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ABSTRACT
Objectives: This study aims to observe the health-related quality of life and depression and anxiety symptoms
of newly diagnosed patients who were taking four-drug anti-tuberculosis (anti-TB) therapy during the treatment period.
Methods: The TB-diagnosed patients who were taking four-drug TB therapy and suitable for this study were
followed up during the treatment period in the providence of Eskişehir. The patients were assessed according
to the Short From-36 (SF-36) health quality, Beck depression, and Beck anxiety scales at three months and at
the end of this study (six months).
Results: Significant improvements were observed in all SF-36 components at the end of this study (p< 0.001).
When compared with the beginning and the end of the treatment, there was a statistically significant decrease
in Beck depression and anxiety scores (p<0.001).
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Conclusion: Improvement in the patients’ Beck depression–anxiety and life quality scores without additional
psychiatric treatment is an important finding. These scientific outcomes show that, like other chronic diseases,
TB may cause psychiatric problems.
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INTRODUCTION
Tuberculosis (TB) is a chronic infectious disease that has threatened public health since ancient times. Although TBis preventable and curable, TB continues to be a major global health
problem that affects millions of people every year.[1,2] The disease causes the deterioration of
quality of life and triggers anxiety in patients because of social challenges. Anxiety disorders
and depression are the most common mental disorders associated with chronic respiratory
diseases.[3, 4]
TB may have an impact on all components of the quality of life, including the general perception of health, bodily sensations, mental health and physical, social, and role-based functionality. Concerning social challenges, the problems that are likely to develop because of TB are
social stigma, loneliness, drug side effects, long-term therapy, sexual dysfunction, and loss of
income.[5-7] There is limited research on mental disorders in patients with TB, although TB may
cause fear of social stigma as soon as the patient is diagnosed. Based on the hypothesis that
the process of treatment affects the quality of life and mental health, this study aims to assess
the quality of life, anxiety, and depression in newly diagnosed patients with TB undergoing
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first-line anti-TB treatment during a total treatment period
of six months.

METHOD
This prospective study was based on clinical observations
of patients during treatment. Permission was received from
the Directorate of Public Health in Eskişehir to conduct this
study in the Tuberculosis Control Dispensary (TCD). This
study was conducted between November 2014 and November 2015 among patients with a definitive diagnosis of
TB, who were admitted to the TCD for anti-TB treatment,
and who fully adhered to the treatment regime during a
standard 6-month treatment course. Patients who were
younger than 18 years of age, were not willing to participate in this study or had a cognitive disorder were not included in this study. The following forms were completed
for each patient before the commencement of treatment
and in the 3rd and 6th months of treatment.
Measurements
Sociodemographic Data Form: This form was developed
by the researchers to collect data on the patients’ demographic characteristics.
Short Form-36 (SF-36): This form consisted of 36 items
that allowed the assessment of eight dimensions: physical
functioning (PF), social role functioning (SF), physical role
functioning (PR), emotional role functioning (ER), mental health (MH), vitality (V), bodily pain (BP), and general
health perceptions (GH). Each subscale is scored between 0
and 100, where 0 indicates poor health condition, and 100
indicates no disability.[8,9] The reliability and validity of the
instrument in Turkish weretested.[10]
Beck Depression Inventory (BDI): The BDI is a self-reporting instrument that measures the degree of depressive
symptoms.[11] The instrument comprises 21 questions, each
of which represents a certain category of symptom and is
scored from 0 to 3. The instrument was tested for reliability
and validity.[12]
Beck Anxiety Inventory (BAI): The 21-item BAI is an instrument to determine the degree of anxiety symptoms.[13]
The total score of the instrument ranges between 0 and 63.
BAI was translated into Turkish by Ulusoy et al.[14]
Statistical Analysis
IBM SPSS 21 software was used for data analyses. The Shapiro-Wilk test was used to check the data for the normal distribution. The categorical variables were presented in the
form of frequency and percentages, and continuous variables were presented as median (min-max). The Friedman
test was performed to compare repeated measures. Post

hoc analysis were performed with Wilcoxon signed-rank
tests with Bonferroni corrections. Results were considered
statistically significant at p<0.05.

