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Abstract

Background: Compliance to therapy plays an important role in the outcome of the
therapy. Non-compliance is believed to delay sputum conversion to smear negative and help
the emergence of most dreaded complication, resistant mutant strains. Present study was
aimed to study factors responsible for non-compliance of anti-tuberculosis treatment in
continuation phase in urban area. Material and Methods: Present study was longitudinal
observational study, conducted in Category | newly diagnosed Pulmonary Tuberculosis
patients registered at urban TU who were sputum positive at the start of treatment and were
negative at the end of intensive phase. Results: 43(21%) patients were in non-compliance
group. This noncompliance group had to be given extra attention for 1month beside their
continuation phase period. This group of non-compliant patients therefore impose more
time, money and human resources, an extra burden on health services & health care
personnel for their treatment compared to usual time taken by compliance group patient.
There is need to emphasis more on educating the patients about the expected side effects of
drugs at the beginning of treatment as it was noticed that awareness of drug side effects was
low among patients in both the groups. Further it was also seen that patients having drug side
effects were more likely to be non-compliant. Hence it is recommended to make patients
aware about probable drug side effect at the beginning of drug treatment course and report
them. Conclusion: Factors related to DOT provider like patients’ satisfaction with DOT
provider’s behavior, enquiry about health of patients & home visit by DOT provider was found
to be protective for treatment compliance in the present study.
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INTRODUCTION

Tuberculosis (TB) is one of the oldest diseases known to affect human being.! India,
accounts for more than 25% of the world incident cases and is among 22 High Burden
Countries in terms of TB incidence rate.? India has the highest number of TB cases in the world
and which forms one-fifth (21%) of the global burden of TB cases?. It is said that out of 9.4
million cases worldwide 2million cases are from India.? and which constitutes 2/3™ of the total
cases of TB of South East Asia.3 TB has become a public health problem in India.

The Revised National TB Control Programme (RNTCP), adopted the internationally
recommended Directly Observed Treatment Short-course (DOTS) strategy, as the most
systematic and cost-effective approach to revitalise the TB control programme in India.> The
program has now revised its categorization of patients from the earlier 3 categories (Cat |, Cat
Il and Cat Ill) to 2 categories namely Cat | (Category Il was merged into Category |) for New
cases and Category Il for Previously treated cases based on the recommendations of NTFMc
experts and endorsement by National Task Force for Medical college.®

Compliance to therapy plays an important role in the outcome of the therapy.” Non-
compliance is believed to delay sputum conversion to smear negative and help the
emergence of most dreaded complication, resistant mutant strains.”®°. In India default rate
among new sputum smear positive cases is 6%.1° Thus the non-compliance is very high.
Research workers from different countries have found various reasons for non-compliance.
789 present study was aimed to study factors responsible for non-compliance of anti-
tuberculosis treatment in continuation phase in urban area.

MATERIAL AND METHODS
Present study was longitudinal observational study, conducted in Department of community
medicine, at GMC Amravati, India. The study was undertaken in randomly selected one urban
Tuberculosis Unit (TU). Study duration was of 19 months (March 2011 to September 2012).
The study was initiated after obtaining approval from the institutional ethics committee.
Inclusion criteria
o Category | newly diagnosed Pulmonary Tuberculosis patients registered at urban TU

who were sputum positive at the start of treatment and were negative at the end of

intensive phase, patients who were willing to participate and gave informed consent.
Exclusion criteria

e All treatment failure, default, relapse sputum positive cases. (Category-Il)

All sputum smears negative patient at the beginning of intensive phase treatment.
All sputum smears negative Extra pulmonary Tuberculosis cases.
All those who expired during the course of treatment.
All HIV infected cases along with Tuberculosis.
All those who opted for transfer out.
All those who were seriously ill.
All those who did not give consent to participate in the study.
Pilot study was done on 20 subjects. Questionnaire and data collection technique was
refined accordingly. All newly diagnosed sputum positive Category | Tuberculosis cases
registered at study TU were informed of the scope of the study & Informed consent form was
obtained. Initially socio-demographic information (viz name, age/sex, address, contact no. TB
registration no.) was taken.

