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ABSTRACT
There is a need for specialized medication education programs for rural patients because of the limited 
health-care services and low literacy level. The objectives of the study are to evaluate the pattern of 
medication knowledge of hypertensive patients living in rural area with they are consultation in various 
South Indian district and Primary Health Care hospitals and to assess the impact of pharmacist provided 
education sessions on their medication knowledge status. A total of 1500 rural hypertensive patients were 
randomized into control and intervention group. Intervention group patients were educated regarding 
their medications, whereas control group patients did not receive any education by the study pharmacist 
during initial stage, 150th, 300th, and 450th day. Medication knowledge was assessed by administering 
medication knowledge assessment questionnaire, which was administered to control and intervention 
groups during the follow-up visits and 80 days after the last follow-up (530th day). At starting point, there 
was no statistically significant (P > 0.05) variance in the medication knowledge scores of the intervention 
and control groups. After the pharmacist provided education sessions, there was an improvement in the 
medication knowledge assessment scores of intervention group patients were observed with reference to 
recall of medication name, dose, indication, side effects, duration of treatment, usefulness, effectiveness, 
and missed medicines (P < 0.05). Demographic variables such as female gender, lower education, and 
income were the determinants of lower medication knowledge. Pharmacist-provided education sessions 
contributed in enhancing the medication knowledge of the intervention group patients. Our study findings 
warrant the necessity of educating the rural patients with chronic disease conditions to improve the 
knowledge regarding their medications.
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INTRODUCTION

Studies carried out in diverse culture and 
geographical settings have demonstrated the 
problems in ambulatory use of medication, 
including unjustified polypharmacy, wrong use, 
and non-adherence with therapy.[1,2] Problems exist 
even with medications that have well-documented 
benefits in patients.[3] Several studies conducted 
in developed countries revealed that patients have 
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poor knowledge about their medications.[4,5] This 
medication knowledge to enhance the medication 
adherence status and improved therapeutic 
outcome.[6] It is widely recognized that if medication 
adherence has to be improved patient’s perspective 
regarding their medications usage knowledge must 
be better understood.[7]

Amongst the various chronic diseases, hypertension 
is one of the most common chronic diseases identified 
in general population, leading to cardiovascular 
morbidity and mortality.[8] Hypertension is a highly 
prevalent health condition documented in people 
of India and other developing countries.[9,10] The 
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available epidemiological data suggest that, in 
the last 60 years, there has been 30 times increase 
in the prevalence rate of hypertension among the 
urban population, while a 10 times increase was 
documented among the rural population over a 
period of three and half decades.[11] The available 
epidemiological data reports that hypertension is 
prevalent in 10–15% of rural adult population and 
25–30% among people living in urban area.[12]

Several studies have been conducted to assess the 
medication knowledge in overseas hospitals and 
community pharmacy settings.[13] There is a scarce 
of published literature, regarding the medication 
usage knowledge pattern of hypertensive patients 
in an Indian rural setting.[14]

Aim and Objective

The aim and objective of the study are assessing, 
evaluate, and identifying demographic predictors of 
medication knowledge and self-reported adherence 
pattern of rural hypertensive patients toward their 
prescription medications. The study also evaluated 
the impact of pharmacist-provided education 
sessions on medication knowledge and adherence 
pattern of rural hypertensive patients.[15-17]

MATERIALS AND METHODS

It was a prospective, open-label study where enrolled 
patients were block randomized. The duration of 
the study was 30 months. The study was approved 
by the Human Ethical Committee. A Medication 
Knowledge Assessment Questionnaire (MKAQ) 
was designed in local language (Kannada) based 
on an extensive literature review and after having 
discussions with the senior clinical pharmacists and 
physicians. MKAQ was validated for its content 
accordingly. The field test version of MKAQ 
was administered to few hypertensive patients 
(n = 250) before the commencement of the actual 
study. MKAQ was reviewed based on the feedback 
obtained from the patients and content experts. The 
final version of MKAQ consisted of 22 questions.
The first five questions of MKAQ were general 
medication history-related questions, hence were 
not scored. Question numbers six to 15 of MKAQ 

