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Abstract

Background: Tuberculosis (TB) is a specific infectious disease caused by
mycobacterium tuberculosis affecting pulmonary and extra-pulmonary organs.
Noncompliance is one of the unfavorable outcomes for patients on DOTS and
represents an important challenge for the control programme. Inadequate
treatment adherence is considered as a potential cause of drug resistance. This
study was conducted ascertain causes of noncompliance & to study
sociodemographic correlates of study participant. Materials and Methods: A
cross sectional study was conducted. 108 Patients taking ATT fulfilling
inclusion criteria were interviewed using pre design pre tested structured
questionnaire. The data obtained was analysed to know causes of non-
adherence. Result: Study was carried out between January 2021 & June 2022.
In our study, 60.2% subjects were male and 39.8% were female. The main
reasons for Non-adherence in personal reasons were smoking 34 (31.5 %),
alcohol 33 (30.6%), 31(28.7%) cases had difficulty in procuring medication
due to lockdown in COVID-19 pandemic as they were migrated/ travelling
related causes, associated illness 14 (13%) followed by non-compliant attitude
8 (7.4%), in treatment related reasons, side effect related 28 (25.9 %),
someone advised for treatment interruption 11(10.2%), feel better 10 ( 9.3%),
treatment from private hospital 8 (7.4%), no improvement 6 (5.6%) and lack
of home visits by health worker related reason was reported by 5 (4.6%) cases.
Conclusion: Present study concludes that the most common cause of
noncompliance amongst tuberculosis patients are smoking, alcohol, migrated/
travelling related causes and side effect of drugs, there arises immense need
for continuous and effective health education to patients’ and their family
regarding need for high level of adherence to treatment and the complete cure
of disease. Strength of study - This is a pioneering work done to analyze the
factors & reasons for non-adherence in COVID-19 pandemic in State of
Madhya Pradesh, Bhopal, Central India. This study will further strengthen the
outcome & implementation of National Tuberculosis Elimination Programme.

INTRODUCTION

Tuberculosis (TB) is a communicable disease that is
a major cause of ill health and one of the leading

(COVID-19) pandemic, TB was the leading cause of
death from a single infectious agent, ranking above
HIV/AIDS.  About a quarter of the global
population is estimated to have been infected with

causes of death worldwide. Until the coronavirus TB.
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India accounts for more than one-fourth (2.69
million) of global TB burden (10 Million).i.e. every
year, 27 lakh new cases are notified out of a total of
one crore.d More than 40% of the population in
India is infected with Mycobacterium Tuberculosis
(prevalence of infection).

Loss to follow up (LTFU) is defined by the World
Health Organization as "patients whose treatment
was interrupted for two consecutive months or
more." These people were previously known as
Treatment after Default (TAD) patients.F!

The public health and clinical consequences of TB
treatment loss to follow up are severe relatively to
those who complete treatment. Patients who Loss to
follow up may perpetuate TB transmission and have
high post- treatment mortality, rates of recurrent
disease and drug resistant TB.[

Loss to follow-up is caused by a variety of factors,
including access to health services, socioeconomic
status, literacy level, and societal beliefs and
practices.B!

Several other studies conducted earlier in different
settings have also identified many factors
responsible for Loss to follow up illiteracy, poverty,
long duration of treatment, many medicines, access
to health-related services, workplace issues,
smoking and alcoholism beliefs and practices etc.[®l
Because TB treatment is long and involves a
number of medications, side effects are common,
and the patient usually feels better long before
treatment is finished, adherence is particularly
difficult. Loss to follow up has been cited as one of
the reasons for failure of achievement of the global
treatment success rates throughout the world.[”)

To combat the severe burden of the disease, it is
crucial to identify and target the factors related to
tuberculosis  knowledge among noncompliance
patients along with the efficient control measures
already in existence.

Many factors associated with Loss to follow up
(LTFU) have been identified in quantitative studies.
Therefore, the primary objective of this qualitative
study to assess the factors related to tuberculosis
knowledge and to identify the determinants of non-
compliance in tuberculosis patients residing in
district Bhopal.

