patients with Depression were at 4.46 times at more risk of treatment failure than patients without Depression 
and those patients who continued Depression even after intensive phase were 34.5 times at higher risk. 
Conclusion: Our findings indicate Depression is associated with poor treatment outcome in these patients, despite 
TB treatment. TB treatment strategies should consider screening and managing the psychologically distressed 
individuals among TB patients.   

1. Introduction: 

TUBERCULOSIS (TB) is among the top 10 causes of death worldwide 
and the main cause of deaths related to antimicrobial resistance and is 
the leading killer of people living with HIV (PLHIV) [1]. Globally there 
has been an estimated 10.4 million new [incident] TB patients, of which 
6.2 million were men, 3.2 million women and 1 million children in 
2016. About one fourth of the total burden of diseases is in India [2]. 
Although there has been decline in the incidence of TB since imple
mentation of DOTS but the expectations to bring drastic improvement in 
treatment completion or cure rates has not been fully achieved and has 

led to calls for rigorous investigations of extended interventions that 
may address other factors known to have influence on adherence of 
treatment like depression. Even though depression has important effect 
on adherence to treatment for many clinical conditions, the amount of 
research into comorbidity between TB and mental disorders is surpris
ingly low [3]. 

Depression is one of the commonest mental illnesses and a leading 
cause of disease burden affecting 121 million people through the globe. 
About 850,000 people lose their lives every year because of suicide due 
to depression [4]. Depression is fourth most important cause of global 
disability-adjusted life years as per Global Burden of Disease study [5]. 
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As estimated up to one-third of population with a serious medical con
dition are prone to symptoms of depression, and the risk increases with 
severity of illness and the level of disruption of life it causes [6]. In 
general population, the life time risk of depression is 10% to 25% for 
women and 5% to 12% for men [6]. Studies have shown that the 
prevalence of psychiatric disorders especially depression is high among 
patients with TB [7,8]. Co morbidity of TB and depression is common 
and the prevalence of depression with a chronic physical condition 
range from 25% to 33% [9]. In community-based studies in Tuberculosis 
patients, the prevalence is about 49% [10] which can increase to 54% in 
hospitalized Tuberculosis patients [11]. 

There is no doubt about the fact that people with chronic diseases 
and comorbid depression are benefited from treatments for depression, 
including treatment with antidepressants. [12–16]. As intervention for 
depression among patients with TB, in the form of pill burden and po
tential stress is likely to incur additional costs, now we need to know to 
what extent TB treatment alone is effective against depressive symp
toms. This study was conducted with aim to throw some light and pro
vide baseline data about the magnitude of depression among TB patients 
and determine the course and treatment outcomes in TB patients in 
District Srinagar of Jammu and Kashmir, India. The primary objective of 
the study was to assess the impact of Depression on treatment outcomes 
of Tuberculosis patients in District Srinagar. The secondary objectives 
were to determine the Prevalence of Depression in Tuberculosis patients 
at the time of anti-TB treatment initiation, to determine the Incidence of 
Depression during treatment of Tuberculosis patients at two and six 
months after starting Anti-TB treatment and to compare the severity of 
Depression at treatment initiation and two and six months after starting 
Anti-TB treatment. 

2. Methods: 

The study was prospective in which adults with newly diagnosed TB 
were recruited within one month of initiating treatment and were fol
lowed up to the end of treatment (6 months after initiation). Data 
collection was done at three time-points: baseline (within one month of 
anti-TB treatment), after 2 months (end of intensive phase) and after 6 
months (end of continuation phase). 

2.1. Inclusion criteria:  

• New TB patients (attending the selected health centres who have 
started their anti-TB treatment within the last 1 month).  

• TB patients aged over 18 years. 

2.2. Exclusion criteria:  

• Patients too ill to be interviewed at baseline as perceived by the 
interviewer or the patient.  

• Patients with Multidrug resistant TB (MDR TB), who constitute a 
different population because of different treatment (more toxic 
drugss for a much longer duration).  

• Patients on re-treatment, who have experiences of previous failures 
and usually have MDR-TB.  