were actual Medication Knowledge Assessment 
Questions and were scored [Table 1]. A negative 
answer given by patient was scored as zero, while 
a positive answer given by the patient was given a 
score of one. Question numbers 16–17 of MKAQ 
were once again general medication-related 
questions, hence were not considered for scoring.
A preliminary survey was conducted by the 
investigators (by visiting the taluku and district 
hospitals for coming to regular consultation patients) 
in the selected more than 20 various hospitals from 
the Davanagere, Ballary, Chitradurga, Haaveri, 
Shivamogga districts in District and Primary Health 
Care hospitals in Karnataka state India. This survey 
helped in identifying and recruiting the patients for 
the study. As per the standard literature, a community 
settlement lesser than 5000 is considered as rural 
area.[18-20] The hypertensive patients who were 
receiving medications for the management of their 
health condition were approached by the study 
investigators, given a letter describing the study, 
and asked if they wanted to participate. Patients 
who were willing to participate were included in the 
study. Patients of both gender, adults, and who were 
able to converse in Kannada (the regional language) 
were included in the study.[21,22]

Patients who are on any complementary and 
alternative medicines and patients having hearing 
and/cognitive disorder were considered not to 
include in the study. After the baseline assessment, 
the enrolled patients were block randomized into 

Table 1: Medication knowledge assessment questions
Question No. Medication knowledge assessment question
Q No 6:

Q No 7:

Q No 8:

Q No 9:

Q No 10:

Q No 11:

Q No 12:

Q No 13:
Q No 14:

Q No 15:

Please recall the name (s) of all the medications you 
have been taking?
Can you please mention the dose of the medications 
you have been taking?
Do you know for what reason you have been taking 
these medications?
Can you please mention the dosage schedule of your 
medications?
Can you please recall the dosage timings of your 
medications?
Are you aware of any possible side effects of your 
medications?
Do you know how long you need to take these 
medications?
How well your medications are working?
What is your opinion regarding effectiveness of your 
medications?
How many times did you miss taking your 
medications in the past 2 weeks?
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control and intervention group in the ratio of 1:1. 
The Intervention group patients received education 
at baseline, 15th, 30th, and 45th day by the study 
pharmacist at their home settings. The education 
session included provision of both disease-
related information and counseling regarding the 
appropriate use of prescribed medications. On the 
other hand, no formal education was provided to 
control group patients during the study period. 
However, a validated patient information leaflet on 
hypertension was provided to both groups. MKAQ 
was administered to the control and intervention 
groups at baseline, 150th, 300th day, and 1 week 
after the final education session (530th day).
To compare the medication knowledge of rural 
patients with urban hypertensive patients, a random 
sample of 350 hypertensive patients from urban area 
was enrolled and their medication knowledge was 
assessed using MKAQ. The data of the study were 
evaluated using Statistical Package for the Social 
Sciences 18.0. One-way “ANOVA” was performed 
to find out the changes in medication knowledge 
scores of two groups during the different follow-up 
periods. Paired “t” test was performed to compare 
the baseline medication knowledge scores of rural 
and urban hypertensive patients.
Pearson correlation test was used to find out 
relationship between medication knowledge scores 
of study patients and continuous sociodemographic, 
disease, and treatment-related variables. Chi-square 
test performed to identify the statistically significant 
difference between number of correct responses 
given by male and female rural hypertensive subjects. 
P < 0.05 is regarded as statistically significant.

RESULTS

A total of 1500 hypertensive patients were 
enrolled into the study. The difference in 
the sociodemographic and disease-related 
characteristics of both the study groups was 
statistically non-significant (P > 0.05).

Demographic Variables of the Study Patients

Majority of the enrolled patients were females 
(n = 790) [Figure 1]. The mainstream of the 

study population (n = 570) belonged to the age 
group of 51–60 years and were illiterate (n = 850) 
[Figures 2 and 3]. The good number (n = 740) of our 
study population cited their yearly family income 
as <30,000 INR/Year [Figure 4]. It is interesting to 
note that majority of patients were receiving single 
drug [Table 2].
The greater number of the urban hypertensive 
patients belonged to the age group of 41–50 years. 
Majority of the study patients (n = 130) had 
completed primary school education. Demographic 
characteristics of the urban hypertensive patients 
are presented in [Table 3].

