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ABSTRACT
Introduction: Pharmacist led health education programs have been initiated to improve 
Blood Pressure (BP) control in the community and patients’ knowledge on a disease and 
therapy, lifestyle changes and medication adherence among hypertensive patients. This 
study aimed to evaluate pharmacist led health education program among hypertensive 
patients, in local community-based setting, by assessing the changes in blood pressure 
control, beliefs about medicine, antihypertensive medications adherence and quality use of 
medication. Methods: This study was prospective convenient sampling, with community-
based health education study involving 45 participants at the Community Service Hall 
in Bukit Mertajam, Penang, Malaysia. Participants received health education program 
over 4 months period: Introduction of hypertension, pharmacological management 
of hypertension, quality use of medication and diet and lifestyle changes. Outcomes 
included the changes Blood Pressure (BP) level, Malaysian Medication Adherence 
Assessment (MALMAS), Beliefs about Medicines Questionnaire (BMQ) and Quality Use 
of Medication (QUM). Results: Both systolic BP (146.6 ± 11.1 mmHg, P<0.001) and 
diastolic BP (87.6 ± 9.6 mmHg, P=0.002) decreased significantly after the 2-months 
intervention. Systolic BP was successfully reduced significantly to 140.1 ± 10.7 mmHg 
(P<0.001) after the 4-months intervention. Medication adherents increased significantly 
from baseline (29.3%) to 2-months interventions (58.5%, P=0.005) and 4-months 
interventions (70.7%, P<0.001). Significant improvement was also noticed in BMQ and 
QUM. Conclusion: Pharmacist led health education program has significantly desirable 
effects on improvement of blood pressure, better beliefs about medicine, improvement 
of medication adherence and better rational use of medication

Key words: Pharmacist led education program, Hypertension, Medication adherence, 
Beliefs about medicine, Quality use of medication.
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INTRODUCTION
Hypertension is a serious chronic disease 
in worldwide, with an estimated 1 billion 
people globally afflicted with this disease.1,2 
According to the Joint National Commit-
tee 7 (JNC 7), hypertension is defined as 
physician office systolic BP level of  ≥140 
millimetres of  mercury (mmHg) and dia-
stolic BP of  ≥90 mmHg.3 In Malaysia, 
about 30.3% of  adults of  18 years and 
above has hypertension4 and only 26.6% of  
hypertensive patients had a blood pressure 

of  ≤ 140/90 mmHg.5 Uncontrolled hyper-
tension can lead to significant morbidity 
and mortality, accounting for at least 45% 
of  deaths due to heart disease and 51% 
of  deaths due to stroke.1,6 However, clini-
cal research demonstrated that heart fail-
ure, strokes and myocardial infarction can 
be reduced by 50%, 35-40% and 20-25%, 
respectively, if  blood pressure is being con-
trolled.3 Evidence showed that a 5-mmHg 
reduction of  Systolic Blood Pressure (SBP) 
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is predicted to eventually reduce 14% in mortality due 
to stroke and a 9% reduction in mortality due to cardio-
vascular heart disease.7,8 Poor adherence to antihyper-
tensive medication is associated with negative clinical 
outcome of  the disease.9 Medication adherence among 
hypertensive patients was reported ranged from 50% 
to 70%.10 In Malaysia, only about half  (53.4%) of  the 
hypertensive patients achieved good medication adher-
ence at the primary care setting.11 A recent local study 
revealed that the reasons of  poor medication adherence 
among hypertensive patients were due to misconception 
about side effect of  antihypertensive medication and 
lack of  knowledge towards hypertension management.12