MATERIALS AND METHODS

Study Population: All Tuberculosis noncompliance
patients registered under NTEP during January 2021
to June 2022 residing in district Bhopal, India.
Study design and period: Cross sectional study over
a period of 18 months from 1st January 2021 to 30
June 2022

Sample Size: 108 noncompliance to tuberculosis
treatment patients

Method of collection of data: Sample data for this
study was collected from District TB Office (DTO
Bhopal) available data base. A comprehensive

sampling frame were constructed for all study
patients.
During the study period, total registered patients for
anti-tubercular  treatment in Bhopal District
Tuberculosis Center were 2988 in 2021 and 4545 in
2022. Non-compliance and loss to follow-up
occurred in 117 patients out of 7533 during the
study's duration. Out of 117 patients, 1 died, 1
migrated (non traceable), and 7 had incorrect
addresses (not traced), resulting in the exclusion of 9
patients (who met the exclusion criteria). Total 108
patients were eligible and given written and
telephonic consent for the present study. Thus
finally, we got interview of 108 patients out of 117,
using predesigned and pretested questionnaire by
home visits, giving response rate of 92.31 %. The
data obtained was tabulated and subjected to
statistical analysis.
Inclusion Criteria
All non-compliant outcome patients registered in
District TB Office (DTO Bhopal) under NTEP from
1st January 2021 to 30 June 2022 and given a
written consent.
Exclusion Criteria
1. Patients who had not given a written consent.
2. Patients who migrated/ non traceable, absconded
and died, were excluded.
Ethical Clearance
The present study was approved by Institutional
Ethics Committee of L.N. Medical College &
Research Centre, Bhopal. As per the order no.
LNMC&RC/Dean/2021/ethical/2006 dated
18/02/2021 & after obtaining the informed consent
and explaining the objectives of the study, the study
subjects were interviewed.

RESULTS

In the present study, out of 108 study participants
selected for the study. Mean age of study population
was 38.97+19.12 years which ranged from 01 to 85
years.

Maximum participants (42.6%) belonged to age
group of 21-40 year, Majority of study participants
were male, which is 60.2% and females were
39.8%. Majority of study participants belonged to
urban area, which is 81.5% followed by rural
18.5%. Maximum numbers of participants were
Hindu (66.7%) by religion, majority of participants
were married (70.4%), Majority of participants had
joint family (60.2%), Majority of the participants
had pucca type of house (79.6%), Majority of
participants (43.5%) belonged to Class IV (Upper
lower class). [Table 1]
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Reason of non compliance

......

Figure 1: Reason of non-Compliance

Multiple responses were given by the study subject
on asking the reasons for noncompliance. Out of
108 study subject, in personal reasons, the common
reasons for non-compliance were smoking 34 (31.5
%), alcohol 33 (30.6%), migration / travelling

related causes 31(28.7%), associated illness 14
(13%) followed by non-compliant attitude 8 (7.4%),
in treatment related reasons, side effect related 28
(25.9 %), someone advised for treatment
interruption 11(10.2%), feel better 10 ( 9.3%),
treatment from private hospital 8 (7.4%), no
improvement 6 (5.6%) and lack of home visits by
health worker related reason was reported by 5
(4.6%) cases. [Table 2]

Majority of participants were smear negative new
case that is 37% [Table 3], Majority of participants
(64.8%) were taking treatment of intensive phase.
[Table 4]

Table 1: Showing Socio-Demographic Profile

Socio-Demographic Factor No. of patients (n=108) (%)
Age group (years)

0-20 16 14.81
21-40 46 42.6
41-60 27 25.0
> 60 19 17.6
Gender

Female 43 39.8
Male 65 60.2
Socioeconomic status

Upper 0 0
Upper Middle 2 1.9
Lower Middle 34 315
Upper Lower 47 43.5
Lower Class 25 23.1
Marital status

Single 29 26.9
Married 76 70.4
Widow 3 2.8
RESIDENCE AREA

Rural 20 18.5
Urban 88 81.5
RELIGION

Hindu 72 66.7
Muslim 35 324
Christian 1 0.9
TYPE OF HOUSING

Katcha 16 14.8
Semipucca 6 5.6
Pucca 86 79.6
FAMILY TYPE

Joint family 65 60.2
Nuclear family 42 38.9
Third generation family 1 0.9

Table 2: Reasons for non-adherence.

