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ABSTRACT 

Introduction: Nonadherence to medications is common in hypertensive subjects. Medication adherence pattern of urban hypertensive population 
has been widely studied. However, little is known about the medication adherence pattern hypertensive subjects residing in rural settings of India.  
Objective: This study aimed at assessing the self-reported medication adherence pattern of rural hypertensive patients and to evaluate the impact of 
pharmacist provided education on self reported adherence pattern. Methodology: Study subjects (n=150) were enrolled from three rural areas of 
Mysore district, Karnataka, India. The study subjects were block randomized to control group (n=75) and intervention group (n=75). Intervention 
group received the pharmacist education at baseline, 15th, 30th, 45th day and no medication education was provided to control group subjects. Brief 
Medication Questionnaire (BMQ), a medication adherence measurement questionnaire was administered to the all the study subjects at baseline 
and 15 days after the last education session. Results: At baseline there was no significant (P > 0.05) difference between the regimen, belief, recall, 
and access screen scores of control and intervention group patients. Access screen scores of both control (0.38 ± 0.49) and intervention (0.57 ± 
0.50) group documented lowest scores compared to other three screens of BMQ. While scores of regimen screen documented highest, both in 
control (1.95 ± 0.74) and in intervention (2.23 ± 0.65) group. There was a significant reduction in the regimen (P = 0.04), belief (P = 0.04), recall (P = 
0.01), and access (P = 0.04) screen scores of intervention group patients was observed at 60th day of follow-up. But there was no significant (P > 
0.05) change/reduction in regimen, belief, recall, and access screen scores of control group patients. Belief (P = 0.03) and recall BMQ screen scores 
(P = 0.05) of intervention and control group patients at final follow-up. But, there was no significant difference in the regimen (P = 0.09) and access 
screen scores (P = 0.06) of intervention and control group patients at final-follow-up. Conclusion: Study subjects had some belief and recall barriers 
towards their antihypertensive medications. Pharmacist provided education was found to be helpful in overcoming these barriers.  
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INTRODUCTION   

Non-adherence to long-term medications in chronic diseases is a 
worldwide problem.1 It has been estimated that 40 to 50% chronic 
disease patients are nonadherent to their prescribed treatment.2, 3 

Non-adherence to medications is a major concern in the 
management of chronic disease such as hypertension 4, 5 

Vast amount of literature is available on medication adherence 
pattern of hypertensive subjects.6- 13  Majority of these studies are 
conducted in clinical / hospital settings and emphasize mainly on 
urban subjects. Only few studies address the medication adherence 
pattern of rural hypertensive subjects. 14  

The prevalence rate of hypertension in India is estimated to be 
around 25% - 30% of urban and 10% -15% of rural adults. 15 Little is 
known about the medication adherence pattern of hypertensive 
patients residing at rural areas of India and to the best of our 
knowledge no published literature is available on role effectiveness 
of pharmacist in the patient education and improving the medication 
adherence of hypertensive subjects residing at rural settings of 
India.    

Thus our study aims at examining the self-reported medication 
adherence pattern of hypertensive subjects residing in rural areas 
and also evaluates the impact of pharmacist provided education 
sessions on self-reported medication adherence pattern. In this 
study we hypothesized that pharmacist intervention can have a 
positive impact on self-reported medication adherence pattern of 
rural hypertensive subjects.  

METHODOLOGY 

This study was conducted in three selected rural areas (rural area is 
defined as population fewer than 5,000) 16 of Mysore district, 
Karnataka, India.  This was a prospective, open label, block 
randomized study carried out for a period of nine months. The 
Institutional Human Ethical Committee of the JSS College of 
Pharmacy, Mysore, India has approved this study.  

Prior to the initiation of the actual study, a survey was conducted by 
the study pharmacist at the study sites to identify the subjects who 
are on   prescription   medications for   hypertension. Hypertensive  

 

subjects who are on prescription medications for hypertension, 
above 18 years of age and who are able to communicate in the local 
language (Kannada) were included in the study after obtaining the 
signed informed consent. Study subjects who are taking other forms 
of medications (Ayurvedic and Homeopathic) and subjects with 
hearing /cognitive impairment were excluded.     

The Study subjects were randomized into intervention and control 
group in the ratio of 1:1. As the means of two groups were to be 
compared, with alpha (significance) is set at a two-sided p-value of 
5% with the power of the study 95%, the estimated required sample 
size was minimum of 75 in each group.  

