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ABSTRACT

Background: The main objective of the current study was to assess the level of medication adherence, quality of life,
risk factors for better treatment outcomes and to improve patient quality of life by giving TB education.

Methods: A prospective observational study was conducted on 278 patients (139 tubercular patients and 139 health
volunteers). A data collection form of various socio-demographic factors, lifestyle factors, and co-morbid conditions
for tuberculosis were collected. The quality of life (QOL) was assessed by interviewing the subjects using WHO- QOL
BREF questionnaire. Morisky - 8 item medication Adherence Questionnaire was used for assessing adherence.

Results: In a total of 139 TB patients, high adherence (60.06%), medium adherence (20.86%) and low adherence
(10.07%) are reported. WHOQOL-BREF mean domain scores were physical health (54.10£12.33), psychological
health (51.73+16.24), social health (62.04+15.35) and environmental health (57.14+16.90) respectively. In present
study male (67.63%) are higher than females (32.37%). Risk factors observed in study were statistically significant
and discussed in present study.

Conclusions: This study showed that the MMAS-8 had good reliability and validity for measuring adherence levels
in rural TB patients. There was a high level of adherence to anti-TB treatment was seen in study area. WHO-QOL
BREF questionnaire had good reliability and validity for measuring quality of life and Improved quality of life
observed in patients with high adherence to anti tubercular drugs. Risk factors such as age, education, locality, food
habits, income, smoking and alcoholism are independently associated with Tuberculosis.
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INTRODUCTION

Tuberculosis (TB) is one of the top 10 causes of death worldwide.
Globally in 2016 there were an estimated 10.4 million incident
cases of TB (range, 8.8 million to 12.2 million), equivalent to 140
cases per 1,00,000 population. Over 95% of TB deaths occur in
low- and middle-income countries. Seven countries account for
64% of the total, with India leading the count, India accounts
for about a quarter of the global TB burden. The World Health
Organization (WHO) TB statistics for India for 2016 gives an es-
timated incidence figure of 2.79 million cases of TB for India. In

that incidence of TB 87,000.1,2

TB is an airborne bacterial infection caused by Mycobacterium
tuberculosis, which affects any part of the body and most com-
monly the lungs. Mycobacterium tuberculosis is exposed to the
air as droplet nuclei from coughing, sneezing, shouting or singing

of individuals with pulmonary or laryngeal TB.3 The two types
of clinical manifestation of tuberculosis (TB) are pulmonary TB
(PTB) and extra pulmonary TB (EPTB). EPTB refers to TB in-
volving organs other than the lungs (e.g., pleura, lymph nodes,
abdomen, genitourinary tract, skin, joints and bones, or menin-

ges).4

TB treatment “adherence” was defined as the degree of compli-
ance in taking the drug doses specified in each phase of treat-
ment.5 Those patients who took the recommended doses were
considered adherents. Tuberculosis treatment involves a 6-9
month medication regimen with combinations of drugs, which
may cause side effects and non-adherence. Poor adherence to TB
medication can be particularly problematic because it can result
in prolonged treatment, higher costs, an increase in new cases,
and the development of multidrug resistance.6

The WHO defines “Quality of Life” as individual’s perception of
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their position in life in the context of the culture and value sys-
tems in which they live and in relation to their goals, expectations,
standards and concerns. It is a broad ranging concept affected in
a complex way by the person’s physical health, psychological state,
level of independence, social relationships, personal beliefs and
their relationship to salient features of their environment.7 The
effect on patient quality of life (QOL) is rarely quantified. Specifi-
cally, the effect of TB on a patient’s global QOL (physical, mental,
or social impairment) has not been studied adequately, particu-
larly in developed countries. Evaluation of the TB disease effect
on a patient’s QOL requires selecting a proper QOL measure to
assess TB patients.8 The main objective of the current study was
to assess the level of medication adherence, quality of life, risk fac-
tors for better treatment outcomes and to improve patient quality
of life by giving TB education.