Patients were interviewed with questionnaire which was suitably designed, pre-tested
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and validated during the pilot study. Socio demographic and socio-economic variable were
noted. Data were also collected on general awareness, drug treatment, health care institute,
economic reasons and motivational factors. Patients were studied for visit compliance. Each
patient’s treatment card, and treatment drug box was crossed checked and verified for
correctness.

Diagnosis details (viz TB reg.no, number of missed visits, sputum report, date of start
of anti-Tuberculosis treatment) and specific study variable studied such as diagnosis & anti-
Tuberculosis treatment, awareness about anti-Tuberculosis treatment, health care services &
institution, economic reasons, motivation reasons were recorded as per the questionnaire.

The collected data were coded and entered into Microsoft Excel and analyzed using
SPSS version 25.0 software. Data was analysed using Graphpad Prism software (version 5.01).
For qualitative data chi-square test was applied. Odds ratio (OR) with their Confidence
Interval (Cl) were calculated for risk factors. For quantitative data mean * Standard Deviation
(SD) was calculated.

RESULTS
205 patients were included in the study. In the present study out of 205 patients, 162(79%)
patients were in compliance group to drug treatment and 43 (21%) were in non-compliance

group.
Table 1: Distribution of patients in compliance group & noncompliance group.
Patients in the study group Number of patients Percentage %
Non-compliance group 43 21%
Compliance group 162 79%

Total 205 100%

Mean age of patients included in the study was 33.44 + 14.36 years. Maximum patients were
in the age group of 21-30. i.e. 74(36%) and very few patients i.e. 8(4%) were above 60years.
Chi- square test for trends did not show any association with the variation in the age group.
The present study, showed no association of age and compliance of patients. Out of 162
patients in compliance group, males were 104 (64%) and females were 58(36%). Similarly in
noncompliance group out of 43 patients 21(49%) were males and 22(51%) females, difference
was not significant statistically (P> 0.05). Majority of Patients belonged to upper lower socio-
economic status i.e. 137(67%) and were equally distributed in both groups i.e. compliance
109(67%) and non-compliance group 28(65%).

The patients diagnosed at government hospital were 195(95%). More than 90% of patients in
each group were diagnosed at government hospital. Odds ratio 2.67, shows that patients
diagnosed at private hospital are 2 times likely to be non-compliant than those diagnosed at
government hospital.

Table 2: General characteristics

Characteristics Non-compliance | Compliance | Total (%)
(n=43) (n=162)
Age (in years)
14-20 10(23) 32(19) 42(20) Chi square test for
21-30 14(32) 60(37) 74(36) trends = 0.0042 p =
31-40 8(19) 26(16) 34(16) 0.9479
41-50 5(12) 24(15) 29(14)
12
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51-60 4(9) 14(8) 18(9)

>61 2(5) 6(4) 8(4)

Gender

Male 21(49) 104(64) 125(61) Chi-square = 3.36

Female 22(51) 58(36) 80(39) degree of freedom (df)
=1 p =0.066

Socio-economic

status

Upper 0(0) 0(0) 0(0) Chi-square = 0.1282 df

Upper middle 5(12) 16(10) 21(10) =2p=0.9379

Lower middle 10(23) 37(23) 47(23)

Upper lower 28(65) 109(67) 137(67)

Lower 0(0) 0(0) 0(0)

Place of diagnosis

Private Hospital 4(9) 6(3) 10(5) Odds Ratio (OR) =

Government 39(91) 156(97) 195(95) 2.67, Confidence

Hospital Interval (CI) 0.72 -
9.91

Percentage of patients in the study group not knowing their sputum result at the end
of 2 months treatment were 12% in each group, whereas number of patients knowing their
sputum report were 88% in each the group, difference was not statistically significant.

Maximum i.e. 196 (96%) patients in the study did not know correct number of visits
to be paid to DOTS center by them during the treatment course. There was no strength of
association between number of visits to DOTS center and treatment compliance.