Medication adherence of the study subjects was assessed using Brief 
Medication Questionnaire (BMQ).17 Intervention patient group 
received pharmacist education regarding his/her prescribed 
medications at baseline, 15th, 30th, 45th day. While no education was 
provided to control group patients during these follow-up visits, but 
they were just provided with patient information leaflets during the 
baseline visit. The patients were interviewed and educated by the 
study pharmacist in patients in-house settings. The education time 
was limited to 20-25 minutes/ follow-up. Verbal education along 
with printed materials such as patient information leaflets (PILs) 
and a medication chart was provided to each patient of the 
intervention group.  

BMQ was administered to all the enrolled patients at baseline and 
fifteen days after the last follow-up visit (60th day). This was done to 
evaluate the impact of pharmacist provided medication education on 
medication knowledge and adherence pattern of the study patients. 

All the BMQ screens consisted of a positive and a negative screen. A 
score of > 01 indicates a positive screen denoting patient’s reported 
nonadherence. While a score of zero indicates negative screen, 
indicating patient adherence to prescribed medications. Higher the 
BMQ scores, higher the reported rate of non-adherence. 17 

Student- paired‘t’ test was performed to find-out the significant 
difference between BMQ scores of intervention and control groups 
and to find out the significant change in BMQ scores from baseline to 
final follow-up. A ‘p’ value of less than 0.05 is considered as 
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statistically significant. Statistical analysis was carried out using the 
statistical package for social sciences (SPSS, Version 10.0). 

RESULTS  

A total of 150 hypertensive patients were enrolled into the study. 
Seventy-nine female and seventy-one male hypertensive patients 
participated in the study. Majority (n = 57) of the study patients 

were in the age group of 51 - 60 years. Greater part of the study 
patients were illiterate (n = 85) and household duties were the 
occupation of majority of the study patients. Good number (n = 74) 
of our study patients had a total family income of less than rupees 
30,000/year. In our study, a higher incidence of hypertension was 
observed in the age group of 51 to 60 years. Demographic details of 
the study subjects are presented in Table 1.  

Table 1: Demographic characteristics of the study patients 

Demographic, Disease and Treatment Variables  
 

Control Group 
(n=75) n (%) 

Intervention Group 
(n=75) n (%) 

Age (In Years) 
 18-29 
 30-40 
 41-50 
 51-60 
 61-70 
 >71 

Gender 
 Male 
 Female  

 
   00% 

05 (6.7%) 
15 (20%) 
27 (36%) 
19 (25.3%) 
09 (12%) 
 
31 (41.3%)  
44 (58.7%)  

 
           00% 

03 (4%) 
13 (17.3%) 
30 (40%) 
14 (18.7%) 
15 (20%) 
 
40 (53.3%)  
35 (46.7%) 

Education level   
 Illiterate 45 (60%) 35 (46.7%) 
 Primary school 10 (13.3%) 18 (24%) 
 Secondary school 10 (13.3%) 14 (18.6%) 
 Pre-university 05 (6.7%) 05 (6.7%) 
 Graduation 05 (6.7%) 03 (4%) 

Annual family income  
  (In Indian Rupees) 

  

 < 30,000 42 (56%) 45 (60%) 
 31,000-60,000 33 (44%) 30 (40%) 
 > 61,000 00 (00%) 00(00%) 

Smoking history   
 Past smoker 07 (9.3%) 05 (6.7%) 
 Smoker 20 (26.7%) 15 (20%) 
 Non smoker 48 (64%) 55 (73.3) 

Number of medications   
 Monotherapy 50 (66.7%) 40 (53.3%) 
 Dual therapy 22 (29.3%) 30 (40%) 
 Polytherapy 03 (4%) 05 (6.7%) 

Table 2:  Mean + SD BMQ screen scores of study patients at baseline 

BMQ screens Control group Intervention group P value* 
Regimen screen 1.95 ± 0.74 2.23 ± 0.65 0.09 
Belief screen 0.98 ± 0.50 0.76 ± 0.42 0.06 
Recall screen 0.71 ± 0.46 0.65 ± 0.48 0.33 
Access screen 0.38 ± 0.49 0.57 ± 0.50 0.09 

* P value < 0.05 is considered as statistically significant. 