METHODS

For this purpose, a prospective observational study was carried
out at outpatients and inpatinents department of Dr. Pinna-
maneni Siddhartha Institute of Medical Sciences and Research
Foundation, Gannavaram, Andhra Pradesh, South India from
01-11-2017 to 30-04-2018. The study was initiated after approval
by the Institutes Ethical Review Committee, KVSR Siddhartha
College of Pharmaceutical Sciences (SCOPS), Vijayawada, India.
KVSR SCOPS was recognized by All India Council of Techni-
cal Education (AICTE) and Pharmacy Council of India (PCI),
New Delhi, Govt. of India. The protocol approval number was
KVSRSCOPS/IEC/ PG/238/2011.

Selection of participants

Patients of either sex diagnosed with Tuberculosis of any dura-
tion and some subjects (without tuberculosis) were included in
the study. The total patients (n=278) were divided into control
(n=139) and tubercular group (n=139) were enrolled in the study.

Inclusion criteria

Patients have been on anti-TB medications for at least four weeks
with age group of 18-70 years and are willing to participate in
the study. People without any medications or disease or disorder
(control).

Exclusion criteria

Patients with age less than 18 years, pregnant women and patients
who are not willing to participate in the study.

Data collection

The information regarding demographics (age, sex), socioeconom-
ic and lifestyle characteristics (smoking, alcohol consumption)
were collected by interviewing the participant.

Statistical analysis

In the descriptive statistical analysis, categorical variables were
expressed as numbers and percentages. For categorical variables,
the tests of significance analysis we applied chi-square test. For all
analysis, P<0.05 was regarded as statistically significant. Odds ra-
tio with 95% confidence intervals was calculated using univariate
regression analysis. Data was analyzed using statistical tool graph
pad prism software (version 5.0).

RESULTS

A total of 278 patients were involved in the study 139 patients
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were with tuberculosis and 139 patients were healthy volunteers.
Socio-demographic, food, life style characteristics and disease re-
lated variables in tuberculosis patients were presented in Tables
1, 2, 3 and 5. Adherence in tuberculosis patients was assessed
using MMAS-8 questionnaire. A total 139 cases high adherence
(60.06%), medium adherence and (20.86%) and low adherence
(10.07%) was reported . Gender and adherence was not statisti-
cally significant. In comparison between Adherence and Gender
in tuberculosis patients, males showed more adherences (90.4%)
than females (88.89%). The mean and standard deviation were
compared. In present study, the patients using category I (71.22%)
of DOTS regimen showed more adherence than category II
(17.26%) shown in .

Quality of life in cases (n=139) and controls (n=139) was as-
sessed using WHOQOL- BREF questionnaire. In present study,
the mean WHOQOL-BREF physical domain, psychological
domain, social domain and environmental domain score were
54.10+12.33, 51.73+16.24, 62.04£15.35, and 57.14+16.90 respec-
tively. Scores indicating positive functional outcome. When com-
paring quality of life level between the two groups, the groups of
healthy volunteers had higher scores than the group of patients
with tuberculosis in the four domains of the questionnaire . The
incidence of tuberculosis was higher in males (67.63%) compared
to females (32.37%) among them, age group of 46-59 (26.62%,
p=0.0332) and >60 (14.39%, p<0.0001), and body weight 50-70
(40.29%, p<0.0001) and >70(10.17%, p<0.0001). Most of them
are married (85.61, p<0.0001), uneducated (58.99%, p<0.0001)
and living in rural area (73.38%, p< 0.0001). Incidence of tuber-
culosis was more in daily wage worker (33.81%. p<0.0001), had
mixed food habits (96.40%, p=0.0046). People with no physical
activities (89.93%), past smokers (26.62%, p<0.0001) and past al-
coholics had more incidence (33.81%, p<0.0001).

