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Abstract

Objective: This study evaluates physicians’ adherence to Malaysian Clinical Practice Guidelines for Hypertension 
2013 (MCPGs-HPT-2013) and the factors influencing patients’ adherence to antihypertensive medications. 
Materials and Methods: Among a cohort of randomly selected 170 hypertensive patients, the prescribing trends 
of physicians were compared with MCPGs-HPT 2013. Univariate and multivariate analyses (odds ratio [OR], 
95% CI) were done to investigate the physician’s adherence to MCPGs-HPT-2013. Results: Patients that had three 
concurrent clinical conditions and prescribed with angiotensin-converting enzyme inhibitors (P < 0.05, OR = 2.989) 
were affected the most with physicians’ non-adherence with MCPGs-HPT-2013. Conclusion: Surprisingly, <50% 
of the total patients received guidelines compliant pharmacotherapy that emphasizes the need for strict adherence 
to MCPGs-HPT-2013 in Malaysia.
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INTRODUCTION

The principal goal in ensuring an improved 
therapeutic regimen for hypertension 
(HPT) is to reduce morbidity, mortality 

and preventing cardiovascular, cerebrovascular, 
and renovascular diseases.[1,2] To control 
HPT, several management guidelines have 
been developed and disseminated worldwide. 
These guidelines consist of recommendations 
based on screening, diagnosis, and treatment 
of HPT. After a series of evidence-based 
clinical trials, HPT management guidelines 
have recommended various drug classes as 
preferred agents in the treatment of HPT with 
and without comorbidities. Therefore, they 
may be considered as the “gold standard” for 
assessing the quality of pharmacotherapy in 
daily medical practice. To improve HPT control, 
the Malaysian HPT Society is also developing, 
disseminating, and regularly updating HPT 
management guidelines since 1998.[3]

Several guidelines are currently in use for the 
effective management of HPT globally, such 

as Eighth Joint National Committee, European Society 
of HPT/European Society of Cardiology Guidelines 
for the Management of Arterial HPT, 2011 Canadian 
Recommendations for the Management of HPT, and 
2013 Malaysian Clinical Practice Guidelines (MCPGs) 
Management of HPT. Poor implementation of guidelines 
may be due to several factors such as lack of awareness, lack 
of agreement, and lack of expectation that a given behavior 
will lead to a particular consequence, the inertia of previous 
practice, and external barriers.[4] Some of the commonly 
cited predictors for nonadherence include the concurrent 
use of multiple medications, frequency of medication 
changes, socioeconomic status, cost, household composition, 
comorbidity, and accessibility to medical care.[5,6]
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Nonadherence may aggravate disease severity, leading to 
increased utilization of medical care services and inflating 
higher health care costs. According to some previous 
studies, patients who were nonadherent to antihypertensive 
therapy were significantly more likely to have higher 
rates of hospitalizations and emergency room visits due 
to cardiovascular-related hospitalizations as well as other 
causes.[7] The main objectives of the current study were to 
evaluate physicians’ level of adherence to evidence-based 
therapies as recommended in MCPGs-HPT-2013 and to 
investigate different factors such as demographic, social, and 
medical socioeconomic influencing patients’ nonadherence.

MATERIALS AND METHODS

This retrospective and observational study was conducted 
from June 2014 to August 2014 at Hospital Serdang, which 
is a teaching hospital, located in Selangor, a major state 
in Malaysia. It provides primary, secondary, and tertiary 
services. This study gathered data for 6 months from Hospital 
Serdang online electronic medical records; eHIS live system 
(n = 170) using a specially designed data collection form. 
The inclusion criteria were all hypertensive patients over 
17 years old with or without comorbidities, prescribed with 
at least one antihypertensive medication by physicians in 
Hospital Serdang. Diagnosis of HPT and other comorbidities 
were based on documentation from patients’ medical record. 
Patients with diabetes mellitus type 2 (DM), cardiovascular 
diseases, chronic kidney disease (CKD), lung disease, 
dyslipidemia, and obesity were reported individually. Patients 
having incomplete clinical information, missing medication 
history and pregnant women were excluded from this study.