Reasons of non-adherence

Percentage of patients

smoking 34 (31.5 %)
alcohol 33 (30.6%)
migration / travelling related causes 31(28.7%),
associated illness 14 (13%)
non-compliant attitude 8 (7.4%),
side effect related 28 (25.9 %)
someone advised for treatment interruption 11(10.2%),
feel better 10 (9.3%),
treatment from private hospital 8 (7.4%)
no improvement 6 (5.6%)
lack of home visits by health worker 5 (4.6%)

Table 3: Distribution of participants according to the phase of treatment

Phase of treatment Frequency Percentage (%)
Intensive phase 70 64.8
Continuation phase 38 35.2
Total 108 100
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Table 4: Distribution of study participants according to treatment category

Treatment category Frequency Percentage (%)
Smear positive new case 28 25.9

Smear negative new case 40 37.0

Extra pulmonary new case 35 324

Retreatment 5 4.6

Total 100 100

DISCUSSION

In the present study, the data was gathered from the
District Tuberculosis Centre (DTC) Bhopal,
Madhya Pradesh. The period of study was about one
year six months i.e. 1 January 2021 to 30 June 2022.
Pilot testing of the study was done in the month of
October 2020. After applying exclusion and
inclusion criteria a total of 108 patients were
included in the present study. These selected
patients were interviewed by a pre-design pre-tested
questionnaire to find out sociodemographic
characteristics, knowledge, and factor related to
noncompliance to anti-tubercular drugs provided
under NTEP.

In the present study, majority of study participants
were male, which were 60.2% and females were
39.8%. Maximum participants 46 (42.6%) under the
age of 21-40 year. In a study conducted by kaur et al
the age-wise distribution of TB patients was also
determined to be similar finding, with the majority
of patients (37.5%) belonging to the 21-40 year age
group.® In the same way, this study supports the
gender-wise distribution of the current study, which
shows that more male patients than female patients.
Muture BN in Kenya have shown that the
noncompliance rate was more in males when
compared to females.®! Similar findings was
observed in study done by Kulkarni PY et al where
majority of non-adherent patients were males 15-49
years.[10]

In present study majority of study participants
belonged to urban area, which was 81.5% followed
by rural (18.5%). Similar studies conducted by
Hasker E et al about non-compliance to TB
treatment were also associated to living in an urban
area.l*!

In the present study, majority of study participants
were married 76 (70.4%), followed by single 29
(26.9%), and widow 3 (2.8%). Similar study
conducted by Gorityala SB et al found that 85.98%
of defaults were married.'? Similar studies
conducted by Gupta et al were also reported that
most of the defaults among married patients
(because they were constituting the major chunk of
participants.[*l

In our study majority of noncompliance patients
belonging to joint family (60.2%) followed by
nuclear family (38.9%) and third generation family
1 (0.9%). Similarly a study conducted by Bagchi et
al showed that the drug defaulters in Pulmonary
Tuberculosis belonging to joint family (70.6%).1*4!
Similarly overcrowded living conditions were
revealed as important default predictors as

evidenced in studies conducted in Uzbekistan by
Jakubowiak et al.l*%!

In present study majority of non-compliant patients
(43.5%) belonged to Class 1V (Upper lower class)
followed by Class 1l (31.5%), Class V (23.1%),
Class 1l (1.9%). No participants belonged from
Class | as per socioeconomic classification. A
similar conclusion that poverty and TB are closely
related was made in research by Siroka et al.[*6]

In present study alcohol addiction present in 17.6 %
study population and smoking and tobacco addiction
is 25.9 % and 10.2 % respectively.

Present study observed that alcohol related causes of
treatment interruption is 30.6 % in study population.
In multiple regression analysis, alcohol is significant
risk factors for treatment interruption: associated
with age, marital status and type of housing [p =
0.004, 0.002, and 0.04].

Majority of the patients were defaulted during
Intensive  Phase  (64.8%) compared  with
Continuation Phase (35.2%) in our study. Similar
study done by Veeramani G et al86 and observed
that 70% of the patients were defaulted during
Intensive Phase compared with Continuation Phase
30%.01171

In present study majority of participants were smear
negative new case, that is 37%, followed by extra
pulmonary new case (32.4%), smear positive new
case (25.9%) and least number of participants were
from retreatment category (4.6%). A similar study
done by Harries AD et al in Malawi and observed
that smear-negative patients were also more likely to
have unsuccessful treatment outcomes, with higher
rates of treatment default compared to their smear-
positive counterparts.[*!