Recently, several health education programs have been 
initiated to improve blood pressure control in the com-
munity13 and patients’ knowledge on a disease and ther-
apy,14 including pharmacist led intervention in lifestyle 
changes and medication adherence among hypertensive 
patients.15-17 A meta-analysis study showed that phar-
macist led intervention was associated with significant 
reductions in systolic blood pressure [11 studies (2240 
patients); −6.1 mmHg (95% confidence interval, −3.8 
to−8.4 mmHg); P<0.00001].18 In addition, previous 
studies have demonstrated pharmacist led interventions 
can rationalise medication use in patients19,20 and tak-
ing more positive role in patient self-management.16,21 
The educational tools include health booklets, cartoon 
pictures and public lecture with animations illustrating 
video gave a beneficial impact to patient in understand-
ing disease management.22,23 In general, health educa-
tion underpin an important role in the management of  
hypertensive patients.23 Patient education was recog-
nised as key strategic intervention to improve lifestyle 
changes and medication adherence among hypertensive 
patients.24-26 Literature demonstrated that pharmacist 
led education program in hypertension management, 
were come from the western and other Asian countries, 
with majority of  the studies conducted at primary care 
setting.13,16,23 

Aim of the Study

There is a need to evaluate pharmacist led health educa-
tion program among hypertensive patients, in local com-
munity-based setting, by assessing the primary outcome 
of  the changes in blood pressure control, followed by 
the secondary outcomes of  beliefs about medicine, anti-
hypertensive medications adherence and Quality Use of  
Medication (QUM).

Ethics Approval

This study was approved by the Joint Ethics Commit-
tee of  the School of  Pharmaceutical Sciences, USM–

Hospital Lam Wah Ee [Reference no: USM-HLWE/
IEC/2014 (0003)]. Written informed consent was 
obtained from all patients prior to their participation in 
this study. 

METHOD

Study Design 

This study was a single-centre, prospective convenient 
sampling, with community-based health education 
study involving 45 participants at the Community Ser-
vice Hall, Residential Flat Desa Wawasan in Bukit Mer-
tajam, Penang, Malaysia. 

Participants and Intervention

Patients were recruited among hypertensive patients 
who stayed at Bukit Mertajam, Penang, Malaysia. Par-
ticipation was solicited through posters invitation and 
health awareness booths which were set up at the resi-
dential area and multipurpose hall two months prior 
the health education program. Patients were recruited 
if  they met with the following criteria: age 18 years old 
and above, prescribed with at least one antihypertensive 
medication for the past three months, capable to com-
municate verbally with English or Malay and committed 
to participate the assigned health education program. 
Uncontrolled blood pressure (Non-diabetic patients) 
with systolic blood pressure higher than 140 mmHg or 
Diastolic Blood Pressure (DBP) higher than 90 mmHg, 
with the average of  two measurements taken during 
enrolment process. Uncontrolled blood pressure (Dia-
betic patients) with systolic blood pressure higher than 
130 mmHg or diastolic blood pressure higher than 80 
mmHg, with the average of  two measurements taken 
during enrolment process. Patients were excluded if  
severe enduring health problems, pregnant, cognitive 
impairment, or serious chronic diseases with special 
care needed such as serious heart failure, kidney disease 
etc. 
The recruitment was carried out in March and April 
2016. The primary outcome for this pilot study is to 
reduce blood pressure level (mmHg). Literature sug-
gests that reduction of  5-mmHg of  systolic blood pres-
sure is significantly associated with a risk reduction of  
coronary heart disease, stroke and other serious cardio-
vascular events.27-29 Therefore, a 5-mmHg reduction in 
blood pressure is associated clinically relevant.7,8 This 
study has adopted a standard deviation of  10-mmHg 
from previous study.15 This study measured the changes 
of  blood pressures and several variables from a single 
group and compared the before and after intervention. 
Hence, a sample size of  31 is required to detect the dif-
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ference of  5-mmHg of  blood pressure level after the 
health education program, with a test power of  80% 
and two tailed 95% confidence level.30 To account for 
an estimated 30% patient dropout rate or loss to follow-
up, the total sample size was adjusted upward from 31 
patients to 45 patients.31-33

The health education program lasted six months from 
April 2016 to October 2016, with baseline data col-
lection was done from April to June 2016. The study 
flowchart is presented in Figure 1. The health educa-
tion program on hypertension syllabus was developed 
and designed by several cardiovascular experts, includ-
ing Professor in Pharmacy Practice and senior clinical 
pharmacist. The health education program consists of  
4 modules: I) Introduction of  hypertension; II) Phar-
macological Management of  hypertension; III) QUM 
and IV) Non-pharmacological Management of  Hyper-
tension – Diet and Lifestyle changes (Table 1). Module 
I and II were carried out in June 2017; while module III 
and IV were conducted in August 2017. The health edu-
cation session was conducted by a pharmacist (Module 
I-III) and a nutritionist (Module IV) by projecting Pow-
erPoint slide and animation video presentation. Each of  
the patients was given an educational tool includes car-
toon pictures handouts. The duration for each module 
took about two and half  hours. A question and answer-
ing session, including individual counselling was allo-
cated after completion of  each module. 

