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Abstract:  

Aims

This study aims to describe the prescribing patterns of antihypertensive medications and short term outcomes of these pa-
tients, defined as repeat blood pressure measurements by a medical professional within 6 months, in a primary care facility 
in Puchong, located within the state of Selangor in Malaysia.

Methods 

This study was a cross-sectional, retrospective analysis of patients with essential hypertension, aged 18 and above, with 
blood pressure recorded at least twice within a 6-month period in an urban primary care clinic in Malaysia. Patients with 
history of co-morbidities were excluded. The prescribing patterns of antihypertensive medications and proportion of patients 
who achieved blood pressure control of less than 140/90 mmHg were ascertained.

Results

A total of 200 prescriptions were analysed, including 52.5% females taking a mean of 1.7 (0.7) antihypertensive medications 
with a mean age of 57.9 (12.4) years. Most of the patients were prescribed either a single medication (n=90, 45.0%) or two 
medications (n=90; 45.0%) to control their blood pressure. Only 20 patients (10.0%) were prescribed three antihypertensive 
medications. A total of 127 (63.5%) patients met the blood pressure target of less than 140/90 mmHg. All participants exhib-
ited a significant drop in systolic blood pressure, reducing from 143.0 (16.0) mmHg at baseline to 135.3 (14.8) mmHg at the 
end of 6 months (p<0.001).  Diastolic blood pressure also decreased significantly from 83.5 (11.7) mmHg at baseline to 79.0 
(10.2) mmHg at the end of 6 months (p<0.001). The choice of antihypertensive medications by the prescribers was compliant 
with the hypertension guidelines of Malaysia.

Conclusion

The most commonly prescribed antihypertensive class was calcium channel blockers. Significant reduction in blood pressure 
was observed in patients from baseline to the follow-up visit. Further research of larger sample size and longer monitoring 
period is necessary to provide more robust epidemiology and drug utilisation data.

Impact of findings on practice statements

1. Evaluation of medicine prescription patterns allows the monitoring of prescribing practice in a health care setting and 
facilitates rational use of medicines.

2. Prescribing patterns can elucidate the extent and profile of drug use, trends and compliance with national guidelines.

3. Prescription patterns of antihypertensive medications that are in accordance with guidelines for the management of hy-
pertension improves health outcomes.

4. Patients receive medications appropriate to their clinical needs for an adequate period of time and at good value for 
money to both the patients and the government health care spending.
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Introduction

Approximately one in every two Malaysian adults has 
hypertension[1] which is recognised as one of the most 
important risk factors for end-stage organ damage, heart 
failure, stroke and renal impairment[2]. Antihypertensive 
therapy has been shown to be effective in reducing hy-
pertension-related morbidity and mortality[3]. Over the 
past decade, several clinical guidelines have been pub-
lished on the management of hypertension[4,5].

The management of hypertension requires, in addition 
to lifestyle and behavioural modifications, affordable 
and widely available antihypertensive medications pre-
scribed appropriately in primary health care which repre-
sents the first level and main point of contact of patients 
in Malaysia. While many studies have evaluated guide-
line adherence in the treatment of hypertension[6], data 
from Malaysia on prescribing patterns of antihyperten-
sive therapy have thus far been scarce[7]. This study aims 
to report the prescription patterns of antihypertensive 
medications and the success rate in attaining blood pres-
sure control in a primary care health clinic in Malaysia.

Methods

This was a retrospective cross-sectional study conducted 
at Puchong Health Clinic, Malaysia from January 1, 2017 
till July 31, 2018. The clinic serves a population of ap-
proximately 350,000 and is a typical government-funded 
primary health care centre in Malaysia. Prescriptions and 
medical records of patients aged 18 and above diagnosed 
with essential hypertension and ordered for one to three 
types of antihypertensive agents, had no secondary causes 
of hypertension and had no existing co-morbidities (e.g., 
coronary heart disease, stroke, congestive heart failure, 
diabetes mellitus, chronic kidney disease, the metabolic 
syndrome and dyslipidaemia) were screened. Exclusion 
criteria were those who were diagnosed with resistant 
hypertension (characterised by failure to achieve a blood 
pressure goal of less than 140/90 mmHg while on opti-
mal doses of three different classes of antihypertensive 
medications, including a diuretic appropriate for kidney 
function)[8], taking four or more antihypertensive medi-
cations or did not have the two blood pressure readings 
recorded between each clinic visit (follow-up visits at six 
months apart). For each patient, we documented base-
line sociodemographic and clinical data including age, 
gender, ethnicity, antihypertensive medications used 
and blood pressure readings. Categorical variables were 
presented as numbers and percentages, whereas continu-
ous variables were presented as means (standard devia-
tion). We calculated the proportion of patients who had 
achieved the target blood pressure control of less than 
140/90 mmHg[9]. We assessed the differences in blood 
pressure readings between baseline and follow-up visit 