Instruments and tools

The data collection form was specifically designed 
to accumulate all information regarding the patients’ 
demographic characteristics such as age, gender, ethnicity, 
and smoking status. The drug prescribing pattern for 
antihypertensive medications was also listed in the form and 
it included the following details: Medication prescribed for 
HPT, all concurrent comorbidities, medication prescribed for 
the comorbidities, the dosage of the prescribed medications, 
and contraindication to the antihypertensive medications.

Adherence guidelines

The physician’s compliance with CPGs was measured by 
comparing the prescribed antihypertensive medications 
according to MCPGs-HPT-2013, 4th Edition (as illustrated 
in the antihypertensive chart shown in Figure 1). Drugs 
prescribed to the antihypertensive patients were noted by 
their generic names. Antihypertensive medication with only 
one active ingredient was defined as monotherapy, while 
more than one active ingredient (either in combination or two 

different single pills) was defined as polytherapy. A detailed 
review of the patients’ medical records was conducted. 
Adverse drug reactions and contraindications to the 
prescribed medications were noted and compared with CPG 
2013 to find acceptable rationales for the nonadherence to 
guidelines. The prescription was then classified as compliant 
or non-compliant according to the MCPGs-HPT-2013

Antihypertensive chart

A score of one point was credited to each MCPGs-HPT-2013 
compliant prescription, while zero (0) to each non-compliant 
prescription. The prescriptions were considered compliant to 
guidelines under the following scenario:
1. The first-line agent for the particular condition was 

prescribed according to MCPGs-HPT-2013
2. The first-line agents having no contraindication to its use 

were prescribed according to MCPGs-HPT-2013to the 
patients with multiple comorbidities

3. The first-line agent for a particular condition was not 
prescribed according to MCPGs-HPT-2013 due to 
adverse drug reactions caused by the recommended drug 
or any contraindication to its use.

Statistical analysis

Data collected from e-HIS live system online database were 
analyzed using Statistical Package for the Social Sciences 
(SPSS) software version 20.0 for windows. Patients’ 
sociodemographic characteristics such as age, gender, ethnicity, 
and smoking status were entered as categorical variables. 
Comorbidities and contraindications to antihypertensive 
medications were entered as dichotomous categorical data. The 
prescribing trends of antihypertensive medications, the number 
of antihypertensive medications prescribed, and the pattern 
of prescribing antihypertensive medications combination, 
contraindication to antihypertensive medications of the 
patients’ and physicians’ compliance to MCPGs-HPT-2013 
were analyzed using descriptive statistics. Categorical data 
were presented as frequency and percentage while continuous 
data were reported as mean ± standard deviation. Univariate 
analysis was used and the crude odds ratio (OR) with 95% 
confidence interval was calculated to investigate the patients’ 
factors affecting the physicians’ adherence to MCPGs-
HPT-2013. To further assess the relationship between patients’ 
factors and physicians’ adherence to the guideline, adjusted 
OR (with 95% CI) was calculated using a multivariate 
test (multiple logistic regressions) only for variables with 
significant correlation from the univariate model.

Ethics approval

The study commenced in June 2014 after the Clinical 
Research Centre and the National Medical Research Register 
for the Ministry of Health (MOH), National Institute of 
Health’s approval (Research ID: 21060).
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+
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ACEI
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Figure 1: Criteria for measuring physician’s compliance with medication recommendations of Malaysian Clinical Practice 
Guidelines for Hypertension 2013.  ACEI: Angiotensin-converting enzyme inhibitors, AF: Atrial fibrillation, ARB: Angiotensin 
receptor blocker,  BB: Beta-blocker, CCB: Calcium channel blocker, CHD: Coronary heart disease,  CKD: Chronic kidney 
disease, DM: Diabetes mellitus, HF: Heart failure,  LVH: Left ventricular hypertrophy, MI: Myocardial infarction, PAD: peripheral 
arterial disease,  Proteinuria: >3 g day (Contd...)
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RESULTS

The mean number of medications per prescription in this 
study was 2.49 ± 1.147. Only 40 (23.5%) of the patients were 
on monotherapy, while 47 (27.6%), 51 (30.0%), 23 (13.5%), 
and 9 (5.3%) were on 2, 3, 4, and more than 4 antihypertensive 
medications, respectively [Figure 2].

