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ABSTRACT

Objectives: Tobjective of this study is to assess the knowledge and to monitor medication adherence among tuberculosis (TB) patients.

Methods: During the 6 months prospective interventional study, a data collection form was designed. The knowledge and adherence levels were 
assessed using quantified questionnaires. Patients were counseled using patient information leaflets and reassessed during follow-up.

Results: Results were analyzed using one-way ANOVA and Pearson’s correlation.

Key findings: Among the 65 patients who completed 3 reviews during 6-month follow-up study, there was a statistically significant improvement 
in medication adherence score from baseline in correspondence with the increase in knowledge baseline to first follow-up revealed a mean 
increase in medication adherence level of 2.723±1.625 (p<0.05) in correspondence with a mean increase in knowledge level 24.8±5.04 (p<0.05) 
which is statistically significant. First follow-up to second follow-up showed a mean increase in medication adherence of 1.400±1.072 (p<0.05) in 
correspondence with a mean increase in knowledge level 28.32±4.4 (p<0.05) which is statistically significant. Second to third follow-up showed a 
mean increase in medication adherence of 0.123±0.450 (p<0.05) in correspondence with a mean increase in knowledge level 34.18±2.74 (p<0.05) 
which is statistically significant.

Conclusion: The efforts to improve awareness on TB patients such as providing patient counseling and education could enhance adherence to 
therapies and thus could improve outcomes and quality of life.
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INTRODUCTION

Tuberculosis (TB) is a highly contagious disease. It remains as a 
major cause of morbidity and mortality in these countries despite 
considerable declined prevalence in developed countries [1].

There are factors such as low socioeconomic status, substance abuse, 
and low education levels that will cause non-adherence from the start 
of treatment [2]. There are factors that are responsible for lack of 
knowledge, non-compliance with control program, inadequate diagnosis, 
and treatment. All the factors are rising due to population explosion, rise 
in a number of multidrug resistance, poor socioeconomic conditions, 
and lack of knowledge or education about TB and its treatment [3]. Still, 
compliance to treatment is a social stigma due to lack of knowledge of 
disease its treatment regimen [4]. Non-compliance to the administered 
medicines or multidrug anti-TB treatment regimen is common and 
important factor for failure of the initial therapy and relapse [5].

In the view of the above background, the study was conducted with 
the objective of assessing the social factors affecting the compliance to 
therapy and improving the patient adherence pattern by implementing 
pharmacist intervention in those areas of non-compliance.

METHODS

Study setting
The study is conducted at the inpatient department of respiratory 
medicine and general medicine. Patient diagnosed to have TB at PSG 
hospitals, which is 900 bed tertiary care hospital.

Study design
It was a prospective interventional study.

Study period
It was a prospective type of study initiated from April 2016 to 
September 2016.

Study criteria
The enrollment of patient was done as per the inclusion and exclusion 
criteria stated in the study protocol as follows:

The inclusion criteria are patients diagnosed and undergoing TB 
treatment, patients willing to participate in the study, and patients’ age 
above 18 years of all the gender.

The exclusion criteria are patients with extrapulmonary TB, 
incomplete medical records, psychiatric illness, and pregnant and 
lactating women.

Source of data
Patient data collection form, hospital and medical records, and 
laboratory reports of TB patients are the sources of data.

Ethical clearance
The study was approved by PSG Institute of Medical Science and 
Research Institutional Ethics Committee and issued ethical clearance 
certificate with reference number 16/083 on 1st April 2017.

Informed consent
Informed consent was obtained before enrollment of patients for the 
study.

Study materials
The following study materials were used for the study:
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•	 Patient data collection form
•	 Knowledge assessment interview
•	 Morisky adherence questionnaire
•	 Patient information leaflets(disease and drugs)
•	 Pictograms
•	 Patient informed consent.

Study procedure: After obtaining the approvals from the ethical 
committee, respiratory and general medicine department, the study 
was initiated at the respective departments by the enrollment of 
patients based on inclusion and exclusion criteria of the study.

The patients were explained about the study, and the consent form was 
given to sign in as the participant for the study. A  suitably designed 
data collection form was prepared in consultation with the physician, 
clinical pharmacist, and also referring to standard textbooks and 
journals which include information of patient demographic details such 
as age gender, occupation, place of residence, education, type of TB, and 
duration of disease.

Patient interview
Baseline data regarding the patient knowledge and adherence level 
to treatment regimen were obtained by structured interview. During 
knowledge assessment, separate scores were given to the subjects 
based on their TB knowledge, attitude toward the disease, and disease 
prevention, and they were classified as excellent, average, and poor 
and provided information regarding the disease, signs and symptoms, 
its prevention, lifestyle modification, and treatment. Based on their 
Morisky adherence score, they were counseled and interviewed to 
understand the factors responsible for non-adherence to the treatment 
regimen. Patient education provided based on the adherence level. For 
low adherent patients, more number of tools was used for counseling. 
PILS prepared in English and vernacular languages separately 
for disease and drugs were distributed to TB patients as written 
educational materials.