Medication Knowledge of Study and 
Controlled Group Patients

No statistically significant (P > 0.05) difference 
in the medication knowledge scores between 
two groups was documented with reference to 
recall of name, dose, side effects, and duration 
of medications as specified in Table 4. Whereas a 
statistically significant improvement (P < 0.05) in 
the scores of intervention group patients regarding 
recall of name, dose, indication, side effects, 
duration of treatment, usefulness, effectiveness, 
and number of doses of medications missed. no 
significant (P > 0.05) increase in medication 
knowledge scores of the control group patients 
was observed [Table 4].

Figure 2: Age group of the study patients

Figure 1: Gender of the study patients
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Correlation between Continuous 
Sociodemographic, Disease, and Treatment 
Variables with Medication Knowledge Scores

Pearson correlation test was carried out to find 
out the relationship between sociodemographic, 
disease, and treatment variables with baseline 
medication knowledge scores of study patients. 
A positive association was observed between 
education status of the patient and recall of 
appropriate indication of the medication. 
A positive relationship was also observed between 
total annual family income of the patients and 
recall of name, dose, and appropriate indication 
of medications. A positive association was also 
documented between number of diseases and 
recall of name, and dose of the medications. 
A negative association was documented between 
number of disease and recall of the dosage timings 
of the medications. A positive relationship was 
observed between number of medications and 
recall of name, dose, and indication of their 
medications. However, variable such as age was 
not associated with any parameters of medication 
knowledge [Table 5].

Relationship between Gender and Medication 
Knowledge Scores

The number of correct response given by male and 
female rural hypertensive patients were compared 
using Chi-square test. The number of correct 
responses given by male hypertensive patients 
was significantly higher than (P < 0.05) female 
subjects in all the scored items of MKAQ except 
recall of side effects of their medications (P > 0.05) 
[Table 6].

Table 3: Demographic characteristics of urban 
hypertensive patients
Demographic details Age (In year) (%)
30–40
41–50
51–60
61–70
>70
Gender

Male
Female

Marital Status
Married
Widow

Educational Status
Illiterate
Primary school
Secondary school
Pre-university course
Post-graduation

Occupation
Professional
Business
Agriculture
House duties

Family Income (Indian Rupees [INR]/annum)
<30,000
31,000–60,000

20 (5.7)
120 (34.2)
80 (22.8)
70 (20
60 (17.1)

180 (51.4)
170 (48.5)

280 (80)
70 (20)

30 (8.5)
130 (37.1)
60 (17.1)
50 (14.2)
80 (22.8)

90 (25.7)
40 (11.4)
40 (11.4)
180 (51.4)

190 (58)
160 (42)

Figure 3: Education level of the study patients

Table 2: Number of medications received by intervention 
and control group patients
Variable Control group 

(n=750) n (%)
Intervention group 

(n=750) n (%)
Number of medications

Monotherapy
Dual therapy
>2 drugs

500 (66.6)
220 (29.3)

30 (4)

400 (53.4)
300 (40)
50 (6.6)

Figure 4: Total family income of the study patients
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•	 Q No 6: Please recall the name(s) of all the 
medications you have been taking?

•	 Q No 7: Can you please mention the dose of 
the medications you have been taking?

•	 Q No 8: Do you know for what reason you 
have been taking these medications?

•	 Q No 9: Can you please mention the dosage 
schedule of your medications?

•	 Q No 10: Can you please recall the dosage 
timings of your medications?

•	 Q No 11: Are you aware of any possible side 
effects of your medications?

•	 Q No 12: Do you know how long you need to 
take these medications?

•	 Q No 13: How well your medications are 
working?

•	 Q No 14: What is your opinion regarding 
effectiveness of your medications?

•	 Q No 15: How many times did you miss taking 
your medications in the past 2 weeks?