Out of 205 patients, family member, friend, relative suspected TB in 194 (95 %) patients,
whereas 11 (5%) patients approached health care provider on their own. There was no
significant strength of association between awareness among public and treatment
compliance, this can be seen from odds ratio 1.44 and Cl 0.37 — 5.69.

Awareness of patients was assessed on basis of duration of treatment and it revealed that 39
(91%) and 150 (92%) patients were knowing correct duration of their treatment among non-
compliance and compliance group respectively. There was no difference as far as the
awareness about total duration of treatment is concerned in both the compliance & non-
compliance group.

Awareness of correct number of blister packs in continuation phase among
compliance group patients was more i.e. 145 (89%) compared to 38(88%) in non-compliance
group. Patients not knowing their doses were 5(12%) and 17(11%) in non-compliance and
compliance group respectively.

In the study group only 12(6%) patients were knowing about drug side effects. Patients not
knowing side effects of drug were 193 (94%), difference was not statistically significant.

Out of 43 patients, who belonged to noncompliance group,9 (21%) patients
experienced side effects and 34(79%) patients did not experience any side effects. In
compliance group out of 162 patients just 2(1%) patients experienced side effects and
160(99%) patients had no side effects. Those showing side effects to drugs were 21 times
more at risk for non-compliance than who did not suffer side effects.
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Patients in compliance group who considered duration of treatment will be longer,
were 14(7%) and 13(8%) patients considered disease will spread to others while all 162 (85%)
patients thought disease will not cure. In noncompliance group 3(7%) patients felt duration
will be longer if drug treatment is interrupted, 2(4%) patients expressed disease will spread

to others while 41(89%) patients believed that disease will not cure.

Table 3: Awareness

Awareness Non- Compliance | Total (%)

compliance (n=162)

(n=43)
Sputum report at the end of 2
months
Negative 38(88) 142(88) 180(88) | OR = 1.34 (CI
Don’t know 5(12) 20(12) 25(12) 0.43-4.15)
Number of visits to the DOTS
center
Correct answer 2(5) 7(4) 9(4) OR=1.01(Cl0.2
Incorrect answer 41(95) 155(96) 196(96) | —5.05)
Person suspecting TB in Patient
On your own 3(7) 8(5) 11(5) OR = 1.44 (cl
Family  member/  Friend/ | 40(93) 154(95) 194(95) | 0.37-5.69)
Relative
Total duration of disease
treatment
Don’t know 4(9) 12(8) *OR = 1.28 (CI
6months 39(91) 150(92) 0.39 - 4.19)
Total blister packs in CP
Don’t know 5(12) 17(11) OR = 1.12 (Cl
21-30 38(88) 145(89) 0.39 - 3.24)
Knowledge about side effect
Yes 3(7) 9(6) 12(6) OR = 1.27 (cl
No 40(93) 153(94) 193(94) | 0.3298 - 4.9282)
Drug side effect in patients
Yes 9 (21) 2 (1) 11(5) OR=21.1765 (Cl
No 34(79) 160(99) 194(95) | 4.3781 -

102.4286)

Treatment interruption result
Duration will be longer 3(7) 14(7) 17(8)
Will spread to others 2(4) 13(8) 15(6)
Will not cure 41(89) 162(85) 203(86)

Number of patients satisfied with DOTS provider behaviour among non-compliance
and compliance group were 29(67%) and 155(96%) respectively whereas that of not satisfied
with DOT provider behaviour were 14(33%) and 7(4%) respectively among non-compliance
and compliance. As Odds ratio is 0.09, it shows satisfaction with DOT provider as protective
factor for treatment compliance of patients.
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Almost all patients in compliance group confirmed enquiry of drug consumption and
side effects on each visit by DOTS provider. However, in non-compliance group 28 (65%)
confirmed and 15 (35%) denied, enquiry by DOTS provider. Health enquiry by DOTS provider
of patients was a protective factor for treatment compliance as seen from the odds ratio of
0.01.