Demographics and clinical characteristics of the patients 
included in the final analysis are given in Table 1. Only 
about 79, that is, 47% of the patients received guidelines 
in accordance with compliant therapy [Figure 3]. On 
multivariate analysis, we found that CPG adherence had a 
significant association with the number of comorbidities and 
the utilization of angiotensin-converting enzyme inhibitors 
(ACEIs) and have been listed in Table 2.

Patients’ characteristics

Patients who were diagnosed with HPT from January 01, 
2014, to May 31, 2014, were identified from the Hospital 
Serdang online database and were selected for review. 
A randomly selected cohort of 170 hypertensive patients 
who met the selection criteria was included in this study. The 
mean age of our study population was 59.32 ± 13.338 years 
(range 22–83 years), with 55.9% of the patients aged over 
60 years. There was a minor difference of 2.36% in the 
distribution of female and male hypertensive patients. Malay 
patients were the highest in number (56.5%), followed by 
Chinese (26.5%), Indian (14.7%), and others (2.4%). Our 
findings revealed that the majority of the patients were non-
smokers, while only 2 patients were active smokers and 16 
were ex-smokers. The mean number of comorbidities per 
patient in this study was 2.56 ± 1.026. Most of the patients 
had 2–3 comorbidities (70%), <15% had only one or no 
comorbidity, and approximately, another 15% of the patients 
had 4 or more concurrent clinical conditions as illustrated in 
Table 1.

DISCUSSION

Antihypertensive drugs often divided into two main categories, 
(1) renin-angiotensin-aldosterone system blockers (directly 
or indirectly), i.e., ACEIs, ARBs, direct renin inhibitors, and 
β-blockers, and (2) sodium and water eliminators, i.e., diuretics 
and calcium channel blockers (CCBs).[8] ACEIs, which were 
originally discovered from the Brazilian pit viper’s venom, 
are the first-line treatment or drug of choice in controlling 
HPT.[9] The second drug of choice is ARBs, especially in those 
patients where ACEIs are intolerant as they do not cause dry 

DM+CHD+HF
ACEI

DM+CKD+HF
ACEI

DM+CHD+HF
ACEI

CKD+HF+LVH
ACEI+ARB

DM+CHD+CKD
with proteinuria

ACEI/ARB
 + 

BB/*CCB
DM+CKD+LVH

ACEI+ARB
DM+HF+ Stroke

ACEI
DM+CHD+CKD

ACEI

DM+HF+ Stroke
ACEI

DM+HF+LVH
ACEI+ARB

ACEI: Angiotensin-Converting Enzymes Inhibitors AF: Atrial Fibrillation                    ARB: Angiotensin Receptor Blocker
BB: Beta Blocker    CCB: Calcium Channel Blocker   CHD: Coronary Heart Disease
CKD: Chronic Kidney Disease   DM: Diabetes Mellitus    HF: Heart Failure
LVH: Left Ventricular Hypertrophy   MI: Myocardial infarction    PAD: Peripheral Arterial Disease
Proteinuria: >3g/ day

Figure 1: (Continued) Criteria for measuring physician’s compliance with medication recommendations of Malaysian Clinical 
Practice Guidelines for Hypertension 2013. ACEI: Angiotensin-converting enzyme inhibitors, AF: Atrial fibrillation, ARB: 
Angiotensin receptor blocker,  BB: Beta-blocker, CCB: Calcium channel blocker, CHD: Coronary heart disease,  CKD: Chronic 
kidney disease, DM: Diabetes mellitus, HF: Heart failure,  LVH: Left ventricular hypertrophy, MI: Myocardial infarction, PAD: 
peripheral arterial disease,  Proteinuria: >3 g day

Figure 2: Number of antihypertensive medications prescribed 
per patient

Figure 3: Percentage of physicians’ compliance toward 
Malaysian clinical practice guidelines for hypertension 2013
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cough like ACEIs.[9] CCBs are also considered the best choice 
for primary HPT, especially in older patients and in patients 
of African or Caribbean origin.[10] β-blockers are the last resort 
option to treat HPT unless there are other indications such as 
myocardial infarction or atrial fibrillation. Diuretics are often 
used as “add on” therapy, especially thiazide diuretics which 
are commonly prescribed in patients not responding to first 
and second-line antihypertensive therapies.[11]