Comparison of Mean±SD Medication 
Knowledge Scores of Urban and Rural 
Hypertensive Patients

The baseline medication knowledge scores of 
rural hypertensive patients were significantly 
lesser (P < 0.05) than the urban hypertensive 

Table 5: Correlation between continuous sociodemographic, disease, and treatment with medication knowledge score
Variables Q No: 6 Q No: 7 Q No: 8 Q No: 9 Q No: 10 Q No: 11 Q No: 12 Q No: 13 Q No: 14 Q No: 15

Age
correlation Sign (2-tailed) 
Number of patients

−052
0.524
150

−052
0.524
150

0.035
0.670
150

0.054
0.514
150

0.073
0.373
150

0.00
0.00
150

−0.091
0.265
150

−0.051
0.537
150

−0.001
0.993
150

−0.013
0.875
150

Education
Correlation Sign (2-tailed)
Number of patients

0.100
0.225
150

0.100
0.225
150

0.163*
0.046
150

−0.040
0.624
150

−0.14
0.868
150

0.00
0.00
150

0.085
0.302
150

−0.061
0.459
150

0.011
0.895
150

−0.062
0.450
150

Annual family income
Correlation Sign (2-tailed)
Number of patients

0.170*
0.038
150

0.170*
0.038
150

0.181*
0.026

−0.069
0.399
150

−0.102
0.214
150

0.00
0.00
150

0.152
0.064
150

0.006
0.940
150

−0.043
0.601
150

0.066
0.422
150

No of disease
Correlation Sign (2-tailed)
Number of patients

0.172*
0.035
150 

0.172*
0.035
150 

0.116
0.157
150

−0.107
0.193
150

−0.176*
0.031
150

0.00
0.00
150

0.160
0.050
050

0.046
0.050
150

0.039
0.639
150

−0.060
0.468
150

No of medicines
Correlation Sign (2-tailed)
Number of patients

0.213**
0.009
150

0.213**
0.009
150

0.170*
0.037
150

0.014
0.865

−0.130
0.112
150

0.00
0.00
150

0.189*
0.020
150 

−0.020
0.811
150

−0.033
0.690
150

−0.005
0.947
150

**.Correlation is significant at the 0.01 level (2-tailed) *. Correlation is significant at the 0.05 level (2-tailed)

Table 4: Mean±SD medication knowledge scores of the study patients at different follow-up visits
Follow-ups Groups No. of patients Mean±SD Medication 

Knowledge scores
SE df f P-value

Baseline Control
Intervention
Total

750
750
1500

0.0080±0.27
0.0093±0.29
0.0086±0.28

0.00315
0.00338
0.00230

1
148
149

0.083 0.773

150th day Control
Intervention
Total

750
750
1500

0.0080±0.27
0.6000±0.49
0.3400±0.47

0.00315
0.00569
0.00388

1
148
149

63.806 0.000*

300th day Control
Intervention
Total

750
750
1500

0.0080±0.27
0.8667±0.34
0.4773±0.50

0.00315
0.00395
0.00409

1
148
149

242.100 0.000*

530th day Control
Intervention
Total 

750
750
1500

0.0080±0.27
1.0000±0.00
0.5400±0.50

0.00315
0.00000
0.00408

1
148
149

851.000 0.000*

*P<0.05 is considered as statistically significant.
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patients regarding recall of name(s), dose, 
indication, timings, belief towards usefulness, 
effectiveness, and number of doses of medications 
missed [Table 7]. However, no statistically 
significant (P > 0.05) difference in the self-
reported medication knowledge scores of rural 
and urban hypertetensive patients was observed 
in reference to recall of possible side-effects of 
their medications. Medication knowledge scores 
of rural hypertensive patients were significantly 
(P < 0.05) better than urban hypertensive patients 
with respect to recall of dosage schedule and 
duration of treatment [Table 7].
•	 Q No 6: Please recall the name(s) of all the 

medications you have been taking?
•	 Q No 7: Can you please mention the dose of 

the medications you have been taking?
•	 Q No 8: Do you know for what reason you 

have been taking these medications?
•	 Q No 9: Can you please mention the dosage 

schedule of your medications?
•	 Q No 10: Can you please recall the dosage 

timings of your medications?

•	 Q No 11: Are you aware of any possible side 
effects of your medications?

•	 Q No 12: Do you know how long you need to 
take these medications?

•	 Q No 13: How well your medications are 
working?

•	 Q No 14: What is your opinion regarding 
effectiveness of your medications?