• TB patients with a plan to be transferred out of the study sites.  
• Patients not agreeing to participate in the study, intellectual 

disability and difficulty of communication due to severe distress. 

Srinagar district which also include district Ganderbal (being under 
administrative control of DTO Srinagar) has four Tubercular Units (TU), 
two in Srinagar and two in Ganderbal, 15 Designated Microscopy Cen
tres (DMC) and 196 DOT Centres. The study was conducted for a period 
of one and half years starting from 1st April 2017 to 30th September 
2018. 

The sample size was calculated using OpenEpi, Version 3 [17] with 
following parameters: 80% power, 95% confidence (two sided). We 

estimated that the prevalence of treatment default among patients with 
TB without depression would be 4%. We used an estimate of four times 
increase in prevalence of defaulting among comorbid patients (i.e. a 
prevalence of treatment default of 16% among people with TB and co
morbid depression). We estimate that we will find a ratio of 2:1 of non- 
exposed (not depressed) to exposed (depressed) participants as per 
prevalence of Depression in Tuberculosis patients in previous studies. 
With these assumptions, the required sample size calculated was 182. 
After adding 10% contingency to account for potential loss to follow-up, 
the total sample size was 200. 

The identified 202 TB patients were interviewed in their local 
(Kashmiri/Urdu) language and examined by using a pre-tested study 
questionnaire. The questionnaire was divided into two parts. The first 
part comprised of the socio-demographic characteristics. In second part 
PHQ-9 scale was used to measure severity of depression in these pa
tients. It is the most widely used and validated for Depression in 
TBpatients [18–20]. It has a sensitivity of around 90% and specificity of 
around 90% as per various validation studies conducted throughout the 
globe [19–25] Patients scoring 10 or more were classified as having high 
depressive symptoms (exposed). Symptoms were categorized using 
established cut-points 5, 10, 15 and 20 (mild, moderate, moderately 
severe and severe depression, respectively) [19,20] to determine the 
different severities of exposure, and interval level scoring was computed 
to examine changes in intensity of depression when the comorbid TB is 
treated. Patients with Depression were clinically examined by Senior 
Psychiatrist from Psychiatric Hospital Govt. Medical College Srinagar 
for further management. 

Classical TB outcomes as defined by WHO [25], cured, treatment 
completed, treatment failed, died, lost to follow-up, not evaluated or 
treatment success were used in analysis. Data on the patient’s status on 
the primary outcome variable was also extracted from the RNTCP TB 
card. 

Ethical consideration: Ethical consideration was obtained for 
conducting the study from the ethical committee of Government Medi
cal College Srinagar. A written informed consent was obtained from the 
participating stakeholders at every level. 

3. Data analysis 

Data was compiled using Microsoft 2016 Excel spreadsheet and 
analysed by IBM SPSS V.23. Cochran’s Q test was used to test the dif
ference between three matched results of Depression status. Friedman 
Test was used to assess severity of Depression at Baseline, 2 Months and 
after 6 months of Anti-TB treatment. Binary Logistic Regression Model 
was used for negative treatment outcomes, controlling by Depression at 
Baseline, Type of TB, Age and TB Related Stigma after 2 Months of TB 
Treatment. 

4. Results: 

In 202 Tuberculosis (TB) patients recruited, the response rate was 
100% and all patients were followed till their treatment outcomes. The 
sociodemographic characteristics of the study participants is shown in 
Table 1. Out of 202 patients 116 (57.4%) were having Pulmonary and 86 
(42.6%) Extrapulmonary TB. Among Pulmonary patients 101 (87.0%) 
were Microbiologically positive and 15 (13.0%) were Clinically diag
nosed patients of Tuberculosis. 

The prevalence of Depression at baseline in this study was 50.5% 
with CI (43.7%-57.3%) using OpenEpi-Confidence intervals for a pro
portion by Score (Wilson) method [26]. After two months of anti-TB 
treatment the prevalence reduced to 9.4% with CI (5.9%-14.0%) and 
at the end of treatment just 2.5% with CI (0.91%-5.4%) as shown in 
Fig. 1. The severity of Depression as per PHQ 9 scale, at Baseline, 2 
months and after 6 months of anti-TB treatment is shown in Table 2. 