Variables

Gender

Female 45 (32.37)
Male 94 (67.63)
Age (years)

1831 33(23.74)
3245 49 (35.25)
46-59 37 (26.62)
60 20 (14.39)
Body weight (kg)

<50 68 (48.92)
50-70 56 (40.29)
>70 15 (10.17)
Education

Educated 57 (41.01)
Uneducated 82 (58.99)
Marital status

Unmarried 20 (14.39)
Married 119 (85.61)
Locality
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Urban 37 (26.62) Hypertension 25 (17.99)
Rural 102 (73.38) HIV 11 (7.91)
Occupation Liver disorders 6 (4.32)
Unemployed 36 (25.90) Other pulmonary disorders 13 (9.35)
Daily wage worker 47 (33.81) Table 1: Socio-demographic, food and lifestyle characteristics of
Government employee 3(2.16) patients with tuberculosis (n=139).
Private employee 26 (18.71) Univariate regression analysis was performed to determine the
odds ratios for the modifiable and non-modifiable risk factors for
House wife 21(19.42) tuberculosis . The present study shows more risk in age groups
Monthly income of 46- 59(OR, 2.088; 95% CI, 1.089-4.004, p=0.0332) and >60
No income 65 (46.76) (OR, 10.91; 95% ClI, 3.007-39.58, p<0.0001), people with un
’ education (OR, 10.32; 95% CI, 5.611-19.00, p<0.0001), living in
Below 7000 24 (17.27) rural areas (OR, 5.573; 95% CI, 3.326-9.339, p<0.0001), mostly
7000-14000 36 (25.90) Daily wage worker (OR, 5.353; 95% CI, 2.366-12.11, p<0.0001),
people having monthly income Below 7000 (OR, 3.534; 95%
Above 14000 14 (10.07) CI, 1.424-8.768, p=0.0050), and 7000-14000 (OR, 3.373; 95%
Food habits CI, 1.583-7.190, P=0.0011), people with mixed food habits (OR,
' 4.243;95% CI, 1.537-11.72, p=0.0046), past smokers (OR, 18.86;
Vegetarian 5 (3.60) 95% CI, 5.63563.14, p<0.0001), and daily smokers (OR, 4.5%
Mixed 134 (96.40) 95% CI, 1.750-12.03, p=0.0010) daily alcoholics (OR, 2.646;
Physical activity 95% ClI, 1.214-5.766, p=0.0173) and past alcoholics (OR, 15.71;
95% CI, 5.975-41.31, p<0.0001) based on the results our present
No 125 (89.93) study revealed more risk for above group of people.
Yes 10(7.19) DISCUSSION
Occasional 4+2.88) The present study’s results suggested that subjects who are aged
Habit of smoking (>46 vyears), uneducated, living in rural areas, nature of work
No 85 (61.15) (daily waged worker), food habits (mixed diet), past smokers and
past alcoholics are the major risk factors for the development of
Yes 18 (12.95) tuberculosis. The incidence of tuberculosis was higher in males
Past smoker 37 (26.62) (67.63%) compared to females (32.37%) and was statistically
not significant (p=0.171).The present study results revealed that
there is no significance difference and risk between gender and
Habit of drinking alcohol tuberculosis. In our present study among the age groups of 18-31
No 73 (52.52) (23.74%), 3245 (35.25%), 46-59(26.62%) and >60 (14.39%),the
age group of >60 are highly at risk (OR, 10.91; CI, 3.007- 39.58;
Yes 19 (13.67) p<0.0001) when compared to age group of 46-59 (OR, 2.088;
Past alcoholic 47 (33.81) CI, 1.089-4.004; p<0.0332) and there is a significant association
Habit of takine tunk food between age and tuberculosis. Study conducted by Mohrana et
abit of taking junk foods al showed that 91.4% cases belonged to economically productive
No 42 (30.22) age group 15-59 years.9 Therefore, further studies are needed to
Daily 23 (16.55) evaluate the exact impact of education on risk for tuberculosis.
Once weekly 13 (9.35) People with <50 kg (48.92%) were compared with 50-70 kg
(40.29%) and weight of >70 kg (10.17%). The study results were
Weekly twice 9(6.47) statistically significant (p<0.0001). The present study reveals that
Occasionally 52 (37.41) there was no association between body weight and tuberculo-
o i sis. The incidence of tuberculosis was higher in married people
Situation at working places (85.61%) when compared to unmarried people (14.39%) and
No stress 112 (80.58) statistically significant (p<0.0001). According to the results of
the study, there was no significant association between marital
Stress 27 19.42) status and tuberculosis. The incidence of tuberculosis was higher
Co-morbidities in people with mixed food habits (96.4%) compared to vegetar-
No co-morbidities 23 (16.55) ians (3.6%) and is statistically significant (p=0.0046). People who
take mixed diet are at risk (OR, 4.243; 95% CI, 1.537-11.72;
T1DM 3(2.15) p=0.0046) for tuberculosis when compared to vegetarians. There-
T2DM 38 (27.35) fore, further studies are needed to evaluate the exact impact of
Gastric problems 20 (14.39) education on risk for tuberculosis.