Table 7: Comparison of Mean±SD medication knowledge 
scores of urban and rural hypertensive patients
Questions Groups Mean±SD 

Medication 
knowledge score

P-value

Question no: 6 Rural patients 
(n=1500)

0.08±0.28 0.000*

Urban patients 
(n=350)

0.40±0.48

Question no: 7 Rural patients 
(n=1500)

0.08±0.28 0.009*

Urban patients 
(n=350)

0.31±0.46

Question no: 8 Rural patients 
(n=1500)

0.08±0.28 0.000*

Urban patients 
(n=350)

0.37±0.48

Question no: 9 Rural patients 
(n=1500)

0.94±1.00 0.002*

Urban patients 
(n=350)

0.23±0.00

Question no: 10 Rural patients 
(n=1500)

0.00±0.00 0.013*

Urban patients 
(n=350)

1.00±0.00

Question no: 11 Rural patients 
(n=1500)

0.00±0.00 P>0.05

Urban patients 
(n=350)

0.00±0.00

Question no: 12 Rural patients 
(n=1500)

0.06±0.00 P>0.05

Urban patients 
(n=350)

0.00±0.00

Question no: 13 Rural patients 
(n=1500)

0.80±0.00 0.008*

Urban patients 
(n=350)

1.00±0.00

Question no: 14 Rural patients 
(n=1500)

0.81±0.00 0.008*

Urban patients 
(n=350)

1.00±0.00

Question no: 15 Rural patients 
(n=1500)

0.20±0.00 0.783

Urban patients 
(n=350)

0.27±0.00

*P<0.05 is considered astatically significant

Table 6: Comparison of number of correct responses 
given by male and female rural hypertensive patients
MKAQ 
questions

Gender Number of correct 
responses

P-value

Question no: 6 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 7 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 8 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 9 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 10 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 11 Male (n=710) 00 P>0.05

Female (n=790) 00

Question no: 12 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 13 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 14 Male (n=710) 13 P<0.01*

Female (n=790) 00

Question no: 15 Male (n=710) 13 P<0.01*

Female (n=790) 00
*P<0.05 is considered as statistically significant
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•	 Q No 15: How many times did you miss taking 
your medications in the past 2 weeks?

DISCUSSION

A number of studies suggest that pharmacists can 
play an important role in improving medication 
usage knowledge of the chronic disease patients.  

Hypertension is a common chronic health 
condition, which is now identified as a 
significant cause of cardiovascular morbidity and 
mortality.  Hypertension is highly prevalent and a 
major health concern among the public population 
of India and other developing countries. A total of 
1500 patients were recruited into the study. There 
was no dropout in the study population, since all 
the enrolled patients were followed up at their home 
and hospital settings. Preponderance of the study 
patients was in the age group of 51–60 years with 
majority being females. In line with our findings, 
other studies have reported a higher prevalence in 
this age group.[18,19] Other studies have documented 
higher prevalence of hypertension in the age 
group of 55–74, >60, 60–69 and 65–74 years of 
age. It is interesting to note that a higher prevalence 
of hypertension is documented female subjects. 
This is in accordance with findings of study, which 
reported a higher prevalence in female subjects 
from rural community in India. Studies conducted 
in other parts of the world have also reported similar 
findings. In contrast, few studies have documented 
a higher prevalence among males. However, few 
studies have not documented any gender-wise 
difference in the prevalence of hypertension.

Association between Continuous Demographic 
and Disease Variables with Medication 
Knowledge Scores

Medication knowledge and gender
The baseline medication knowledge scores of 
female hypertensive patients were counterparts in 
all the scored items of MKAQ, except recall of side 
effects of their medications. This is possibly due to 
the poor education level of female subjects in rural 
setup than male subjects. Similar observations 
have been reported in previous studies.[23-26]

Medication knowledge and age
We observed no relationship between age and 
medication knowledge scores of the study patients. 
However, few studies have reported poorer 
medication knowledge both in younger and elderly 
chronic disease patients. This may be possibly due 
to the higher level of intolerance and unwillingness 
in the younger population to accept their disease 
condition. While poor medication knowledge 
in elderly patients could be due to age-related 
weakening of cognitive function, which further 
could be significant in chronic disease patients.[27,28]