The incidence of Depression at 2 months of anti-TB treatment was 
4.0% with CI (1.3%-9.3%) %). After 6 months of treatment, it dropped 
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down to zero percent as shown in Fig. 1. 
The association between Depression in Tuberculosis patients and 

treatment outcomes was found to be small to medium as revealed by 
Cramer’s V test, with statistically significant p-value (<0.001) as shown 
in Table 3. 

Logistic regression was done after controlling Type of TB, Age, Sex 
and TB Related Stigma at Baseline, the risk of treatment failure was 
estimated to be about 59 times (with statistically significant p value) 
than at Depression at Baseline as shown in Table 4. 

Fig. 2 shows the schematic illustration of TB treatment on Depression 
on treatment outcomes from baseline to end line of TB treatment. 

5. Discussion: 

In this study the prevalence of Depression in the study participants at 
baseline was estimated to be more than fifty percent as shown in Fig. 1. 
The severity of Depression as per PHQ 9 scale, at Baseline, 2 months and 
after 6 months of anti-TB treatment showed sharp decline through the 
course of treatment as shown in Table 2. Many cross sectional and 
longitudinal studies have been conducted throughout world and very 
high prevalence ranging from 27% to 84% have been documented in 

these studies [27–33]. Our results revealed that the prevalence of 
Depression among Tuberculosis patients was in concordance with the 
results of the most of the studies conducted in rest of the world. Patients 
who had symptomatic relief in Tuberculosis started feeling better psy
chologically which was supported by the decreasing trend in Depressive 
symptoms as the symptoms got relieved though the course of the 
treatment from baseline to end line. 

Likewise the incidence of Depression during the course of treatment 
at 2 months of anti-TB treatment in study population was estimated to be 
4.0% with CI (1.3%-9.3%), after 6 months of treatment also dropped 
down to zero percent as shown in Fig. 1. Low incidence during the anti- 
TB treatment seem to be because of the protective effect of anti TB 
treatment and feeling of wellbeing by the patients. Although anti- 
Depressant effect of Anti-TB drugs need to be verified as there seem to 
be a definite role of Anti-TB drugs on the outcomes of Depression in 
these patients and many studies hypothesized the role of certain anti-TB 
drugs in causality of Depression in these patients [34–37]. 

Depression in TB patients was found be to associated with negative 
treatment outcome in the study population and the strength of associ
ation between Depression in Tuberculosis patients and treatment out
comes was estimated to be small to medium as revealed by Cramer’s V 
test (0.21–0.59), with statistically significant p-value (<0.01) as shown 
in Table 3. 

Studies conducted throughout the globe revealed that TB patients 
which were being diagnosed and treated in time for psychological 
comorbidities adhere with TB treatment and Depression was associated 
with worst outcome and increased hazard in these patients [31–46]. 
Treating the psychological aspects of TB may lead to better clinical 
outcomes. Psychotherapy during TB treatment was found to be leading 
to higher adherence, treatment, and cure rates in a prospective 
controlled trial in India [47]. Psychological support as an intervention 
can improve treatment adherence and completion [48]. Counselling and 
psycho-education was done in all TB patients irrespective of their 
Depression status to avoid the intervention bias and only those patients 
with suicidal ideation were given anti-depressants drugs by the 
Consultant Psychiatrist. 

After two months of anti-TB treatment the strength of association 
between Depression and worst treatment outcome increased to many 
folds and those patients who remained depressive for more than two 
months after the treatment had about 59 times risk of treatment failure 
than those without Depression as shown in Table 4. Effect of other 
variables remained almost same compared to baseline figures. It was 
seen that those patients who responded to counselling, psychoeducation 
or antidepressants given in few patients (Depression with suicidal 
ideation) in the intensive phase of anti-TB treatment had good treatment 
outcome in majority of patients possibly due to better adherence 
[49–51]. 