Reassessment of the medication adherence and the knowledge once in 
every 2 months for 6-month duration was carried up during the follow-up.

Statistical analysis
Statistical analysis was performed using SPSS 16 version.

RESULTS

Patient demographics
Age
The age distribution is as follows: 22  (24%) in the age group of 
18-35 years, 24 (25%) in the age group of 36-45 years, 18 (17%) in the 
age group of 46-55 years, and 31 (34%) in the age group of >55 years 
old. As per the results, maximum subjects (34%) were in the age group 
>55 years old followed by 36-45 years (25%).

Gender
Among the enrolled TB patients, male patients were 72  (76%) more 
compared to female 23 (24%).

Education background
Among the participants of the study, 8 (12.30%) of the patients were 
having formal education and were graduates; 5 (7.69%) had a formal 
education upto higher secondary level; 21  (32.3%) were having 

education up to junior high school level, and 31  (47.69%) were 
educated at an elementary school level.

Occupation
13  (15%) patients were employed; 25  (25%) patients were in the 
agriculture field; 13  (14%) were businessman; 14  (15%) were 
housewife; and 30 (31%) of the patients belonged to other fields.

Lifestyle habits
28 (43.07%) patients were alcoholic; 36 (55.38%) were non-alcoholic; 
37  (56.9%) were smokers; 21  (32.30%) were non-smokers; and 
7 (10.76%) were past smokers.

Place of residence
It was found that 57.89% (n=55) of patients are from the small city and 
remaining 47.36% (n=40) was from large city.

Duration of disease
Among the participants, 50 (76.9%) of the patients were having TB for 
the past 1-5 months; 10 (15.38%) of the patients were having TB for 
the past 6-10 months, and remaining 5 (7.69%) were having TB for the 
past ≥11 months.

Type of TB
Among the participants, 52 (80%) of the patients suffered from PTB; 
7  (11%) of the patients were having multidrug-resistant TB; 6  (9%) 
patients were having TB reactivation; and there was no patient with 
extensively drug-resistant TB detected.

Medication adherence
Medication adherence was classified as low adherence (3-8), medium 
adherence (0-2), and high adherence (0) based on Morisky 8 item 
questionnaire. In the baseline review, 72.3% (n=47) had low adherence; 
26.1% (n=17) had medium adherence; and 1.5% (n=1) were highly 
adhered to the treatment regimen.

Comparison of medication adherence scores
Medication adherence was assessed during baseline review, first review, 
second review, and final review. Comparing mean medication adherence 
between baseline (3.61±1.67), first review (2.72±1.62), second review 
(1.40±1.07), and final review (0.12±0.45) shows statistically significant 
improvement (p<0.05) in medication adherence (Table 1 and Fig 1).

Mean categorization of adherence barriers
The 3 topics of health education were asked to all TB patients, about 
knowledge toward disease and drugs (25), psychological aspects of the 
disease (9), and personal factors (7) and compared baseline mean of 
each category to the first, second, and final review. Each comparison 
showed a subsequent increase in the mean levels (Table 2 and Fig. 2).

Table 2: Categorization of adherence barriers and mean values

Barriers Baseline 1st review 2nd review Final review
Knowledge 11.22±3.20 13.38±2.83 15.29±2.50 19.29±1.37
Psychological 5.63±1.58 6.71±1.221 7.40±0.997 8.26±0.776
Personal 4.20±1.121 4.71±0.996 5.63±0.911 6.63±O.601

Table 1: Comparison of mean adherence scores

Medication adherence Mean±SD p value
Medication adherence baseline 3.615±1.674 p<0.05
Medication adherence 1st review 2.723±1.625 p<0.05
Medication adherence 2nd review 1.400±1.072 p<0.05
Medication adherence final review 0.123±0.450 p<0.05
SD: Standard deviation
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Fig. 2: Comparison of mean adherence barriers

Table 5: Self‑reported reason to stop the medications

Reasons Number of patients n=95 (%)
Lack of information about disease 35 (36.8)
Fear of side effects 25 (26.3)
High cost of medications and diagnosis 30 (31.5)
Lack of assess to hospital/drug store 38 (40)
Fear of being dependent on treatment 20 (21)
Stopping medicines once the symptoms are over 60 (63.1)
Believed medications were not effective to take the dose 15 (15.7)
Lack of family support 23 (24.2)
Long duration of treatment 47 (49.4)
Absorbed in daily work and forget to takecupation related 50 (52.6)
Forgetfulness 49 (51.7)

Fig. 1: Comparison of mean adherence scores

Table 3: Comparison of mean knowledge assessment

Knowledge assessment Mean p value
Knowledge assessment baseline 21±3.90 0.05
Knowledge assessment 1st review 24.74±3.36 0.05
Knowledge assessment 2nd review 28.34±3.00 0.05
Knowledge assessment 3rd review 31.72±3.049 0.05

Table 4: Correlation analysis of socio‑epidemiological factors

Factor Correlation coefficient p value
Age 0.020 0.05
Gender 0.141 0.05
Education 0.000 0.01
Occupation 0.784 0.05
Place of residence 0.623 0.05

Mean knowledge assessment
Knowledge was assessed during baseline review, first review, second 
review, and final review. Comparing mean knowledge between 
baseline (21), first review (24.74), second review (28.34), and final 
review (31.72) shows statistically significant improvement (p<0.05) in 
knowledge (Table 3 and Fig. 3).