Medication knowledge and education status
Hypertensive patients with a higher education level 
reported better knowledge regarding the indications 
of their medications. This could be due to the better 
education status that improves the comprehension 
of the patients regarding their disease and 
treatment condition. Similar findings have been 
reported in the previous studies. A study conducted 
by Karibasappa Mathad V. observed a positive 
association between medication knowledge and 
education level of the patient.[29,30]

Medication knowledge and total annual family 
income
Subjects with higher family income reported 
greater medication knowledge with regarding 
recall of name, dose, and indications of their 
medications. This could be due to the better 
education status of the higher income group 
patients. Our study findings fall in line with 
the findings of other studies, which reported a 
relationship between medication knowledge and 
level of income.[31]

Medication knowledge and number of medications
Patients with a greater number of medications 
exhibited lower recall of name, dose, and 
indications of medications prescribed. As the 
number of prescribed medications increases, it is 
difficult to remember the details of the medications. 
Similar findings have been reported in the previous 
studies.[32]
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Medication knowledge and number of diseases
Patients with a higher number of comorbidities 
reported less knowledge of dosage timings 
of their medications. In our study, the type of 
comorbidity was diabetes. Patients with diabetes 
as a comorbidity reported lower knowledge of 
doses of their medications. This is possibly due 
to higher number of prescribed medications, in 
the presence of co-morbidity and also presence of 
two chronic diseases can affect the cognition of the 
patients. This possibly could be the cause for lower 
medication knowledge scores in patients with a 
greater number of comorbidity.[33-35]

Medication Knowledge of Urban and Rural 
Hypertensive Patients

Better medication-related knowledge in urban 
hypertensive patients could be due to the better 
education status of urban hypertensive patients 
and their family members, better socioeconomic 
condition, and may be due to frequent or easy 
access to health-care professionals. Better 
education status and health literacy are considered 
as influencing factors in enhancing medication 
knowledge.[36,37] The previous studies conducted 
in other countries have reported poor knowledge 
regarding hypertension and its management in rural 
patients and suggest the importance of educational 
interventions to the rural patients.[38] The findings 
of our study are in accordance with other studies, 
which reported lower medication knowledge in 
rural patients than urban patients with chronic 
disease.[39]

Augmentation in the medication knowledge scores 
of intervention group patients might be due to the 
health-related information, they have received 
from the pharmacist during the course of the 
study. Studies conducted in the past have reported 
improvement in medication knowledge of patients 
after educational intervention by health-care 
profesionals. From the finding of this study, we 
can postulate that pharmacist-provided educational 
intervention had a positive impact on medication 
knowledge and thus increasing the perceived 
benefits of health action. The study has explored 
the possible role of pharmacist in educating rural 

patients in their home-setup. Main limitations of 
our study were a smaller sample size and a shorter 
study period. Medication knowledge was measured 
using self-reported behavior measure. Since the 
same investigator was involved in the provision of 
education and evaluation of impact, it is doable that 
enhancement within the self-reported medication-
related knowledge could be overestimated in our 
study. Thus, interviewer bias was not explained in 
our study.[40]

CONCLUSION

The study confirms that medication knowledge 
of the rural hypertensive patients was extremely 
poor regarding the name, indication, dosage 
regimen, side effects, belief toward efficacy, and 
usefulness of medications. Pharmacist-delivered 
education/counseling sessions were found to be 
beneficial in enhancing the medication knowledge 
of hypertensive patients residing at rural areas. Our 
study findings warrant the necessity of educating 
the rural patients with chronic disease conditions 
to improve the knowledge regarding their 
medications.

ACKNOWLEDGMENTS

Our sincere thanks to all the administrators of 
Career Point University and various districts and 
Primary Health Care Hospitals from Davanagere, 
Chitradurga, and Ballary, Shivamogga, Haaveri 
districts for their timely help and cooperation. We 
thank the various District and Primary Health Care 
Hospitals Physicians and staffs of from Davanagere, 
Chitradurga, and Ballary, Shivamogga, Haaveri 
districts Karnataka, India, for their kind support 
during the PhD work of the study.