Table 3:  Mean + SD BMQ screen scores of study patients at final follow-up 

BMQ screens Control group 
Intervention 
group  

P value 

Regimen screen 1.61 ± 0.58 1.88 ± 0.76 0.09 
Belief screen 0.80 ± 0.51 0.53 ± 0.50 0.03*  
Recall screen 0.66 ± 0.65 0.34 ± 0.48 0.03* 
Access screen 0.57 ± 0.50 0.34 ± 0.48 0.06 

*   P value < 0.05 is considered as statistically significant. 

BMQ scores of study patients at baseline 

At baseline there was no significant (P > 0.05) difference between 
the regimen, belief, recall, and access screen scores of control and 
intervention group patients. Access screen scores of both control 
(0.38 ± 0.49) and intervention (0.57 ± 0.50) group documented 
lowest scores compared to other three screens of BMQ. While scores 
of regimen screen documented highest, both in control (1.95 ± 0.74) 
and in intervention (2.23 ± 0.65) group (Table 2). 

BMQ scores of study patients at final follow-up 

At final follow-up, there was a significant reduction in the regimen  
 

(P = 0.04), belief (P = 0.04), recall (P = 0.01), and access (P = 0.04) 
screen scores of intervention group patients was observed (Table 
21). But there was no significant (P > 0.05) change/reduction in 
regimen, belief, recall, and access screen scores of control group 
patients (Table 3).  

There was a significant difference (P < 0.05) in the belief (P = 0.03) 
and recall BMQ screen scores (P = 0.05) of intervention and control 
group patients at final follow-up. But, there was no significant 
difference in the regimen (P = 0.09) and access screen scores (P = 
0.06) of intervention and control group patients at final-follow-up 
(Table 4). 
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Table 4: Mean + SD BMQ screen scores of study patients at baseline and final follow-up 

BMQ screens Study group  Baseline Final follow-up P value 

Regimen screen 
Intervention Group (n=75) 
Control Group (n=75) 

2.23 ± 0.65 
1.95 ± 0.74 
P=0.09 

1.88 ± 0.76 
1.61 ± 0.58 
 P=0.09 

0.04* 
0.06 

Belief screen 
Intervention Group (n=75) 
Control Group (n=75) 

0.76 ± 0.42 
0.98 ± 0.50 
P=0.06 

0.53 ± 0.50 
0.80 ± 0.51 
P=0.03* 

0.04* 
0.14 

Recall screen 
Intervention Group (n=75) 
Control Group (n=75) 

0.65 ± 0.48 
0.71 ± 0.46 
P=0.33 

0.34 ± 0.48 
0.66 ± 0.65 
P=0.03* 

0.01* 
0.39 

Access screen 
Intervention Group (n=75) 
Control Group (n=75) 

0.57 ± 0.50 
0.38 ± 0.49 
 P=0.09  

0.34 ± 0.48 
0.57 ± 0.50 
P=0.06 

0.04* 
0.11 

* P value < 0.05 is considered as statistically significant 

DISCUSSION 

A total of 150 patients have been enrolled into the study. None of the 
subjects were lost to follow-up in the intervention and control 
group. This could be due to the reason that follow-up was done at 
the study subjects in-house settings.  Majority of the study subjects 
belonged to the age group of 51- 60 years with female 
predominance. Epidemiological studies have reported 
predominance of hypertension in the age group of 55-74 years, 
slightly more women having hypertension than men.18 

Self-reported medication adherence pattern of enrolled patients was 
assessed using validated questionnaire (BMQ).17 This questionnaire 
consists of four screens namely regimen, belief, recall and assess 
screen. The score range of regimen screen was 0-5, and for the other 
three screens it was 0 - 2. A score of ≥1 indicates a positive screen 
representing regimen non-adherence. 17 

At baseline there was no significant difference between the regimen, 
belief, recall, and access screen scores of control and intervention 
group patients. Access screen evaluates the difficulty in buying and 
refilling their medications. Access screen scores of both control and 
intervention group documented lowest scores compared to other 
screens. Antihypertensive medications were easily accessible to the 
study subjects at free of cost in the rural setting through primary 
health care centers. This could be the reason for lowest access 
screen scores in study patients, indicating easy/better accessibility 
to prescribed medications. However, studies from other developing 
countries have reported nonadherence due to unaffordable cost of 
antihypertensive medications.19, 20 However, in these comparative 
studies patients had to buy their medications on their own.  