Outcome Measurements

The primary outcome was the changes in blood pres-
sure level from baseline to two and four months 
after the health education program. Other outcomes 
included the changes in Medication Adherence Assess-
ment (MALMAS), Beliefs about Medicines (BMQ) and 
QUM. Blood pressure was measured using BP moni-
toring apparatus (Brand: Omron® with model HEM-
7080). Patients were requested to be seated for 10 mins 
before BP measurement. BP was recorded based on the 
average of  three readings. 
In this study, the medication adherences among the 
hypertensive patients were assessed by using the MAL-
MAS. It is an useful and reliable self-administered 
questionnaire to evaluate the medication adherence of  
patients with non-communicable diseases.34,35 MAL-
MAS consists of  one domain with 8 items. MALMAS 
consists of  total score ranged from zero to eight. With 
the cut-off  point of  six, patient is classified as adher-
ence (6-8) and non-adherence (<6). MALMAS achieved 
a significant correlation with the self-reported medi-
cation adherence questionnaire and medication refill 
adherence among hypertensive patients.35,36

The beliefs of  medication among hypertensive patients 
were evaluated using the BMQ developed by Horne 
et al.37,38 The BMQ questionnaire consists of  18 ques-
tions and can be divided into two parts: specific and 
general beliefs about medication. The BMQ Specific 
comprises of  five-points Likert scales to evaluate 
patient’s belief  towards the necessity of  medication 
(Specific-Necessity) and danger and toxicity of  medica-
tion (Specific-Concern), harmfulness caused by medica-
tion (General-Harm) and pharmacology management 
by general practitioner (General-Overuse).37 The higher 
score is associated with stronger belief  and concern in 
the concept reflected for each part of  assessment. A 
Necessity-Concerns differential (NCD) was calculated 
between the difference of  Necessity score and Con-
cerns score.38 The scoring of  NCD ranges from -20 to 
+20. The scoring is translated into cost-benefit analy-
sis among the patients’ perception towards the benefits 
(Necessity belief) and cost (Concern) of  hypertensive 
medication. The patient has perception for the benefit 
of  medication outweighs the costs if  the difference is 
positive. Our previous linguistic and validation study has 
demonstrated Malay language BMQ provided a good 
internal consistency (Cronbach’s alpha=0.860) among 
local hypertensive patient. While Self-reported QUM 
refers to the pattern of  medication use and knowledge 
of  hypertension management. 

Data Analysis

SPSS version 16.0 was used to analyse the statistical 
analyses. The data were tested for normality in order 
to determine either parametric or non-parametric tests 
were used accordingly prior statistical tests. Univariate 
analysis such as Wilcoxon Signed Rank Test (Changes 
of  MALMAS scores), Paired t-test (pre/post mean BPs 
and NCD) and Pearson Chi-square test for independent 
proportions. Multivariate analyses include Repeated 
Measures Anova Test and Friedman Test was used 
accordingly. The level of  significance used in all tests 
was set at 0.05. 

RESULTS
Out of  56 eligible participants recruited, 45 of  them 
agreed to participate and 11 of  the participants were 
excluded (8 participants were excluded due to serious 
chronic cardiovascular and kidney diseases with spe-
cial care needed, 2 participants declined to participate 
due to time constraint and 1 had not been contacted). 
1 participant could not be contacted after the 2-month 
intervention (Module I and Module II). While another 3 
participants lost to follow up prior the final assessment. 
Figure 1 presents the flow diagram of  the study. 
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Table 2: Demographic Characteristics of the Partici-
pants (n=41).