REFERENCES

1. Ponnusankar S, Surulivelrajan M, Anandamoorthy N, 
Suresh B. Assessment of impact of medication counseling 
on patients’ medication knowledge and compliance in 
an outpatient clinic in South India. Patient Educ Couns 
2004;54:55-60.

2. Edward E, Pasanen A, Guyer L. Community Health 
Scholar Program Evaluation of Knowledge and 



Mathad and Sattanathan: Assessment of medication adherence pattern for patients with chronic diseases in South Indian hospitals

IJPBA/Oct-Dec-2023/Vol 14/Issue 4 195

Medication Use in Patients in rural clinics. Available 
from: https://www.flahec.org/NFAhec/chs/2003/edwards 
[Last accessed on 2006 Feb 07].

3.	 Akici	A,	Kalaça	S,	Uğurlu	MU,	Toklu	HZ,	Iskender	E,	
Oktay S. Patient knowledge about drugs prescribed at 
primary healthcare facilities. Pharmacoepidemiol Drug 
Saf 2004;13:871-6.

4. Jaye C, Hope J, Martin IR. What do general practice 
patients	know	about	their	prescription	medications?	N	Z	
Med J 2002;115:U183.

5.	 McLane	CG,	Zyzanski	SJ,	Flocke	SA.	Factors	associated	
with medication noncompliance in rural elderly 
hypertensive patients. Am J Hypertens 1995;8:206-9.

6. Kaufman DW, Kelly JP, Rosenberg L, Anderson TE, 
Mitchell AA. Recent patterns of medication use in the 
ambulatory adult population of the United States: The 
Slone survey. JAMA 2002;287:337-44.

7. Dolce JJ, Crisp C, Manzella B, Richards JM, Hardin JM, 
Baily WC. Medication adherence pattern in chronic 
obstructive pulmonary disease. Chest 1999;5:837-41.

8. Das SK, Sanyal K, Basu A. Study of urban community 
survey in India: Growing trend of high prevalence of 
hypertension in a developing country. Int J Med Sci 
2005;2:70-8.

9. Patel RP, Taylor SD. Factors affecting medication 
adherence in hypertensive patients. Ann Pharmacother 
2002;36:40-5.

10. Michael J, Schafermeyer KW. Measuring adherence 
and persistence in drug therapy. J Manag Care Pharm 
2002;8:4-8.

11. Mohan J. Prevalence, awareness, treatment, control 
and risk factors of hypertension in India and its 
neighborhood: Newer data and older perspective. Indian 
Heart J 2006;58:7-9.

12. Cleary DJ, Matzke GR, Alexander AC, Joy MS. 
Medication knowledge and compliance among patients 
receiving long-term dialysis. Am J Health Syst Pharm 
1995;52:1895-900.

13. Jani AA, Stewart A, Robin DN, Tavel L. Medication 
Adherence and Patient Education. HIV/AIDS Primary 
Care Guide, Florida Aids Education and Training Center. 
Vol. 8. Florida: University of Florida; 2002. p. 83-91.

14. Boonstra E, Lindbaek M, Ngome E, Tshukudu K, 
Fugelli P. Libeling and patient knowledge of dispensed 
drugs as quality indicators in primary care in Botswana. 
Qual Saf Health Care 2003;12:168-75.

15. Karibasappa Mathad. Anonymous. Patient education 
(Suppl). J Allergy Clin Immunol 1991;88:460-72.

16. Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure (JNC 7). US Department of Health 
and Human Services. Washington, DC: NIH Publication; 
2003. p. 1-52.

17. Koda-Kimble LY, Young WA, Kradjan BL, 
Alldredge RC, Corelli C. Hypertension. In: Guglielmo 
BK, Alldredge RC, editors. A Text Book Applied 
Therapeutics. 8th ed. Philadelphia, PA: Lippincott 

Williams & Wilkins; 2005. p. 14-1 to 14-40.
18. Gans JA. Improving medication adherence: Pharmacists 

should take the lead. J Am Pharm Assoc (2003) 
2003;43:665.

19. Gupta R. Trends in hypertension epidemiology in India. 
J Hum Hypertens 2004;18:73-8.

20. Alldredge RC. Effects of alcohol reduction on blood 
pressure. A meta analysis of randomized controlled 
trials. International Journal of Allied Medical Sciences 
and Clinical Research (IJAMSCR) 2000;35:838.