The study findings showed that 53% of the prescriptions 
were not according to the recommendations in MCPGs-
HPT-2013. This result was comparable to a retrospective 
cohort study done by Crocker et al.,[12] where the overall 
physicians’ adherence toward guidelines was only about 
57%. However, a different trend was shown in a previous 
study done at Penang, Malaysia, where an overall fair level of 
adherence to the MCPGs-HPT-2008 was observed and more 
than two-thirds (73.5 %) of the total prescriptions written 
were in compliance to the MCPGs-HPT-2008.[3,13]

Overall, diuretics were the most frequently prescribed 
antihypertensive class in this study. Regarding diuretics 
prescribing, these findings were aligned with the MCPGs-
HPT-2013 that states that diuretics will enhance the efficacy of 
other classes when used in combination.[14,15] CCBs were the 
second most frequently prescribed class. MCPGs-HPT-2013 
recommended ACEIs as the first-line antihypertensive therapy in 
the most conditions of HPT, with or without comorbidities.[16,17]

Despite the demonstrated efficacy and safety, and MCPGs-
HPT-2013 recommendations of prescribing ACEIs in DM and 
renal disease,[18] they were underutilized in this study. Only 
28.2% of the patients were prescribed with ACEIs. Besides 
that, thiazide-diuretics were widely used in patients with 
CKD stage IV and V.[19] This practice was not aligned with the 
MCPGs-HPT-2013 that states that thiazide-diuretics may not 
be effective in treating patients with GFR <30 ml/min/1.73 m². 
Furthermore, both ACEI and thiazide-diuretics were prescribed 
in contraindicated patients with 23.2% and 3.0%, relatively.

Another practice that was not in conjunction with MCPGs-
HPT-2013 was the utilization of methyldopa (alpha-adrenergic 
agonist). Even though methyldopa is only indicated for HPT 
in pregnancy, a few patients were still being prescribed with 
the medication.[20] Patients’ factors that significantly affected 
the utilization of antihypertensive classes included age, type, 
and number of comorbidities and when used in combination 
with other antihypertensive classes.[21]

In total, the percentage of physicians who adhered to MCPGs-
HPT-2013 was only 47% (as represented in Figure 3). Our 
results also revealed that physicians’ adherence toward 
the MCPGs-HPT-2013 was affected by the number of 
comorbidities as well as when patients were prescribed with 
ACEIs (P < 0.05, OR = 2.989).

CONCLUSION

Indeed, HPT is a global public health issue and reviews 
and guidelines establish the best therapies based on 
numerous clinical trials to reduce the incidence of HPT 
and its complications. To improve HPT control, various 
HPT management guidelines have been published, 
disseminated, and regularly updated throughout the entire 
world. These guidelines provide concise, evidence-based 

Table 1: Patients’ demographics and clinical 
characteristics

Variable Mean±SD n (%)
Gender

Male 83 (48.82)

Female 87 (51.18)

Age 59.32±13.338

<40 18 (10.6)

40–59 57 (33.5)

Over 60 95 (55.9)

Ethnicity

Malay 96 (56.5)

Chinese 45 (26.5)

Indian 25 (14.7)

Others 4 (2.4)

Smoking status

Never 152 (89.4)

Active and ex-smoker 18 (10.6)

No. of comorbidities

≤1 24 (14.1)

2 61 (35.9)

≥3 85 (50.0)

Types of comorbidities

Chronic kidney 
disease

168 (98.8)

Diabetes mellitus 125 (73.5)

Cardiovascular 
disease

51 (30.0)

Obesity 50 (29.4)

Dyslipidemia 37 (21.8)

Lung disease 6 (3.5)

Table 2: Multivariate analysis for physicians’ 
adherence toward Malaysian clinical practice 

guidelines for hypertension 2013
Variable Odds ratio 95% CI P value
3 comorbidities 2.989 1.003–8.901 0.049

ACEIs 4.075 1.905–8.720 0.000
CI: Confidence interval, ACEIs: Angiotensin-converting enzyme 
inhibitors
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recommendations to the prescribers to achieve optimal 
HPT control. Despite the positive impact of guidelines’ 
implementation on HPT control, existing literature suggests 
that patients with HPT are not being treated according to the 
stipulated guidelines. Observational studies have shown that 
the health-care providers’ attitudes, behavior toward HPT 
management, and deviation from the CPGs account for more 
than 66% of the poor control of HPT. The study findings 
indicate that physicians’ adherence to MCPGs-HPT-2013 
accounted for 47% and the remaining 53% were nonadherent 
to the suggestive guidelines by the MOH Malaysia for their 
hypertensive patients, whereas the prevalence and poor 
control of HPT are alarmingly high in Malaysia.