Demographic 
characteristics

 n (%) Mean (SD) Median 
(IQR)

Age (years) 53.5 (7.2)

BP level (mmHg)
SBP level
DBP level

153.9 (12.7)
90.1 (11.5)

Gender 
Male

Female
15 (36.6)
26 (63.4)

Ethnic
Malay

Chinese
Indian

23 (56.1)
4 (9.8)

14 (34.1)

Education level
No formal education

Primary school
Secondary school
College/ University

10 (24.4)
15 (36.6)
13 (31.7)

3 (7.3)

Monthly income
< RM1000

RM 1001- 2000
RM 2001- 3000
RM 3001- 4000
RM 4001- 5000

>RM 5000

28 (68.3)
5 (12.2)
4 (9.8)
2 (4.9)
1 (2.4)
1 (2.4)

Occupation
Government sector

Private sector
Retired

Unemployed

1 (2.4)
14 (34.1)
6 (14.6)

20 (48.8)

Living status
Alone

With family
4 (9.8)

37 (90.2)

Smoking status
Yes
No

7 (17.1)
34 (82.9)

Other co-morbidities
Yes
No

24 (58.5)
17 (41.5)

Duration of 
hypertension (years)

6.0 
(4.6)a

Number of 
medications taken 

daily

2.0 
(1.7)a

SD = Standard Deviation; IQR = Interquartile range; a the distribution is 
skewed to the right

Table 1: Module Contents for the Health Education 
Program on Hypertension Syllabus.

Module 1: Introduction 
of hypertension

• Identify the major risk factors 
associated with hypertension

• Identify the signs and symptoms 
of hypertension

• Understanding the complications 
of hypertension

Module 2: 
Pharmacological 
Management of 

hypertension

• Identify classification of 
hypertensive medication 

• To understand function of each 
hypertensive medication

• To understand the side effects 
of each group of hypertensive 
medications

Module 3: QUM • To understand the correct way of 
consuming medication

• To understand the proper 
storage of medication

Module 4: Non 
Pharmacological 
Management of 

Hypertension – Diet 
and Lifestyle changes

• Identify ways to control obesity
• To understand healthy lifestyles: 

Avoid smoking and more 
exercise

• How to handle stress
• To understand healthy diet

Demographics Characteristics of Participants at 
Baseline

The mean age of  the participants was 53.5 ± 7.2 years 
old and mean BP level was 154/90 ± 13/12 mmHg. 
Majority of  the participants were female (63.4%, n=26). 
Malay is the highest ethnic in this study (56.1%), fol-
lowed by Indian (34.1%) and Chinese (9.8%). Most of  
the participants (36.6%) had primary school education 
level. Majority of  the participants (68.3%) earned less 
than RM 1000 (USD 234) per month. The participants 
had average duration of  hypertension as 6.0 ± 4.6 years. 
The average number of  medication taken daily was 2.0 
± 1.7 pieces. The demographic characteristics of  the 
participants are shown in Table 2. 

Outcome Measure: Blood Pressure Level

At the baseline, the mean SBP was 153.9 ± 12.7 mmHg 
and DBP was 90.1 ± 11.5 mmHg. Both SBP (146.6 ± 
11.1 mmHg, P<0.001) and DBP (87.6 ± 9.6 mmHg, 
P=0.002) decreased significantly after the 2-months 
intervention. Moreover, SBP was successfully reduced 
significantly to 140.1 ± 10.7 mmHg (P<0.001) after the 
4-months intervention. In contrast, there were no sig-
nificant changes in DBP (86.0 ± 12.2 mmHg, P=0.352) 
after the 4-months intervention. A one-way repeated 
measured Analysis of  Variance (ANOVA) was con-
ducted to evaluate the null hypothesis that there is no 
change in participants’ SBP and DBP when measured at 
baseline, 2-months and 4-months intervention (N=41). 