Majority patients 158 (97%) in compliance group and 27 (63%) in non-compliance
group confirmed DOTS provider home visit when they missed their DOTS center visit. There
were just 4 (3%) patients in compliance group and 16 (37%) in noncompliance group who
denied of home visit by DOTS provider. Odds ratio is 0.04 with Cl 0.01- 0.14 hence, home visit
by DOT provider was a protective factor with regards to treatment compliance of patient.
Table 4: Health Care Unit

Health Care Unit Non- Compliance | Total (%)
compliance (n=162)
(n=43)

Satisfaction with behaviour of drug
dispensing by DOTS provider

Yes 29(67) 155(96) OR=0.09 (Cl0.03 -
No 14(33) 7(4) 0.25)

Enquiry of drug consumption and
side effect by DOT provider

Yes 28(65) 161(99.4) OR =0.01 (CI 0.0 -
No 15(35) 1(0.6) 0.09)

DOTS provider home visit

Yes 27(63) 158(97) OR=0.04 (Cl=0.01
No 16(37) 4(3) -0.14)

Compliance of patients who resided at a distance less than 1km was more 154(95%)
than that of patients residing at a radius of >1km from DOTS center 8(5%).

Coming to DOTS center by walking seemed to be protective factor for treatment compliance
as indicated by odds ratio 0.45. However, Cl 0.14 — 1.41 was not significant as there were few
patients who resided far away from DOTS center.

Number of Patients who had convenient DOTS center timing were 33 (77%) and 161
(99%) whereas, patients who did not had convenient timing were 10(23%) and 1(0.6%), in
noncompliance and compliance group respectively. Odds ratio 0.02, indicates that DOTS
center timing convenience was protective factor for treatment compliance.

Only 1 (0.6%) patient in the compliance group and 10 (23%) patients in non-
compliance group had to lose their wages for drug collection. Loss of wages is a risk a factor
for non-compliance. As odds ratio is 48.79 which indicates that non-compliance group of
patients was at 48 times of risk of non-compliance compared to compliance group.

A large group of patients had to spent >15 mins on transportation to DOTS center. In
which 130(80%) were from compliance group and 32(74%) were from non-compliance group.
Calculated odds ratio, 1.4 does not show any significant strength of association between time
spent on transportation and treatment compliance.

Maijority of patient’s 162 (79%) got the drugs within 15mins they reached DOTS center.
Only 33 (20%) patients from compliance group replied that they didn’t get the drugs within
15mins of DOTS center arrival.
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Table 5: Economic reasons

Health Care Unit Non- Compliance | Total (%) Total (%)
compliance (n=162)
(n=43)

Distance of DOTS center
from patient’s house

<1lkm 40(93) 154(95) 194(95) OR=0.6926, (CI
>1km 3(7) 8(5) 11(5) 0.1757 - 2.7306)
Mode of travel to DOTS

center

walking 38(88) 153(94) 191(93) OR = 0.45 (CI
Private motor vehicle 5(12) 9(6) 14(7) 0.14-1.41)

Convenience of DOTS
center timing

Yes 33(77) 161(99.4) OR=0.02 (CI 0.0
No 10(23) 1(0.6) -0.17)

Loss of daily wages

Yes 10(23) 1(0.6) OR = 48.79 (CI
No 33(77) 161(99.4) 6.04 —394.25)
Time spent on

transportation

<15 mins 11(26) 32(20) 43(21) OR =14 (C =
>15 mins 32(74) 130(80) 162(79) 0.64 -3.07)
Time required for drug

collection

<15 mins 33(77) 129(80) 162 (79) OR = 0.84 (CI =
>15 mins 10(23) 33(20) 43(21) 0.38-1.89)

The patients who were encouraged and reminded about drug intake by family member were
38(88%) and 141(87%) and the patients who were not encouraged and not reminded about
drug intake by family member were 5(12%) and 21(13%) in noncompliance and compliance
group respectively.