Binary logistic regression revealed that Depression in Intensive 
period and its resolution in same period seem to be important so far as 
good treatment outcome is concerned. As it was noted that those inci
dent patients who developed Depression after two months of intensive 
period still had good treatment outcome as they responded to Depres
sion quickly and had no Depression after 6 months of anti-TB treatment. 
Fentie Ambaw et al. in their study in Ethiopia in 2018, found that co
morbid depressive symptoms in tuberculosis patients are often associ
ated with poorer outcomes, even with successful treatment so far as 
duration of treatment is concerned [45]. 

6. Strengths of the study: 

The Validated PHQ 9 questionnaire was used for the study popula
tion and the Senior Psychiatrist of the Government Medical College 
Srinagar confirmed diagnosis of Depression. This study provided the 
evidence-based impact of comorbid depression on the course and 
outcome of TB. 

The observation of depression in these TB patients from treatment 

Table 1 
Sociodemographic Characteristics of the Participants.  

Sociodemographic Characteristics Number 
(202) 

Percentage (%) 

Place of Residence   
Urban 116  57.4% 
Rural 86  42.6% 
Gender   
Males 94  46.5% 
Females 108  53.5% 
Age (Years)   
18–29 87  43.1% 
30–39 30  14.9% 
40–49 24  11.9% 
50–59 19  9.4% 
60 & Above 42  20.7% 
Marital Status   
Presently Married 120  59.4% 
Widow/Widower 2  1.0% 
Never Married 80  39.6% 
Type of Family   
Nuclear 90  44.6% 
Non-Nuclear 112  55.4% 
No. of Family members   
0–2 10  4.9% 
3–4 37  18.4% 
5–6 89  44.0% 
7 & Above 66  32.7% 
Educational Qualification   
Illiterate 86  42.5% 
Primary 6  3.0% 
Passed Class 8th 38  18.8% 
Passed Matriculation 24  11.9% 
Secondary 29  14.4% 
Graduate/PG 19  9.4% 
Occupation   
Household/ Unemployed 91  45.0% 
Student 32  15.8% 
Shopkeeper 9  4.5% 
Govt. Employees 8  4.0% 
Private Sector Employees 8  4.0% 
Labourer 7  3.5% 
Pashmina Work 6  3.0% 
Others 41  20.2% 
Socioeconomic Status (Kuppuswamy 

Scale)   
Upper Class 1  0.5% 
Upper Middle Class 7  3.5% 
Lower Middle Class 50  24.7% 
Upper Lower Class 75  37.1% 
Lower Class 69  34.2%  
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initiation to completion allowed us to investigate whether TB treatment 
with counselling may be sufficient to reduce depressive symptoms. 
Although in some cases antidepressants were used because of ethical 
issues, the intervention did not affect the study design because of the 
smaller number of cases with suicidal ideation. Moreover, the 

longitudinal study design allowed us to estimate the incidence of 
depression among people engaged with TB treatment. In addition, the 
study enabled us to investigate the impact of depression in determining 
the course and outcome of TB, independently of other factors such as 
sociodemographic variables, stigma, perceived social support, medica
tion side effects, and comorbid illnesses. 

7. Limitations of the study: 

The Sample size in our study was calculated on the assumption of a 
treatment default rate of 4% in TB cases without depression, which was 
based on a national report. However, in this study, only 0.5% of patients 
defaulted. However, it didn’t critically affect our findings and we still 
obtained estimates even with this sample size. We used an estimate of 

Fig. 1. Bar chart showing the Prevalence and Incidence on secondary axis during the course of Anti-Tb treatment.  

Table 2 
Severity of Depression at Baseline, 2 Months and after 6 Months of Anti-TB treatment.  

Severity of Depression Baseline After 2 Months After 6 Months 
Frequency Percent Frequency Percent Frequency Percent 

Minimal/No Depression 49 24.3% 161 79.7% 187 92.6% 
Mild Depression 51 25.2% 22 10.9% 10 5% 
Moderate Depression 73 36.1% 17 8.4% 4 2% 
Moderately Severe Depression 26 12.9% 2 1.0% 1 0.5% 
Severe Depression 3 1.5% 0 0.0% 0 0.0% 
Total 202 100% 202 100% 202 100% 
Friedman Test (χ2 ¼ 437.32, df ¼ 4, p-value < 0.0001)  

Table 3 
Depression at Baseline, after 2 and 6 months and TB Treatment Outcomes (cross 
tabulation).  