The results of  the ANOVA indicated a significant time 
effects for SBP [Wilks’Lambda = 0.231, F (2, 39) = 
65.01, P<0.001, ɳ2 = 0.77] and DBP [Wilks’Lambda = 
0.769, F (2, 39) = 5.85, P=0.006, ɳ2 = 0.23]. Thus, there 
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Table 3: Differences in Variables among Pre-, Post- 2 Months’ and Post-4 Months’ Intervention.

Variable Baseline 
score

Post interventional 
score

(2 months)
P

Valueα

Post Intervention 
score 

(4 months)

P
valueβ

P
valueγ

SBP level (Mean ± SD) 153.9 (12.7) 146.6
(11.1) <0.001a 140.1 (10.7) <0.001a <0.001c

DBP level
Mean (SD) 90.1 (11.5) 87.6 (9.6) 0.002 a 86.0 (12.2) 0.352a 0.006c

Patient’s belief (NCD)
Mean (SD) 4.1 (4.2) 6.6 (5.4) 0.004 a 10.4 (3.3) <0.001a <0.001c

Medication adherence 
(MALMAS)

Median (25th and 75th 
percentile) 5.3

(3.6-6.3)

6.0
(5.0-7.0) <0.001b 7.0 (5.8-7.9) 0.003b <0.001d

α Changes from baseline to 2-months’ intervention; β Changes from 2-months’ to 4-months’ intervention; γ Changes from baseline to 2-months’ intervention and 
4-months’ intervention; 
a Paired t-test; b Wilcoxon Signed Rank Test; c Repeated Measures Anova Test; d Friedman Test.

is significant evidence to reject the null hypothesis (Table 
3).

Outcome Measure: Beliefs About Medicines 
(BMQ)
In terms of  patients’ Beliefs About Medicines (BMQ) 
scores, BMQ Specific Necessity was significantly increased 
from baseline (15.15 ± 3.38) to 2-months intervention 
(19.51 ± 2.69, P <0.001) and to 4-months intervention 
(21.02 ± 1.65, P <0.001). In addition, BMQ specific Con-
cern was significantly decreased from baseline (15.02 ± 
4.15) to 2-months intervention (12.87 ± 3.87, P =0.016) 
and it was further decreased significantly to 10.61 ± 2.19 (P 
<0.001). Table 3 showed there were significantly increase 
in NCD from baseline (4.1 ± 4.2) to 2-months intervention 
(6.5 ± 5.4, P=0.004) and 4-months intervention (10.4 ± 
3.3, P<0.001). 

Outcome measure: Medication Adherence 
(MALMAS)
After intervention program, the number of  medication 
adherents increased significantly from baseline (29.3%) to 
2-months interventions (58.5%, P=0.005) and 4-months 
interventions (70.7%, P<0.001) (Table 4). Post interven-
tion, changes in the median Medication Adherence (MAL-
MAS) scores were observed with an improvement of  0.7 
points (P<0.001) (from baseline to 2-months intervention) 
and 1.0 point (P=0.003) (from 2-months intervention to 
4-months intervention). A non-parametric Friedman test 
of  differences among repeated measures was conducted 
and rendered a Chi-square value of  34.86 which was sig-
nificant (P<0.001) (Table 3).

Outcome Measure: QUM 
The number of  participants who remembered the name 
of  medication(s) that were currently taking for hyper-

tension was marked and statistically significant increased 
from baseline (24.4%, n=10) to 2-months (58.5%, n=24, 
P=0.002) and 4-months intervention (87.8%, n=36, 
P=0.004). A significant difference in the knowledge of  BP 
level (mmHg) for a hypertensive patient were also noted 
between the different time points (baseline to 2-months 
intervention, P=0.031; 2-months to 4-months interven-
tion, P<0.001). However, in terms of  checking the expiry 
date of  your medication(s), there were no significant dif-
ferences among the different time points (P>0.05).