21. Griffith S. A review of the factors associated with patient 
compliance and the taking of prescribed medicines. Br J 
Gen Pract 1990;40:114-6.

22. McKenney JM, Slining JM, Henderson HR, Devins D, 
Barr M. The effect of clinical pharmacy services on 
patients with essential hypertension. Circulation 
1973;48:1104-11.

23. Svarstad BL, Chewning BA, Sleath BL, Claesson C. 
The brief medication questionnaire: A tool for screening 
patients’ adherence and barriers to adherence. Patient 
Educ Couns 1999;37:113-24.

24. Balkrishnan R. Predictors of medication adherence in 
the elderly. Clin Ther 1998;20:764-71.

25. Franks TJ, Bunton DL, Simpson MD. Evaluated 
patient’s knowledge of asthma therapy and adherence. 
Ann Pharmacother 2000;20:76-9.

26. Connell MB, Johnson JF. Evaluation of medication 
knowledge in elderly patients. Ann Pharmacother 
1992;26:919-21.

27. Gray SL, Mahoney JE, Blough DK. Medication 
adherence in elderly patients receiving home health 
services following hospital discharge. Ann Pharmacother 
2001;35:539-45.

28. Haines ST. Patient education: A tool in the out patient 
management of deep vein thrombosis. Pharmacotherapy 
1998;18:158S-64.

29. Haugbølle LS, Sørensen EW, Henriksen HH. 
Medication- and illness-related factual knowledge, 
perceptions and behaviour in angina pectoris patients. 
Patient Educ Couns 2002;47:281-9.

30. Shahansky SJ, Levy AR. Effect of number of medication 
on cardiovascular therapy adherence. Ann Pharmacother 
2002;36:1532-9.

31. Grant RW, Devita NG, Singer DE, Meigs JB. Poly 
pharmacy and medication adherence in patients with 2 
type diabetic patients. Diabetes Care 2003;26:1408-12.

32. Huang YM, Wang HP, Yang YH, Lin SJ, Lin HW, 
Chen CS, et al. Effects of a national health education 
program on the medication knowledge of the public in 
Taiwan. Ann Pharmacother 2006;40:102-8.

33. Taylor CT, Byrd DC, Krueger K. Improving primary 
care in rural Alabama with a pharmacy initiative. Am J 
Health Syst Pharm 2003;60:1123-9.

34. Volume CI, Farris KB, Kassam R, Cox CE, Cave A. 
Pharmaceutical care research and education project t: Patient 
outcomes. J Am Pharm Assoc (Wash) 2001;41:411-20.

35. Bluml BM, McKenney JM, Cziraky MJ. 



Mathad and Sattanathan: Assessment of medication adherence pattern for patients with chronic diseases in South Indian hospitals

IJPBA/Oct-Dec-2023/Vol 14/Issue 4 196

Pharmaceutical care services and results in project 
ImPACT: Hyperlipidemia. J Am Pharm Assoc (Wash) 
2000;40:157-65.

36. Canadian Hypertension Education Program. Recommendations 
of the 2006 Canadian hypertension education program: Abrief 
overview. Can J Hosp Pharm 2006;139:11-3.

37. Kurian V. New “Rural Area” Definition to Benefit 
Life Insurance Companies. Available from: https://
www. theh indubus iness l ine . com/2002 /10 /29 /
stories/2002102901831000.htm [Last accessed on 
2003 Oct 01].

38. Saseen SJ, Carter LB. Hypertension. In: Dipiro TJ, 
Wells GB, Posey M, Talbert LR, Yee CG, 
Matzke RG, editors. Text Book of Pharmacotherapy. 
A Pathophysiologic Approach. 6th ed. New York: 
McGraw-Hills; 2005. p. 185-217.

39. Karinbasappa MV. A Text Book of Community Pharmacy 
Practice. 5th ed. Davanagere, Karnataka, India: Mathad 
Publications; 2021. p. 140-90.

40. Karinbasappa MV. A Pocket Book of Patient Counseling. 
1st ed. Davanagere, Karnataka, India: Mathad 
Publications; 2021. p. 35-90.