Depression in TB 
Patients 

TB Treatment Outcomes Total Statistical 
Analysis Cured/ 

Completed 
Failure/ 
Default 

Depression 
at Baseline 

Absent 98(98.0%) 2(2.0%) 100 χ2 = 9.519df =
1, p-value =
0.003, Cramer’s 
V = 0.21 

Present 88(88.3%) 14 
(13.7%) 

102 

Total 186(92.1%) 16(7.9%) 202 
Depression 

after 2 
Months 

Absent 178(97.3%) 5(2.7%) 183 p-value <
0.0001 [By 
Fisher’s Exact 
test] Cramer’s 
V = 0.59 

Present 8(42.1%) 11 
(57.9%) 

19 

Total 186(92.1%) 16(7.9%) 202 

Depression 
after 6 
Months 

Absent 184(93.4%) 13(6.6%) 197 p-value = 0.004 
[By Fisher’s 
Exact test] 
Cramer’s V =
0.30     

Present 2(40.0%) 3(60.0%) 5 
Total 186(92.1%) 16(7.9%) 202  

Table 4 
Binary Logistic Regression Model of Depression for Negative Treatment out
comes controlling by Depression at Baseline, Type of TB, Age and TB Related 
Stigma after 2 Months of TB Treatment.  

Predictor Variables Odds Ratio (95% CI) p-value 

Depression after 2 Months  58.91 12.56–166.09  <0.001 
Depression at Baseline  6.70 1.01–35.15  <0.050 
Type of TB  0.11 0.02–0.75  <0.021 
Age (years)  0.99 0.95–1.03  <0.539 
TB Related Stigma  0.47 0.79–2.39  <0.360  
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2:1 ratio as per our pilot study, although we got a 1:1 ratio (Non exposed 
to exposed) at the end of the study as shown in the flow chart, the sample 
of the patients taken was still enough as we didn’t have any non- 
contingency. If we had taken a 1:1 ratio, the sample size would have 
been 198. We have already taken 202 patients, so it would not have 
affected the results of the study. In addition, there were only two follow 
up of the patients, after two months and 6 months. It was difficult to 
calculate the exact time taken by anti-TB drugs to affect the Depression 
symptoms. Intervention in the form of anti-Depressants was used in 
some cases having suicidal ideation because of the ethical issue, which 
might have affected the results. Importantly our conclusions cannot be 
extended to tuberculosis patients who are hospitalized, are being 
retreated, or have a multidrug-resistant disease, which was excluded 
from the study because they comprised a different study population. 
There can be other unknown confounding factors of Depression, which 
is multifactorial and may have affected the TB treatment outcomes. 
However, the study population was more or less socio-demographically 
homogenous and the results were consistent with other studies. 

8. Conclusion: 

In conclusion, our findings indicate that there is high prevalence of 
depression in TB patients in Srinagar district of Kashmir valley both in 
rural and urban population. We found an association between Depres
sion at baseline and negative outcomes (treatment failure and default) to 
TB treatment with Depression. Depression appears to be a strong risk 
factor for treatment failure and default in these people with newly 
diagnosed tuberculosis and is associated with poor treatment outcome 
despite successful tuberculosis treatment. 

Although the overall magnitude of Depression among TB patients on 
anti-TB treatment was high at baseline, the magnitude was relatively 
lower at end point in comparison to that at baseline in most of the pa
tients without anti-depressant treatment. Depressive symptoms at 
Baseline and after 2 months of TB treatment predicted TB treatment 

outcomes significantly. Thus, Depression and TB seem to be in syndemic 
relationship and treating TB and Depression jointly may give desired 
results. Although treatment of TB alone seems to be more important and 
can take care of both the diseases as revealed by the results of our study. 

Our findings indicate that TB treatment strategies should consider 
screening and managing the psychologically distressed individuals 
among TB patients. In this regard, health-care workers should be trained 
in counselling and psycho-education needed to provide depression care 
and treatment adherence for people with tuberculosis. 

It is further recommended that others be encouraged to take up the 
subject concerned on a large scale and move ahead from where the 
scholar has concluded. 
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