RESULTS
This study was conducted with 63 patients who were recently diagnosed with TB and had started anti-TB treatment. The number of patients who completed the first survey was 58 (92.1%), and the number who completed the
second survey was 54 (85.7%). Of 63 patients who filled out
the first set of surveys, 5 (7.9%) patients were excluded from
this study, i.e., 2 (3.2%) patients were no longer diagnosed
with TB, 1 (1.6%) patient died, 1 (1.6%) patient moved out
of town, and 1 (1.6%) patient failed to continue treatment.
Of the 58 (92.1%) patients who completed the second set
of surveys, 4 (6.9%) patients were excluded from this study,
i.e., 1 (1.7%) patient died, and 3 (5.2%) patients dropped
out. Of 54 (85.7%) patients who participated in the entire
study, 33 (61.1%) were men, and 21 (38.9%) were women.
In the group, 42 (77.8%) patients were married, 8 (14.8%)
patients were single, and 4 (7.4%) patients were divorced
or widowed. The results related to educational background
were as follows: 3 (5.6%) patients were illiterate, 35 (64.8%)
patients had primary school degrees, 10 (18.5%) patients
had high school degrees, and 6 (11.1%) patients had higher
education degrees. Monthly income was below 850 TL in
12 (22.2%) patients, between 850 and 1000 TL in 14 (25.9%)
patients, between 1000 and 2500 TL in 23 (42.6%) patients,
and over 2500 TL in 5 (9.3%) patients. In the patient group,
23 (42.6%) patients had at least one additional chronic disease, whereas 31 (57.4%) patients had no additional chronic diseases.
The comparative statistical analysis results of the three surveys for the first four subscales of SF-36 indicate a statistically significant increase between the first and the third
survey results concerning all subscales, i.e., PF, PR, BP and
GH. There was also a statistically significant increase between the first and the second surveys in GH and BP subscales and between the second and the third surveys in the
PF subscale (Table 1).
The comparative statistical analysis shows a statistically significant increase between all measurements concerning V,
SF, and MH subscales of SF-36 and only a statistically significant increase between the first and third measurements
concerning ER score (Table 1).
The comparative analyses of physical health component
(PHC) and mental health component (MHC) -two main components of SF-36– suggest a statistically significant increase
between the first and second survey results and between
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Table 1. Comparative statistical analysis results for SF-36, BDI and BAI scores in all patients (in months 0, 3 and 6)
		

Month 0 (1)

Month 3 (2)

Month 6 (3)

p (1-2)*

p (1-3)*

p (2-3)*

SF36 PF

45.6 (15.2-57.1)

50.9 (21.5-57.1)

57.1 (17.3-57.1)

0.004

<0.001

0.550

SF36 PR

35.0 (28.0-56.2)

56.2 (28.0-56.2)

56.2 (28.0-56.2)

0.103

<0.001

0.146

SF36 BP

51.6 (24.2-62.7)

51.6 (37.5-62.7)

62.7 (42.2-62.7)

0.006

<0.001

0.016

SF36 GH

45.3 (26.5-60.3)

50.4 (26.5-60.3)

53.2 (32.2-62.6)

<0.001

<0.001

0.004

SF36 V

40.8 (30.1-63.3)

53.8 (32.5-65.6)

58.5 (34.9-65.6)

<0.001

<0.001

0.007

SF36 SF

35.4 (19.1-57.1)

46.3 (19.1-57.1)

51.7 (24.6-57.1)

0.003

0.006

1.000

SF36 ER

55.3 (23.7-55.3)

55.3 (23.7-55.4)

55.3 (23.7-55.3)

0.103

0.006

1.000

SF36 MH

39.1 (18.6-59.5)

45.9 (18.6-59.5)

50.4 (27.7-61.8)

0.001

<0.001

<0.001

SF36 PHC

42.0 (14.9-63.3)

51.1 (29.2-61.2)

55.9 (22.1-61.0)

0.012

<0.001

0.018

SF36 MHC

41.8 (19.1-61.0)

50.0 (24.3-61.3)

52.9 (28.1-58.9)

<0.001

<0.001

0.004

BDI

8.5 (0.0-35.0)

0.5 (0.0-32.0)

0.0 (0.0-24.0)

<0.001

<0.001

0.130

BAI

4.0 (0.0-33.0)

1.0 (0.0-45.0)

0.0 (0.0-43.0)

0.001

<0.001

0.225

BAI: Back Anxiety Inventory; BDI: Back Depression Inventory; BP: Bodily Pain; ER: Emotional Role Functioning; GH: General Health Perceptions; MH:
Mental Health; MHC: Mental Health Component; PF: Physical Functioning; PR: Physical Role Functioning; PHC: Physical Health Component; SF: Social Role
Functioning; V: Vitality.
*Wilcoxon signed rank test with Bonferroni correction.
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Figure 1. Boxplots of Short Form-36 main components.

the first and third survey results, and a statistically significant increase in MHC score, but not in PHC score, between
the second and third survey results (Table1 and Figure 1).
Concerning BDI and BAI scores, there was a statistically significant decrease between the first and second surveys and
between the first and third surveys, whereas there was no
statistically significant difference between the second and
third surveys (Table 1 and Figure 2).
In 38 patients who were illiterate or who held a primary

school degree, there was a statistically significant increase
between the first and second measurements and no statistically significant difference between the second and third
measurements concerning PF, FR, and BP scores of SF-36.
The comparative analyses of BDI and BAI scores point out
a statistically significant decrease between the first and
second measurements and between the first and third
measurements, and no statistically significant difference
between the second and third measurements (Table 2).