The incidence of tuberculosis was higher in people with no physi-
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cal activity (89.93%) when compared to people with daily physi-
cal activity (7.19%) and occasional physical activity (2.88%). The
results were statistically significant in those with physical activity
(p=0.0001) and occasional physical activity (p=0.0008). The re-
sults revealed that there was no significant association between
physical activity and tuberculosis. Study results revealed that
there was significant association between smoking and tubercu-
losis. People with past smokers are at high risk (OR, 18.86; 95%
CI, 5.635-63.14;m p<0.0001) when compared to daily smokers
(OR, 4.59; 95% CI, 1.750-12.03; p=0.0010).In one study (2015)
conducted nested case-control study by Smith et al among mem-
bers of Kaiser Permanente Northern California (KPNC) in a total
of 2380 cases between 1996 and 2010.10 Results Increased PTB
risk was observed among ever smokers (OR=1.35; 95% CI 1.19
to 1.53), as well as current (OR=1.26; 95% CI 1.08 to 1.48) and
past (OR=1.43; 95% CI 1.23 to 1.67) smokers, compared with

never-smokers and concluded that smoking increases risk of PTB.

People with past alcohol are at risk (OR, 15.71; 95% CI, 5.975-
41.31; p<0.0001) for tuberculosis when compared to the people
with alcoholic (OR, 2.646; 95% CI, 1.214- 5.766; p=0.0173). The
incidence of tuberculosis was higher in people who occasion-
ally take junk food (37.41%) when compared to those who take
daily (16.55%), once weekly (9.35%), weekly twice (6.47%) and
don’t take junk food (30.22%). The results revealed that there
were not statistically significant and no risk between habit of junk
food and tuberculosis. The incidence of tuberculosis was higher
in patients those without stress (80.58%) than those with stress
(19.42%) at working places. The results obtained are not statisti-
cally significant and there is no risk between stress at working
places and tuberculosis.

Our present study revealed WHOQOL-BREF mean domain
scores were physical health (54.10£12.33), psychological health
(51.73£16.24), social health (62.04+15.35) and environmental
health (57.14+16.90) respectively. Among them, physical domain
(p=0.0121) and psychological domain (p=0.0565) shown signifi-
cantly lower scores. Similar prospective study was carried out by
Chung et al in 270 patients (140 TB patients and 130 healthy
referents) using WHOQOL- BREF questionnaire among pul-
monary tuberculosis patients in Taiwan resulting Physical health
12.7£2.79 (p<0.01), environmental 12.71+2.51 (p<0.05), psycho-
logical 12.41+3.05 (p<0.01), social 13.28+2.52. Another cross
sectional studyll was conducted by Sule et al in 154 tubercu-
losis patients showed that the highest score in the QOL rating
was (12.54 3.03) in the physical health domain while the lowest
score was in the environment domain (11.10+1.82) then followed
closely by psychological domain with the score of (11.44+2.63).12
Our final scores therefore appear to be largely similar to those
found in healthy Indian adults, which indirectly suggests that
anti-tuberculosis treatment improved patient status to near- pre
morbid level in most cases.

Adherence

In present study by using MMAS-8, showed that high adherence
and medium adherence (80.92%) was more when compared to
low adherence (10.07%). In a cross- sectional survey conducted
by Xu et al in 358 TB patients used CMMAS-8 showed high and
medium adherence (65.36 %) and low adherence (34.64%) thus
concluded that more than one-third of the participants had low
medication adherence.5 Gube et al cross-sectional study design
was conducted among TB patients in Arba Minch governmental
health institutions in Ethopia.13 The overall non-adherence us-
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ing MMAS-8 was 67 (24.7%) (CI=20.0- 30.4).