Patients who consumed drug under observation of family member were 136 (84%) in
compliance group. While 11 (26%) patients not observed were from non-compliance group.
odds ratio 0.56 shows, observing the patient’s drug intake was a protective factor for
treatment compliance but not significant.

Majority i.e. 185(90%) patients used place other than table for storing drugs. whereas,
only few i.e. 20(10%) patients stored their drugs on table Patients in compliance group who
were reminded by their family member were 99 (61%). Whereas non-compliance group had
29(67%) patients were reminded by their family member. Taking treatment i.e. consuming
drugs on their own was a protective factor for compliance as OR was 0.7586, however, the Cl
was not significant. Self-motivation to complete treatment is a favorable factor for
compliance.

Patients who believed in drug treatment in curing the disease were 197 (96%). (Table.31).
Only 7 (16%) patients in non-compliant group did not believe in drug treatment. Believing in
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treatment for TB acted as protective factor for compliance as OR = 0.032 with CI (0.0 - 0.27)
which is statistically significant.

Most of the patients did not knew any person who were on DOTS therapy i.e.
139(67%) whereas patients who knew one or more than one individual on DOTS therapy were
66(33%). Odds ratio was 0.67, which indicates knowing people on DOTS therapy was a
protective factor for compliance, however Cl value 0.31 — 1.43 was not significant.

Table 6: Motivation

Motivation Non- Compliance Total (%)
compliance (n=162)
(n=43)

Encourage & remind about
drug intake by family

member
Yes 38(88) 141(87) OR=1.13(Cl0.4
No 5(12) 21(13) -3.2)

Family member observe
patient consume drug

Yes 32(74) 136(84) OR = 0.56 (CI
No 11(26) 26(16) 0.25-1.24)
Place of drug storage

On table 2(4) 18(11) 20(10) OR =0.39 (CI =
Others 41(96) 144(89) 185 (90) 0.09-1.75)
Person reminding drug in-

take

On own 14(33) 63(39) 77(38) OR = 0.7586 (ClI
Family member 29(67) 99(61) 128(62) 0.3723 - 1.5458)

Enquiry of drug consumption
and side effect by DOT

provider

Yes 36(84) 161(99.4) 197 (96) OR = 0.032 (Cl
No 7(16) 1(0.6) 8 (4) 0.0-0.27)
People you know on DOTS

therapy

Yes 11(25) 55(33) 66(33) OD = 0.67 (ClI =
No 32(75) 107(67) 139 (67) 0.31-—1.43)
DISCUSSION

A longitudinal study was carried out on newly diagnosed sputum positive cases in
continuation phase at community based urban Tuberculosis Unit. The objective of the study
was to monitor compliance of patients in continuation phase and to explore and analyze
factors for non-compliance of drug treatment of patients, who were registered at study
Tuberculosis Unit in a period of 1 year.

In the present study patients were grouped into compliance 162(79%) and non-
compliance group 43(20%). Non-compliant group patients included all those who missed
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more than 3 visits to DOTS center for drug collection. According to Sinha T et al.,” 65.61%
compliant patients whereas 33.39% patients were non-compliant in their study.

The present work revealed that the socio demographic factors (viz age, sex, work and
education) were not associated with compliance. Studies on the association of demographic
characteristics of patients with compliance to anti- tuberculosis medication give inconsistent
results. Study by Pandit T et al.,!! asserted no association of non-compliance and socio
demographic factors. Estifanos Biru T et al.,'> emphasized no relation of gender or average
family income with treatment compliance, however they found age group above 25years as
a risk factor for non-compliance.

Majority of Patients belonged to upper lower socio-economic status i.e. 137(67%) and
were equally distributed in both groups i.e. in compliance 109(67%) and non-compliance
group 28(65%). Study by Mahesh Kumar et al.,'* showed non-compliance in upper socio-
economic status. Study by Caceres Fde et al.,** showed low socio-economic status as a risk
factor for noncompliance of treatment. However, Study by Pandit T et al.,** found no relation
between socio economic status of patient and treatment compliance.