DISCUSSION
Published studies on psychological disorders in patients
with TB are limited, although TB is a chronic infectious disease that is likely to cause serious psychological problems
because of the fear of social stigma.[15,16] In this study, we investigated changes in the quality of life and mental health
of patients with TB during treatment.
Gustafson et al. defined male sex, advanced age, adult
crowding at home, and poor quality of housing as independent risk factors for TB.[17] The results of our study are
consistent with the results of Gustafson et al. Disorders
that develop simultaneously, such as depression, are likely
to deteriorate during anti-TB treatment, and medications
used in the anti-TB treatment are likely to affect mental
health adversely. The mental health status of these patients may affect adherence to treatment.[18] The present
study showed an improvement in the quality of life and a
decrease in the levels of depression and anxiety when the
results before and after treatment were compared. The
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Table 2. Comparative statistical analysis results for SF-36, BDI and BAI scores in patients that were illiterate or who held a
primary school degree (in months 0, 3 and 6)
		

Month 0 (1)

Month 3 (2)

Month 6 (3)

p (1-2)*

p (1-3)*

p (2-3)*

SF36 PF

37.2 (15.2-57.1)

47.7 (25.7-57.1)

57.1 (17.3-57.1)

0.003

<0.001

0.101

SF36 PR

28.0 (28.0-56.2)

56.2 (28.0-56.2)

56.2 (28.0-56.2)

0.289

0.001

0.199

SF36 BP

49.4 (24.2-62.7)

53.7 (37.5-62.7)

62.7 (42.2-62.7)

0.018

<0.001

0.117

SF36 GH

42.9 (26.5-57.9)

48.0 (26.5-60.3)

52.0 (32.2-62.6)

0.001

<0.001

0.041

SF36 V

40.8 (30.1-63.3)

51.4 (37.2-63.3)

58.5 (34.9-63.3)

<0.001

<0.001

0.030

SF36 SF

32.7 (19.1-57.1)

46.3 (19.1-57.1)

51.7 (24.6-57.1)

0.012

<0.001

0.007

SF36 ER

55.3 (23.7-55.3)

55.3 (23.7-55.3)

55.3 (23.7-55.3)

0.154

0.012

1.000

SF36 MH

36.8 (23.2-57.3)

45.9 (30.0-57.3)

50.4 (30.0-61.8)

0.002

<0.001

0.001

SF36 PHC

38.7 (14.9-63.3)

46.1 (29.2-61.2)

53.8 (22.1-61)

0.015

<0.001

0.101

SF36 MHC

41.7 (21.9-57.6)

49.8 (27.1-61.3)

52.1 (28.1-58.9)

0.003

<0.001

0.009

BDI

9.5 (0.0-35.0)

2.5 (0.0-21.0)

0.0 (0.0-21.0)

<0.001

<0.001

0.154

BAI

4.0 (0.0-33.0)

1.0 (0.0-26.0)

0.0 (0.0-27.0)

<0.001

<0.001

0.364

BAI: Back Anxiety Inventory; BDI: Back Depression Inventory. BP: Bodily Pain; ER: Emotional Role Functioning; GH: General Health Perceptions; MH:
Mental Health; MHC: Mental Health Component; PF: Physical Functioning; PR: Physical Role Functioning; PHC: Physical Health Component; SF: Social Role
Functioning; V: Vitality.
*Wilcoxon signed rank test with Bonferroni correction.
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Figure 2. Boxplots of Beck Depression and Beck Anxiety Inventories.

findings suggest that anti-TB treatment does not cause
psychological disorders in patients; on the contrary, the
treatment improves the quality of life and mental health.
SF-36 scores were lower in the measurement conducted
before the commencement of treatment when compared
with the scores obtained in the third and sixth months of
treatment. The scores increased over time, particularly in
the third month of treatment. The 6-month SF-36 scores
were significantly higher than the scores obtained before

treatment; however, the scores at six months were significantly better than the scores at three months in half of the
subscales. A similar study showed that health-related quality of life improved significantly in the sixth month of treatment in active patients with TB.[19]
Given that studies were mostly cross-sectional constitutes
a limitation to determining the effects of the treatment
process on patients’ mental health and quality of life. This
is a significant finding of our study given that BDI, BAI, and
quality of life scores indicate improvement in patients, although no additional psychiatric treatment was planned.
Concerning BDI and BAI, the high scores obtained at the
commencement of treatment reduced significantly in the
second measurement conducted at the end of intensive
treatment. While the differences between the first and
second surveys and the first and third surveys were statistically significant, the scores of the second and third surveys were not significantly different. This may have been
because substantial clinical recovery was seen in patients
with TB after the end of the intensive treatment period,
i.e., the first three months. Depression and anxiety in patients with at the beginning of treatment lowered significantly with the decrease in the dose of medications and
recovery in TB symptoms after the intensive treatment
period, whichleads us to believe that the mental disorders
co-occurring with TB are mostly in the form of adjustment
disorders.
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The major limitation of this study was that a psychiatric
diagnosis scale was not used in this study. However, this
research is still important in that, as an observational study,
our findings suggest that TB treatment has positive effects
on quality of life and the treatment of mental disorders in
patients with TB.

CONCLUSION
The results suggest that the mental condition of patients
with TB should be assessed thoroughly, and psychiatric
medication treatment should not be planned when there
is no diagnosis of depression or anxiety disorder. Additional medication is likely to cause challenges because of side
effects and drug interactions in patients who already rely
heavily on medications for TB treatment.
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