In present study there are 24.1% participants having
associated  illness as  Diabetes  mellitus,
Hypertension, Bronchial Asthma and Carcinoma
etc. There are 13% participants reported as
associated illness mainly causing treatment
interruption in present study. Similarly, a study
conducted by Srinath M. P observed that HIV
infections were the most important comorbidities
followed by bronchial asthma in treatment
interruption.*®l Similarly a study conducted by
Vasantha et al found the same observation in a study
conducted among the wurban population.?
Similarly, a study conducted by Kartalogu, et al
observed that, diabetes etc. were the major
comorbidities in their study for treatment
interruption. 2

In present study 25.9% participants reported that
side effect of anti-tubercular drugs were main cause
of interruption of treatment. Side effects to anti-TB
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drugs were reported for non-compliance in other
studies like Chang KC.1?4

CONCLUSION

This study revealed non- compliance to TB
treatment amongst patients registered under NTEP
in district Bhopal. Multiple responses were given by
the study subjects on asking the reasons for non-
compliance.

Majority of participants (42.6%) belonged to under
the age of 21-40 vyears, Majority of study
participants were male, which is 60.2% and females
were 39.8%. Majority of study participants belonged
to urban area, which is 81.5% followed by rural
(18.5%). Maximum numbers of participants were
Hindu (66.7%) by religion, majority of participants
were married (70.4%), Majority of participants had
joint family (60.2%), Majority of the participants
had pucca type of house (79.6%), Majority of
participants (43.5%) belonged to Class 1V (Upper
lower class), Majority of participants were smear
negative new case that is 37%, Majority of
participants (64.8%) were taking treatment of
intensive phase.

Out of 108 study subject, in personal reasons, the
common reasons for non-compliance were smoking
34 (315 %), alcohol 33 (30.6%), migration /
travelling related causes 31(28.7%), associated
illness 14 (13%) followed by non-compliant attitude
8 (7.4%), in treatment related reasons, side effect
related 28 (25.9 %), someone advised for treatment
interruption 11(10.2%), feel better 10 ( 9.3%),
treatment from private hospital 8 (7.4%), no
improvement 6 (5.6%) and lack of home visits by
health worker related reason was reported by 5
(4.6%) cases.

REFERENCES

1. Schluter JC, Sérensen L, Bossert A, Kersting M, Staab W,
Wacker B. Anticipating the impact of COVID19 and
comorbidities on the South African healthcare system by
agent-based simulations. Sci Rep. 2021 Apr 12;11(1):7901.
doi:  10.1038/s41598-021-86580-w. PMID: 33846378;
PMCID: PMC8041903.

2. Central TB Division, Training Modules (1-4) For Programme
Managers and Medical Officers; New Delhi, India: Central
TB Division, MoHFW, Government of India; July 2020.
Auvailable at from:www.TBcindia.gov.in

3. World Health Organization. Definitions and Reporting
Framework for Tuberculosis 2013 revision.
WHO/HTM/TB/2013.2 Geneva, Switzerland: WHO.2013.

4. Kolappan C, Subramani R, Kumaraswami V, Santha T,
Narayanan PR (2008) Excess mortality and risk factors for
mortality among a cohort of TB patients from rural south
India. Int J Tuberc Lung Dis 12:81-86. 7.

5. Chang SH, Cataldo JK. A systematic review of global
cultural variations in knowledge, attitudes and health
responses to tuberculosis stigma. Int J Tuberc Lung Dis.
2014; 18: 168-173. https://doi.org/10. 5588/ijtld.13.0181
PMID: 24429308. 9.

6. Gler M, Podewils L, Munez N, Galipot M, Quelapio M,
Tupasi T. Impact of patient and program factors on default
during treatment of multidrug-resistant tuberculosis. Int J

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tuberc Lung Dis. 2012; 16(7):955-960.
https://doi.org/10.5588/ijtld.11.0502 PMID: 22584124. 11
Hanumaiah V, Ranganath DD, Kakkuppi N. Assessment of
adherence to anti tuberculosis medication for successful
implementation of revised national tuberculosis programme
at a tertiary care hospital, Shimoga: a cross-sectional
observational study.

Kaur H, Sharma K, Modi M, Sharma A, Rana S, Khandelwal
N, Prabhakar S, Varma S. Prospective Analysis of 55 Cases
of Tuberculosis Meningitis (TBM) in North India. J Clin
Diagn Res. 2015 Jan;9(1):DC15-9. doi:
10.7860/JCDR/2015/11456.5454. Epub 2015 Jan 1. PMID:
25737987; PMCID: PMC4347078.