In a study by Hua Jianzhao, et al.,’> found patients were unaware of the minimum
number of visits during treatment-to-treatment center. A study by Frederick AD Kaona et al.,'®
found in their study that lack of knowledge of completing the treatment course was a risk
factor for non-compliance. However, there was no association between patient’s awareness
about number of visits to DOTS center and treatment compliance in the present study.

More than 90% patients were knowing correct duration of treatment in the study. In
previous study by John G Ayisi et al.,'” found 14 (45%) patients out of 31 who were unaware
of the duration of treatment. A study by Hua Jianzhao et al.,'® found patients unaware of the
correct treatment duration were at increased risk of non-cure outcome. Further same
investigator found that patients who reported to have interrupted treatment for less than 2
weeks, less often were cured than patients who reported never to have missed a dose.

In the present, Only 11 (5%) patients complain of drug side effect. Patients who
experienced no side effects were 194(95%). There was association between side effects and
treatment compliance. Patients who experienced side effect were 21 times likely to be non-
compliant than those not having the side effect. Number of studies have shown side effect of
drugs as a risk factor for noncompliance, Okanurak K et al.,*® Weiguo Xu et al.,** & B
Castelnuovo?.

When asked about the consequence of treatment interruption, all 162 patients in
compliance group thought disease will not cure while in non-compliance group 41(89%)
patients believed that disease will not cure. A study by Pandit N et al.,*! showed that the
compliance was significantly high among those who have good knowledge about various
aspect of disease. O’Boyle SJ et al.,?! found no difference between the study group patients
with respect to Tuberculosis knowledge.

Number of patients dissatisfied with the behaviour of DOTS provider was 14(33%) in
noncompliance and 7(4%) in compliance group. In the present study dissatisfaction of
patients about DOTS provider behaviour was associated with non-compliance. A study with
similar finding conducted in South India by K. Jaggarajamma et al.,?>found 16% patients were
dissatisfied with DOTS provider behaviour. A study from South Ethiopia by Estifanos Biru
Shargie & Bernt Lindtjorn'? also stated patient’s dissatisfaction with the care provider was
one of the independent risk factors for treatment non-compliance.
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Distance and cost of travelling to the clinic were not significant factors affecting
treatment compliance and it was interesting to note a significant proportion (93%) of patients
who did not comply with treatment were staying within 1 kilometers of the DOTS center and
did not have to pay any money to travel there. This could mean that while distance and
medicine availability may not be deterring factors for patients to come to pick up their
medicines on time, other healthcare system factors such as health worker attitudes, clinic
timing and waiting time at the clinic were influencing compliance to treatment. In the study
by WAA Tissera® showed in spite of residing with 10km from treatment center 3/4t" patients
defaulted the treatment.

Majority of patients i.e. 191(93%) came to DOTS center for drug collection walking
while rest i.e. 14(7%) patients preferred motor vehicle for drug collection. A study by WAA
Tissera® found 78% patients in their study used public transport for drug collection from
treatment center. this was not the case with the present study, no patients used public
transport for visiting DOTS center for drug collection. There was association between mode
of travel to DOTS center and treatment compliance.

Only one (0.6%) patient in the compliance group and 10 (23%) patients in non-
compliance group had to lose their wages for drug collection. There was no relation between
loss of wages and treatment compliance. Study by O’Boyle SJ et al.,?* found that working was
significantly associated with noncompliance. Patients could not leave working for drug
collection from DOTS center.

In spite of encouragement & reminding from family member 38(88%) patients were
in non-compliance group. In compliance group 141(87%) patients were encouraged and
reminded by family member about drug intake. In study made by Seetha M.A et al.,? showed
that motivation of patients together with their family members repeatedly resulted in better
drug collection. A study by Niruparani Charles?* had also shown that there was 10% increase
in compliance rate among patients motivated initially only and by 20% among those
motivated repeatedly, compared to patients who were not subjected to motivation.
However, in the present, there was no relation between repeated encouragement and
motivation throughout duration of treatment by family member and treatment compliance
of patients.