using paired t-tests. A p-value of less than 0.05 was con-
sidered statistically significant for all tests. All data were 
analysed by using IBM SPSS Statistics for Windows, Ver-
sion 24.0 (Armonk, NY: IBM Corp. Released 2016).

Ethics Statement

This study was retrospective in design and no ethics ap-
proval was necessary. This study was conducted in ac-
cordance with the 1964 Declaration of Helsinki and its 
later amendments or comparable ethical standards and 
was approved for publication by the National Institutes of 
Health, Ministry of Health Malaysia (Reference Number: 
KKM.NIHSEC.800-4/4/1 Jld. 68[54]).

Results

A total of 200 patients were included in this study, with 
105 (52.5%) being female and 142 (71.0%) aged above 
50 years. Most of the patients were of Malay and Chi-
nese ethnicity (86.5%), taking a mean of 1.7 (0.7) anti-
hypertensive medications (Table 1). The most commonly 
prescribed class of antihypertensive medications were 
the calcium channel blockers, followed by angiotensin-
converting enzyme inhibitors, with amlodipine (79.5%), 
perindopril (37.0%) and atenolol (17.5%) being the three 
most commonly prescribed medications to treat hyperten-
sion (Table 2).

All participants had a significant reduction in reported 
blood pressure, with systolic blood pressure reducing 
from 143.0 (16.0) mmHg at baseline to 135.3 (14.8) 
mmHg at the end of 6 months (p<0.001).  Similarly, 
diastolic blood pressure reduced significantly from 83.5 
(11.7) mmHg at baseline to 79.0 (10.2) mmHg at the end 
of 6 months (p<0.001). At follow-up, 61 of 90 patients 
(67.8%) receive monotherapy, 54 of 90 patients (60.0%) 
receiving dual combination therapy and 12 of 20 patients 
(60.0%) receiving triple combination therapy achieved 
blood pressure goal of less than 140/90 mmHg. A sig-
nificant drop in systolic and diastolic blood pressure from 
baseline was demonstrated in patients receiving antihy-
pertensive monotherapy, dual therapy and triple therapy.

Among patients who were prescribed monotherapy, sub-
group analysis by ethnicity revealed a significant reduc-
tion in systolic blood pressure from baseline to follow-up 
among Chinese and Malay patients who were prescribed 
a calcium channel blocker, beta-blocker or angiotensin-
converting enzyme inhibitor as well as Chinese patients 
who were taking a diuretic. There was no significant 
change in systolic blood pressure from baseline to follow-
up among all ethnic groups who were administering an 
angiotensin II receptor blocker.

Prescribing patterns...       
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Table 1. Demographic characteristics of hypertensive patients.

Male Female All patients
Age group, years (n)

21-30 2 1 3 (1.5%)
31-40 11 4 15 (7.5%)
41-50 23 17 40 (20.0%)
51-60 25 32 57 (28.5%)
61-70 19 32 51 (25.5%)
71-80 15 15 30 (15.0%)
81-90 0 4 4 (2.0%)

Age (years)
Mean (standard deviation) 55.7 (12.9) 59.9 (11.6) 57.9 (12.4)
Median (range) 55 (27-78) 60 (29-87) 59

Ethnicity (n)
Malay 45 40 85 (42.5%)
Chinese 39 49 88 (44.0%)
Indian 9 13 22 (11.0%)
Others 2 3 5 (2.5%)

Baseline blood pressure (mmHg) 
Mean systolic blood pressure (standard deviation) 142.9 (14.4) 143.1 (17.4) 143.0 (16.0)
Mean diastolic blood pressure (standard deviation) 87.6 (10.9) 79.9 (11.2) 83.5 (11.7)

Table 2. Prescribing frequency of antihypertensive medications.