Muture, B.N., Keraka, M.N., Kimuu, P.K. et al. Factors
associated with default from treatment among tuberculosis
patients in nairobi province, Kenya: A case control study.
BMC Public Health 11, 696 (2011).
https://doi.org/10.1186/1471-2458-11-696

Kulkarni P, Akarte S, Mankeshwar R, Bhawalkar J, Banerjee
A, Kulkarni A. Non-adherence of new pulmonary
tuberculosis patients to anti-tuberculosis treatment. Ann Med
Health Sci Res. 2013 Jan;3(1):67-74. doi: 10.4103/2141-
9248.109507. PMID: 23634333; PMCID: PMC3634227.
Hasker E, Khodjikhanov M, Sayfiddinova S, Rasulova G,
Yuldashova U, Uzakova G, Butabekov I, Veen J, van der
Werf MJ, Lefévre P. Why do tuberculosis patients default in
Tashkent City, Uzbekistan? A qualitative study. Int J Tuberc
Lung Dis. 2010 Sep;14(9):1132-9. PMID: 20819258.
Gorityala SB, Mateti UV, Konuru V, Martha S. Assessment
of treatment interruption among pulmonary tuberculosis
patients: A cross-sectional study. J Pharm Bioallied Sci. 2015
Jul-Sep;7(3):226-9. doi: 10.4103/0975-7406.160034. PMID:
26229358; PMCID: PMC4517326.

Gupta S, Gupta S and Digamber B. Reasons for interruption
of anti-tubercular treatment as reported by patients with
tuberculosis admitted in a tertiary care institute. indian j
tuberc. 2011;58:11-7.

Bagchi S, Ambe G, Sathiakumar N. Determinants of poor
adherence to anti-tuberculosis treatment in mumbai, India. Int
J Prev Med. 2010 Fall;1(4):223-32. PMID: 21566777;
PMCID: PMC3075517.

Jakubowiak WM, Bogorodskaya EM, Borisov SE, Danilova
ID, Kourbatova EV. Risk factors associated with default
among new pulmonary TB patients and social support in six
Russian regions. Int J Tuberc Lung Dis. 2007 Jan;11(1):46-
53. Erratum in: Int J Tuberc Lung Dis. 2007 Mar;11(3):354.
Siroka A, Law I, Macinko J, Floyd K, Banda RP, Hoa NB,
Tsolmon B, Chanda-Kapata P, Gasana M, Lwinn T, Senkoro
M, Tupasi T, Ponce NA. The effect of household poverty on
tuberculosis. Int J Tuberc Lung Dis. 2016 Dec;20(12):1603-
1608. doi: 10.5588/ijtld.16.0386

Veeramani , S MAdhusudhan. Study on outcome of the
treatment of tuberculosis patients registered under Revised
National Tuberculosis Control Programme - DOTS
strategy.J. Pharm. Sci. & Res. Vol. 8(1), 2016, 53 — 58
Harries AD. Tuberculosis and human immunodeficiency
virus infection in developing countries. Lancet. 1990 Feb
17;335(8686):387-90. doi: 10.1016/0140-6736(90)90216-r.
PMID: 1968123.

Srinath  MP. Reasons for default and death among
tuberculosis cases treated under revised national tuberculosis
control program in selected tuberculosis units of Bangalore
urban district of Karnataka state. Int J Commun Med Public
Health. 2018 Jul 23;5(8):3270-5

Vasantha M, Gopi PG, Submmani R. Survival of tuberculosis
patients treated under DOTS in a rural Tuberculosis unit
(TU), South India. Indian J Tuberc. 2008;55:64-9.

Kartaloglu Z, liva A, Kilic E, Okutan O, Cenahoglu K, Ciftci
F. Deaths in patients with pulmonary tuberculosis: An
analysis of a chest diseases hospital in Istanbul, Turkey. Med
Princ Pract. 2003;12:30-3.

Chang KC, Leung CC, Tam CM (2004) Risk factors for
defaulting from antituberculosis treatment under directly
observed treatment in Hong Kong. Int J Tuberc Lung Dis
8(12): 1492-98.

2450

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