Correlation analysis
The statistical analysis used for the purpose was Pearson’s correlation, 
p<0.01 for finding association between two groups. In this study, we 
analyzed the correlation between medication adherence and various 
socio-epidemiological factors such as gender, age, education, place of 
residence, and occupation (Table 4).

The value of significance (2 sided) for correlation should be <0.01 
(i.e., p<0.01) so that there is a significant association between two groups.

DISCUSSION

A prospective interventional study was carried out for 6 months in a 
tertiary care hospital to evaluate two main objectives, i.e.,  to improve 
the medication adherence, patient knowledge using a standard 
questionnaire and patient information leaflet. Through literature 
survey, we found that the major determinants for the improvement 
of medication adherence and knowledge are providing continuous 
education and patient counselling.

The majority of the patient population was under the age group of above 
55 years. Among the 95 patients, 76% were males and remaining 24% 
were females. Kgupta et al., in a socio- epidemiological cross-sectional 
survey in Jammu and Kashmir (2002), said that among the various 
socio-epidemiological variables age and sex being the non-modifiable. 
In this study, a majority of the cases were in the male population 
(16 cases), and 10 of 25 were in the age group of 15-45 years [6]. In a 
study conducted by NTI it was found out that the prevalence of the TB is 
more in the young and the middle age group [7].

In this study, there is an association between age and medication 
adherence as the age increases, medication adherence or compliance 
decreases. Association between gender and medication adherence 
is statistically insignificant. These findings are inconsistent with the 
study conducted by N panditetal. The sociodemographic factors (age 
and sex) were not associated significantly with adherence [5,8]. Gad 
et al. conducted a study in Alexandria in 1997 also conveyed the same 
fact [9]. Our study reveals low educational levels as one of the major 
reasons for the low adherence of patients. The study revealed that the 
compliance of DOT was significantly high among those who have good 
knowledge about the various aspect of disease; similar dissociations 
have been documented by other author in their study [2,5,9-14].

In our study, a significant association was found between educational 
level and adherence. These findings are consistent with the study 
conducted by Choi et al., low educational levels were associated with 
poor adherence [9].

Among the social variables, studied type of residence found to be 
statistically insignificant in relation to patient’s compliance. In contrast 
to this, Gupta et al. told that overcrowding was found to be statistically 
significant in relation to the outcome of TB [6].  A study conducted by 
Drucker et  al. at New  York in 1993 confirmed that the association of 
overcrowding with poor adherence of TB [15].
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The main risk factors for non-compliance were studied and they were 
forgetfulness, high cost of treatment, long duration, lack of access to 
medical store, fear of side effects, confusion over the schedule, lack of 
information about how to take the drug absorbed in work and forgot to 
take the medicine, lack of family support, and fear of being dependent 
on treatment (Table 5). A similar observation has been documented by 
other authors in their study [5,11,16].

The problems were identified based on the self-reported reasons to 
stop medications that lead to non-adherence of TB patients. According 
to our study, most of the patients believed that the symptoms were 
over and they stopped taking medicine (63.1%) followed by people 
who compliant or had problem of taking medicines when going for 
daily work (52.6%). The least reported self-medication problem was, 
avoiding the dose believing that medication was not effective and 
decided not to take the dose (15.7%). Bhardwaj et al. said that according 
to their study forgetfulness (58.97%) was the self-reported medication 
problem and least reported was high cost of medications (30.77%) and 
lack of information to take drug (30.77%) [16].

CONCLUSION

Lack of knowledge regarding the disease is the most important factor 
that leads to non-compliance. Non-compliance requires more prolong 
and expensive treatment that is less likely to be successful than the 
drug-susceptible TB.

The impact of structured education showed significant improvement 
on knowledge about disease and medication adherence in TB 
patients. This will improve the awareness of patients on TB. The non-
compliance associated factor identified was patient’s poor knowledge 
regarding disease condition and therapy. Education provided by clinical 
pharmacists resulted in a considerable increase in the medication 
adherence and knowledge at the end of the study (Table 6 and Fig. 4). 
Thus, our study concludes that efforts to improve awareness on TB 
patients such as providing patient counseling and continuous education 
could enhance adherence to therapies and thus could improve clinical 
outcomes and quality of life of TB patient.
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Fig. 4: Knowledge-adherences correlation

Fig. 3: Comparison of knowledge assessment

Table 6: Correlations between knowledge and medication 
adherence

Review Correlation coefficient p value
Baseline −0.147 0.05
First review −0.210 0.05
Second review −0.419 0.05
Final review −0.484 0.05