Antihypertensive drug classes Drug name Number of patients prescribed Proportion of patients prescribed

Calcium channel blockers (n=161, 
80.5%)

Amlodipine 159 79.5%

Felodipine 1 0.5%

Nifedipine 1 0.5%

Angiotensin-converting enzyme in-
hibitors (n=77, 38.5%)

Perindopril 74 37.0%

Enalapril 3 1.5%

Beta-blockers 

(n=49, 24.5%)

Atenolol 35 17.5%

Metoprolol 10 5.0%

Bisoprolol 4 2.0%

Diuretics 

(n=27, 13.5%)

Hydrochlorothiazide 25 12.5%

Hydrochlorothiazide/ Amiloride 1 0.5%

Frusemide 1 0.5%

Angiotensin II receptor blockers 
(n=15, 7.5%)

Losartan 9 4.5%

Telmisartan 5 2.5%

Valsartan 1 0.5%

Alpha-blockers (n=1, 0.5%) Prazosin 1 0.5%

                                                                                                                                                                                                         Ng J-M et al.

Discussion

A study of prescription patterns is often used to assess 
medication prescribing practices and forms a basis to 
improve health care decision making. In this study, we 
found that the prescribing practice was in line with the 
Malaysian hypertension guidelines which recommend 
that either an angiotensin-converting enzyme inhibitor, 
calcium channel blocker, angiotensin II receptor blocker 
or diuretic to be used as a first-line agent in uncompli-
cated hypertension[4]. However, this study also observed 
that beta-blocker was the third most commonly pre-

scribed antihypertensive medication.  The average num-
ber of 1.7 antihypertensive medications per prescription 
in this study also concurred with reported antihyperten-
sive medications used in developed countries (1.3 to 2.2 
drugs per prescription), however, was lower than the val-
ues found in developing countries (2.2-3.8 drugs per pre-
scription)[10]. This plausibly indicated a leaner and more 
cost-efficient management of hypertension in Malaysia. 

Among the first-line antihypertensive drug classes, di-
uretic (13.5%) and angiotensin II receptor blocker 
(7.5%) were reported to be the least prescribed in this 
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study. The low prescription of diuretic could possibly be 
attributed to fears of adverse metabolic effects, especially 
hypokalaemia and the resulting adverse effects. The study 
also noted that the number of antihypertensive medications 
prescribed was not found to be significantly associated with 
target blood pressure control. This was in contrast with the 
findings from a national survey in the United States which 
noted a 26% increased likelihood of blood pressure control 
in patients with multiple-pill combinations[11]. The absence 
of significant association might be due to the relatively 
small sample size of patients recruited. 

There has been some suggestions that Asians may experi-
ence a lower efficacy with angiotensin II receptor block-
ers use, plausibly due to genetic variants in cytochrome 
P4502C9 enzyme[12]. Nevertheless, subgroup analysis per-
formed to explore the differences in antihypertensive drug 
responses among different ethnic groups found that there 
was no discernible difference in systolic blood pressure 
lowering between the groups. This could be caused by the 
relatively small sample size of patients receiving angioten-
sin II receptor blocker.  

This study has some limitations which warrant attention 
and further research. Firstly, the study only included a  
small sample size which made it difficult to identify for 
any association between variables in certain subgroups of 
patients. Another limitation of this study was the retrospec-
tive design in which any causality was not able to be ascer-
tained and adherence to medications, in particular among 
older patients, could be a confounding factor affecting 
the clinical management of hypertension. Hence, further 
research of sufficiently large sample size is necessary to 
elucidate the effects of different classes of antihypertensive 
medications in a multi-ethnic community.

Conclusion

This study noted that the most commonly prescribed an-
tihypertensive class was calcium channel blockers, spe-
cifically amlodipine. There were significant reductions in 
systolic and diastolic blood pressure at clinic follow-up at 
6 months. Future studies should incorporate larger sample 
size to provide more robust data on medication utilisation 
in relation to hypertension management in Malaysia.
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