In the present study more than 90% patients were believed in DOTS treatment. Study
by Pandit N et al.,** emphasized compliers had belief in treatment. Rezaei et al.,>> 72" having
perception of fair health status was 2.26 times more to have excellent compliance (95% Cl:
1.45-3.53, p < .001) Lertmaharit S, et al.,?® found treatment compliers had believed that
completing treatment would cure them of TB.

Limitation of the study were, study population was restricted to just one tuberculosis
unit, limited to urban area only. An in-depth qualitative study is required to further study
factors for non-compliance

CONCLUSION

43(21%) patients were in non-compliance group. This noncompliance group had to be
given extra attention for Imonth beside their continuation phase period. This group of non-
compliant patients therefore impose more time, money and human resources, an extra
burden on health services & health care personnel for their treatment compared to usual
time taken by compliance group patient.
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There is need to emphasis more on educating the patients about the expected side
effects of drugs at the beginning of treatment as it was noticed that awareness of drug side
effects was low among patients in both the groups. Further it was also seen that patients
having drug side effects were more likely to be non-compliant. Hence it is recommended to
make patients aware about probable drug side effect at the beginning of drug treatment
course and report them.

Factors related to DOT provider like patients’ satisfaction with DOT provider’s
behaviour, enquiry about health of patients & home visit by DOT provider was found to be
protective for treatment compliance in the present study. It is recommended to enhance DOT
provider interpersonal communication skill by training and retraining under RNTCP so as to
improve & understand patient problems and maintain treatment compliance.

Conflict of Interest: None to declare
Source of funding: Nil

REFERENCES

1. Fauci, Braunwald, Kasper, Hauser, Longo, Jameson, Loscalzo. Harrison’s Principle of
Internal Medicine. 16th ed. USA :McGraw-Hill
Companies;2005,Ch.150.Tuberculosis;p.953

2. World Health Organization Regional Office for South East Asia. Tuberculosis in the
South East Asia Region 2012.New Delhi:WHO;2012:p.1-4

3. K.Park.Park’s textbook of Preventive & Social Medicine. 20th ed. Jabalpur, (MP), India
:M/s Banarsidas Bhanot Publishers;2010:p.160-67

4, Govt.of India, Central TB Division, Directorate General of Health Services, Ministry of

Health & Family Welfare. New Delhi, India:TB India 2011.Revised National
Tuberculosis Control Program, Annual Status Report;2011:p.7

5. Agrawal S.P, Chauhan L.S. Tuberculosis Control in India. New Delhi, India:Directorate
General of Health Services, Ministry of Health & Family Welfare; 2005: p.18,19
6. Govt.of India, Central TB Division, Directorate General of Health Services, Ministry of

Health & Family Welfare. TB India 2012, Revised National TB Control Programme:
Annual Status Report. New Delhi, India;2012:p.2-8

7. Sinha T, Tiwari S. DOTS Compliance by Tuberculosis Patients in District Raipur
(Chhattisgarh). Online J Health Allied Scs.2010; 9(3):1,2

8. Tissera WAA.Non-compliance with anti-tuberculosis treatment at Colombo chest
clinic. NTI Bulletin. 2003; 39 / 1&2:5-9.

9. Sumartojo E. When tuberculosis treatment fails: a social behavior account of patient
adherence. Am Rev Respir Dis. 1993; 147:1311- 20

10. Estifanos Biru, Shargie & Bent Lindtjorn. Determinants of treatment adherence among

smear positive pulmonary TB in South Ethiopia.PLoS Medicine.2007 Feb;4(2).e37

11. Pandit, N and Chaudhary, SK. A study of treatment compliance in directly observed
therapy for tuberculosis. India Journal of Community Medicine . 2006;31(4):p.241-
243.