DISCUSSION
After the 4 months health education program, this pilot 
study has demonstrated significant improvement in blood 
pressure, belief  about medicine, medication adherence and 
QUM can be achieved with community-based pharmacist 
led education program. 
In the present study, the participants experienced sig-
nificant SBP reduction from baseline to study end point 
(4-months intervention). The reduction of  SBP in the first 
2-months intervention provided with a more pronounced 
SBP difference compare to the 4-months intervention (7.3 
mmHg vs 6.5mmHg) (Table 3). The total of  13.8 mmHg 
reduction in SBP in this study is consistent with the find-
ings of  a Canada study (13.5 mmHg).15 Two meta-analysis 
of  pharmacist led intervention programs reported lower 
SBP reduction with 10.7 mmHg and 6.1 mmHg respec-
tively.18,39 These could be explained that the average patient 
age (63 years old) employed in the meta-analysis were 
older than with the participants in the present study (54 
years old). Literature revealed that patient education on 
chronic disease is more effective with younger patients.40 
The present study demonstrated an effective commu-
nity based pharmacist led education program in improv-
ing clinical outcomes in hypertensive patients. Literature 
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have shown that a reduction of  5 mmHg of  SBP could 
reduce chances of  mortality due to stroke and cardio-
vascular heart disease by 14% and 7% respectively.7,8

Previous studies reported that patient education program 
on disease-related knowledge may enhance patients’ 
understanding towards their health problem and the 
beneficial of  medical therapy.41,42 Similarly, the outcome 
of  this study confirmed this finding. The health edu-
cation program in this study has significantly increased 
the participants’ belief  and attitude towards the benefi-
cial of  medication. These observations highlighted the 
improvement belief  towards necessity of  medication 
and reducing concern about medication side effect and 
toxicity. Throughout the NCD value after completion 
of  the interactive education intervention, participants 
in this study have higher perception of  the benefit of  

medication outweigh the costs (Concern) which is in 
line with previous studies.13,43 
The balancing between the perceived beneficial and 
harmful of  a medication has greatly correlated with 
patient’s choice in taking medication. Taking this into 
consideration, the findings of  this study reported a 
marked increase in medication adherence throughout 
the education program. These findings are similar to 
previous literature demonstrating the impacts of  phar-
macist led education program to improve medication 
adherence.15,44,45 A meta-analysis of  randomised control 
trials conducted by Cheema et al. reported that 6 out 
of  7 studies had significantly increased in medication 
adherence from 56% to 68% in the intervention groups 
compare to control groups (Odds ratio 12.1, 95% CI 
4.2–34.6; P<0.001).18 Medication adherence could be 

Table 4: Univariate Analysis of the Medication Adherence and QUM among Hypertensive Patients.

No Item Baseline 
score

Post interventional 
score

(2 months)
P

Valueα

Post Intervention 
score

(4 months)

P
valueβ

i
Medication adherenceπ 

(MALMAS)
n(%)

Yes 12 (29.3) 24 (58.5)
0.005a 29 (70.7)

<0.001 a

No 29 (70.7) 17 (41.5) 12 (29.3)

ii

Do you remember the
name of medication(s) that are 

currently
taking for

hypertension?
n (%)

Yes
10 (24.4) 24 (58.5)

0.002 a
36 (87.8)

0.004 a

No 31 (75.6) 17 (41.5) 5 (12.2)

iii

Do you always check 
the expiry date of your 

medication(s)?
n (%)

Yes 19 (46.3) 35 (85.4)
0.120 a

40 (97.6)
0.684 a

No 22 (53.7) 6 (14.6) 1 (2.4)

iv
Have you ever shared your 

antihypertensive medicine(s) 
with others?

Yes 6 (14.6) 2 (4.9)
0.560 a

2 (4.9)
0.750 a

No 35 (85.4) 39 (95.1) 39 (95.1)

v

Where do you usually store your 
antihypertensive medication(s)?

• Cabinet
• Drawer
• Refrigerator
• Others
n (%)

25(61.0)
7 (17.1)
5 (12.2)
4 (9.8)

32 (78.0)
3 (7.3)
1 (2.4)

5 (12.1)

<0.001 a 36 (87.8)
2 (4.9)
1 (2.4)
2 (4.9)

<0.001 a

vi

What is the targeted BP (BP) level 
(mmHg) for a hypertensive patient 

without diabetes and cardiovascular 
disease?