CONCLUSION
This study showed that the MMAS-8 had good reliability and va-

lidity for measuring adherence levels in rural TB patients. There
was a high level of adherence to anti-TB treatment was seen in
study area. WHO-QOL BREF questionnaire had good reliability
and validity for measuring quality of life and Improved quality of
life observed in patients with high adherence to anti tubercular
drugs. Risk factors such as age, education, locality, food habits,
income, smoking and alcoholism are independently associated
with Tuberculosis.

REFERENCES

1. Al Bari MAA. Targeting endosomal acidification by chloro-
quine analogs as a promising strategy for the treatment of
emerging viral diseases. Pharmacology research & perspec-

tives.2017;5.

2. Wang M, Cao R, Zhang R, Yang X, Liu J, Xu x, et al, "Remde-
sivir and chloroquine effectively inhibit the recently emerged
novel coronavirus (2019-nCoV) in vitro," Cell research.2020;

30:269-271.

3. Gaoj, Tian Z, and Yang X, "Breakthrough: Chloroquine phos-
phate has shown apparent efficacy in treatment of COVID-19
associated pneumonia in clinical studies," Bioscience trends,

2020.

4. Jie Z,He, He H, Xi, and Z Zhi, "Expert consensus on chloro-
quine phosphate for the treatment of novel coronavirus pneu-
monia," Zhonghua.2020;43.

5. "Chloroquine et hydroxychloroquine: Point d’information a
destination des professionnels de sant¢," Réseau francais des
Centres régionaux de Pharmacovigilance 2020.

6. Gautret P, Lagier JC, Parola P, Meddeb L, Mailhe M, Doudier
B, et al., "Hydroxychloroquine and azithromycin as a treat-
ment of COVID-19: results of an open-label non-random-
ized clinical trial," International journal of antimicrobial

agents,2020.
7. CSanchez P, McLean JE, Rohrbach P, Fidock DA, Stein WD,

and Lanzer M, "Evidence for a pfert-associated chloroquine
efflux system in the human malarial parasite Plasmodium fal-

ciparum," Biochemistry.2005;44:9862-9870.
8. Ben-Zvi I, Kivity S, Langevit S, and Shoenfeld Y, "Hydroxy-

chloroquine: from malaria to autoimmunity," Clinical re-

views in allergy & immunology.2012;42:145-153.
9. Olafson KN, Nguyen TQ, Vekilov PG, and Rimer JD, "De-

constructing Quinoline Class Antimalarials to Identify
Fundamental Physicochemical Properties of Beta Hematin

Crystal Growth Inhibitors," Chemistry-A European Jour
nal.2017;23:13638-13647.

10. Kuter D, Streltsov V, Davydova N, Venter GA, Naidoo K],
and Egan TJ, "Solution structures of chloroquine-ferriheme
complexes modeled using MD simulation and investigated

by EXAFS spectroscopy,” Journal of inorganic biochemis-
try.2016;154:114-125.

11. Beigelman A, Gunsten S, Mikols CL, Vidavsky I, Cannon

CL, Brody L, et al., "Azithromycin attenuates airway inflam-



Ravindrababu D, et al. OPEN aACCESS Freely available online
mation in a noninfectious mouse model of allergic asthma," genesis of SARS-CoV-2 infection a review of immune changes
Chest.2009;136:498-506. in patients with viral pneumonia," Emerging microbes & in-

12. H.-S Kim and B.-Y Lee, "Organic light emitting diode dis- fections. 2020; 1-14.
play device with touch screen and method of fabricating the 14. Casabianca LB and De Dios AC, "13C NMR study of the self-
same," ed: Google Patents, 2016. association of chloroquine, amodiaquine, and quinine," The

13. LLin, L Lu, W Cao, and T Li, "Hypothesis for potential patho- Journal of Physical Chemistry A.2004;108:8505-8513.

J Mycobact Dis , Vol.11 Iss.3 5



	ABSTRACT