12. Estifanos Biru, Shargie & Bent Lindtjorn. Determinants of treatment adherence among
smear positive pulmonary TB in South Ethiopia.PLoS Medicine.2007 Feb;4(2).e37

20

elSSN: 1303-5150 @ www.heuroquanotology.com


http://www.neuroquanotology.com/

Neuroquantology | March 2025 | Volume 23 | Issue 03 | Page 10-21| Doi: 10.48047/nq.2025.23.3.NQ25002
Virendra Ramchandra Jadhav, STUDY OF FACTORS RESPONSIBLE FOR NON-COMPLIANCE OF ANTI-TUBERCULOSIS TREATMENT IN
CONTINUATION PHASE IN URBAN AREA

13. Mahesh Kumar, Singh J.V, Srivastava A.K, Verma S.K. Factors affecting the non-
compliance in directly observed short course chemotherapy in Lucknow district.
Indian J. Comm Med.2002 Jul-Sept;27(3):114-117

14. Caceres Fde M, Orozco LC. Incidence of and factors for non-compliance to anti
tuberculosis treatment. Biomedica.2007 Dec;27(4):498-504

15. Jianzhao H, vanden Hof S, Lin X, Yubang Q, Jinglong H, vander Werf MJ. Risk factor for
non cure among new sputum smear positive tuberculosis patients treated in
tuberculosis dispensaries in Yunnan, China. BMC Health Serv.Res 2011 May 11;11:97

16. Frederick AD Kaona, Mary Tuba, Setersiziya & Lenganji Sikaona. An assessment of
factors contributing to treatment adherence & knowledge of tuberculosis
transmission among patients on tuberculosis treatment. Bio Med Central.2004;4:68

17. Ayisi J.G, van’t Hoog A.H, Agaya JA, Mchembere W, Nyamthimba P.O, Muhenje O,
Marston B.J. Care seeking & attitude towards treatment compliance by newly enrolled
tuberculosis patients in the district treatment programme in rural western Kenya: a
qualitative study. Bio.Med.Central Pub Health.2011 Jun 29;11:515

18. Okanurak K, Kitayaporn D and Akarasewi, P.Factors contributing to treatment success
among tuberculosis patients: a prospective cohort study in Bangkok. Int J Tuberc &
Lung Diseases 2008;12(10):1160

19. Weiguo Xu, Wei Lu, Yang Zhou, Limei Zhu, Hongbing Shen & Jianming Wang.
Adherence to anti-tuberculosis treatment among pulmonary tuberculosis patients: a
gualitative & quantitative study.BMC Health Serv Res.2009;9:169

20. Castelnuovo B. A review of compliance to anti- tuberculosis treatment & risk factor
for defaulting treatment in Sub Saharan Africa. Afr.Health Sci.2010
December;10(4):320-324

21. O’Boyle S.J, Power J.J, Ibrahim M.Y, Watson J.P. Factors affecting patient compliance
with anti tuberculosis chemotherapy using the directly observed treatment, short
course strategy (DOTS). Int.J.Tuberc Lung Dis 2002 Apr;6(4):307-312

22. Jaggarajamma K,Sudha G,Chandrasekaran V,Nirupa C,Thomas A, Santha T, Muniyandi
M & Narayanan P.R. Reasons for non compliance among patients treated under
revised national tuberculosis control programme, Tiruvallur District, South India. India
J.Tuberculosis 2007;54:130-135

23. Seetha M A, Srikantaramu N, Aneja K S, Singh Hardan. Influence of motivation of
patients & their family member on the drug collection of patients. Ind.J).Tub
1981;28(4):182-190

24, Charles N. Influence of initial & repeated motivation on case holding in north Arcot
district. Ind.J.Tub1991;38:69-71

25. Rezaei M.B, Feizi M. Factors responsible for compliance of medical treatment among
compliant & non compliant tuberculosis patients in Urmia, Iran.RMJ2008;33(12):131-
133

26. Lertmaharit S, Kamol-Ratankul P, Sawert H, Jittimanee S, Wangmanee S. Factors

associated with compliance among tuberculosis patients in Thailand.
J.Med.Assoc.Thai.2005 Sep;88 Suppl 4:5149-56

21

elSSN: 1303-5150 @ www.heuroquanotology.com


http://www.neuroquanotology.com/