Scores of regimen screen documented highest at baseline, both in 
control and intervention group indicating higher self-reported 
nonadherence to medications.  The regimen screen assesses the 
patient’s knowledge regarding their medications (name, dose, 
indications, efficacy and number of missed doses of their 
medications). Highest scores in regimen screen could be due to lack 
of knowledge of rural hypertensive patients regarding the name, 
dose, indication and efficacy of their medications and missed doses. 
Lack of knowledge and inadequate understanding of prescribed 
medication has been related to poor medication adherence.21, 22   

At final follow-up, there was a considerable drop in the regimen, 
belief, recall and access BMQ screen scores of intervention group 
patients than control group patients. This reduction in the BMQ 
screen scores indicates improvement in the self-reported adherence 
pattern of intervention group patients after pharmacist provided 
education sessions to intervention group. Although there was a 
significant (P<0.05) reduction in the BMQ regimen screen scores of 
intervention group patients at final follow-up, the regimen screen 
scores were greater than one. Score of greater than one in regimen 
screen at final follow-up indicates a positive screen representing 
self- reported nonadherence. This could be due to the lower literacy 
rate of majority of our study patients (n=85), which might have 
contributed to poor recall / comprehension of name, dose, indication 
and efficacy of their medications.13, 23 

The belief screen of BMQ consisted of two questions inquiring the 
patients (a) How well your medications work for you? (b) Whether 
they had difficulty with any of the medications or if the medications 
bothered them in any way. Considerable drop in the belief screen 
scores of intervention group patients was observed at the end of the 
study period. This indicates improved belief of the intervention 
group patients towards the effectiveness of antihypertensive 
medications after pharmacist-provided education intervention.  

Past research has shown that patients are more likely to be 
nonadherent when they have lack of belief towards the beneficial 
effects of their medications. Such belief of individuals can be related 
to theory of Health Belief Model (HBM). According to this theory, 
individuals will be more likely to adhere to medical regimen if they 
believe that the benefits (perceived benefits) of the behaviors 
considered are immense, and such behavior is both possible and 
useful.24   Hence while educating our study patients, we took care 
that patient understand the beneficial effects of their medications 
along with consequences of being nonadherent to their medications. 

When we asked our patients regarding any of their medications 
bother them. Nonetheless, no single patient mentioned that any of 
his or her medication is troublesome. Although few patients did 
experience side effects to their antihypertensive medications in the 
past, still they mentioned that medications are not bothering them. 
In contrast to our findings, studies from the past have reported 
noncompliance to antihypertensive medications due to side effects 
of the medications.25-27 

The two-item recall screen assessed the difficulty they experienced 
in remembering the exact dosage regimen of their medications. The 
drop in the recall screen scores of intervention group patients could 
be due to the frequent medication education provided by the 
pharmacist.  

A drop in the regimen, belief and recall screen scores of control 
group patients was observed at final follow-up, which was not 
statistically significant (P<0.05). But this drop in these three BMQ 
screen scores of control group patients could be due to the influence 
of written education material (patient information leaflets) provided 
to control group patients by the study pharmacist. Provision of 
patient information leaflets might have improved the 
comprehension of literate patients towards their medications 
resulting in decrease in the BMQ screen scores of control group 
patients. In addition, control group patients might have learnt the 
answers to these questions during the course of the study. 

These findings suggest that educating patients about their disease 
and its management helps improve adherence seen in the 
intervention group patients suggest that improved adherence leads 
to improved treatment out comes. This finding is supported by 
several studies, which documented the role of pharmacist in 
improving the patient medication knowledge, adherence and 
improved therapeutic outcome. 1, 5, 6 

There are a quite a few limitations with this study. Medication 
adherence was measured using self-reported behavioral measure. 
Adherence to medications is overestimated by this method. 
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Secondly, we did not use an objective method such as pill count, to 
confirm the accuracy of self-reported medication adherence. It is 
possible that improvement in the medication adherence has been 
overestimated in our study as the same pharmacist who educated 
the patients assessed the medication adherence of the intervention 
and control group, contributing some possible bias towards 
intervention group. The impact of improved medication adherence 
on blood pressure of the patient was not determined and the short 
duration of follow up of the study patients is another limitation. 

CONCLUSION  

Pharmacist provided education was found to be effective in 
improving the medication adherence pattern of rural hypertensive 
patients towards their antihypertensive medication(s). The study 
emphasizes the potential role of the pharmacist in educating rural 
patients with chronic diseases. 
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