• < 100/80
• < 140/90
• < 160/100
• I do not know
        n (%)

6 (14.6)
9 (22.0)
8 (19.5)

18 (43.9)

5 (12.2)
32 (78.0)

1 (2.4)
3 (7.3)

0.031 a

1 (2.4)
39 (95.1)

0
1 (2.4)

<0.001 a

π Level of adherence refers to the Malaysian Medication Adherence Scale (MALMAS) score of 8; adherence refers to high score of MALMAS (6-8) and non-adherence 
refers low MALMAS score of < 6.
α Changes from baseline to 2-months’ intervention; β Changes from 2-months’ to 4-months’ intervention; a Pearson Chi-square test for independence.
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improved by understanding to the nature of  the dis-
ease and the rationale of  the medication.46 Medication-
related problems, such as errors of  improper dose and 
compliance, been prevented throughout the pharmacist 
led interactive education program. Despite all the doubts 
and myths were answered individually, further system-
atic therapeutic planning were developed between phar-
macist and patients in the education program. 
QUM education programs are effective in increasing 
patients’ knowledge about their illnesses, modifying 
their beliefs towards medication use, alter the medica-
tion taking behaviour and thus improve health related 
outcomes.15,47 As medicines experts in primary care, 
pharmacists are in an ideal position to address adher-
ence and persistence issues in people with hyperten-
sion in community level.48,49 Pharmacists are uniquely 
positioned in the healthcare system to undertake a role 
in cardiovascular medication management in commu-
nity level.50 The present findings demonstrated that the 
number of  participants who remembered the name of  
medication(s) that are currently taking for hyperten-
sion were significantly increased after the education 
program. Instead of  remembering the brand name of  
medication, the ability of  remembering active ingredi-
ent name of  medication is crucially important in order 
to prevent medication error for example double dose 

of  same medication. In Malaysia, the branding of  medi-
cation supplied by government hospital might change 
from time to time after completion of  contract with 
pharmaceutical companies. Therefore, there will be high 
possibility for the patients to receive different brands 
of  medication (with same active ingredient) from hos-
pital or community pharmacies. Collaboration between 
pharmacist and patient can enable QUM.

Limitation

This study was carried out at specific region and short 
follow-up period, thus it may not be generalizable to 
other area settings in Malaysia. However, mix ethnic of  
participants were recruited in this study to reflect the 
actual society of  Malaysia. A future larger scale with lon-
ger follow-up period which involve other states in the 
country could address this limitation to provide more 
robust data of  the study. Another limitation in this study 
is that the trial was not blinded among the participants. 
However, blinding method is unlikely to apply to par-
ticipants in such health education program. 

CONCLUSION
The findings from this study demonstrated that pharma-
cist led health education program has significantly desir-
able effects on improvement of  blood pressure, better 
beliefs about medicine, improvement of  medication 
adherence and QUM. It is feasible for pharmacists to 
extend their services by continually provide health edu-
cation program to hypertensive patients at community 
level. Taking consideration of  the positive outcomes of  
this study and the increasing number of  pharmacists in 
the country, national health policy maker and profes-
sional organisation could enact policies or regulation to 
place the final year pharmacy students and provisional 
register pharmacists in the public health education pro-
gram at the community level.
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ABBREVIATIONS
BP: Blood Pressure; JNC 7: Joint National Commit-
tee  7; mmHg: Millimeters of  Mercury; SBP: Systolic 
Blood Pressure; DBP: Diastolic Blood Pressure; QUM: 
Quality Use of  Medicine; MALMAS: Malaysian Medi-
cation Adherence Assessment; BMQ: Beliefs about 
Medicines Questionnaire; NCD: Necessity-Concerns 
differential; ANOVA: Analysis  of   Variance; FHDA: 
Family Health Development Association; NGO: Non 
Government Organization.
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• Pharmacist led health education program has 
significantly desirable effects on improvement 
of  blood pressure, better beliefs about medicine, 
improvement of  medication adherence and QUM. 
It is feasible for pharmacists to extend their ser-
vices by continually provide health edu cation pro-
gram to hypertensive patients at community level. 
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