ACKNOWLEDGMENT

The authors would like to thank the Deanship of Scientific 
Research at Prince Sattam bin Abdulaziz University, 
Al-Kharj, Saudi Arabia, for the support in the publication of 
this manuscript. The authors would also like to express their 
sincere gratitude to all of the participants involved in this 
study in any capacity.

REFERENCES

1. Williams B. Recent hypertension trials: Implications and 
controversies. J Am Coll Cardiol 2005;45:813-27.

2. Ahmad N, Hassan Y, Tangiisuran B, Meng OL, Aziz NA, 
Khan AH. Guidelines adherence and hypertension 
control in an outpatient cardiology clinic in Malaysia. 
Trop J Pharm Res 2012;11:665-72.

3. Ahmad N, Hassan Y, Tangiisuran B, Meng OL, Aziz NA, 
Ahmad FU, et al. Guidelines adherence and hypertension 
control at a tertiary hospital in Malaysia. J Eval Clin 
Pract 2013;19:798-804.

4. Heneghan C, Perera R, Mant D, Glasziou P. Hypertension 
guideline recommendations in general practice: 
Awareness, agreement, adoption, and adherence. Br J 
Gen Pract 2007;57:948-52.

5. Berg JS, Dischler J, Wagner DJ, Raia JJ, Palmer-
Shevlin N. Medication compliance: A healthcare 
problem. Ann Pharmacother 1993;27:S1-24.

6. Kassab Y, Hassan Y, Aziz NA, Ismail O, AbdulRazzaq H. 
Patients’ adherence to secondary prevention 
pharmacotherapy after acute coronary syndromes. Int J 
Clin Pharm 2013;35:275-80.

7. Lulebo AM, Mutombo PB, Mapatano MA, Mafuta EM, 
Kayembe PK, Ntumba LT, et al. Predictors of non-
adherence to antihypertensive medication in Kinshasa, 
democratic republic of Congo: A cross-sectional study. 
BMC Res Notes 2015;8:526.

8. Brown MJ. Aliskiren. Circulation 2008;118:773-84.
9. Van Vark LC, Bertrand M, Akkerhuis KM, Brugts JJ, 

Fox K, Mourad JJ, et al. Angiotensin-converting 
enzyme inhibitors reduce mortality in hypertension: 
A meta-analysis of randomized clinical trials of renin-
angiotensin-aldosterone system inhibitors involving 
158,998 patients. Eur Heart J 2012;33:2088-97.

10. Rosenman DJ, McDonald FS, Ebbert JO, Erwin PJ, 
LaBella M, Montori VM. Clinical consequences of 
withholding versus administering renin-angiotensin-
aldosterone system antagonists in the preoperative 
period. J Hosp Med 2008;3:319-25.

11. Peck TE, Hill SA, Williams M. Antihypertensives. In: 
Pharmacology for Anaesthesia and Intensive Care. 
3rd ed. Cambridge: Cambridge University Press; 2008. 
p. 259-69.

12. Crocker A, Alweis R, Scheirer J, Schamel S, Wasser T, 
Levingood K. Factors affecting adherence to evidence-
based guidelines in the treatment of URI, sinusitis, and 
pharyngitis. J Community Hosp Intern Med Perspect 
2013;3:20744.

13. Malaysian Hypertension Guideline Working Group. 
Clinical Practice Guidelines on Management of 
Hypertension. 3rd ed. MOH/P/PAK/156.08 (GU). 
Malaysia: Ministry of Health; 2008. Available from: 
http://www.acadmed.org.my/index.cfm?menuid=67. 
[Last accessed on 2019 Dec 23].

14. Asch SM, Kerr EA, Lapuerta P, Law A, McGlynn EA. 
A new approach for measuring quality of care for women 
with hypertension. Arch Intern Med 2001;161:1329-35.

15. Borzecki AM, Oliveria SA, Berlowitz DR. Barriers to 
hypertension control. Am Heart J 2005;149:785-94.

16. Phillips LS, Branch WT, Cook CB, Doyle JP, El-Kebbi 
IM, Gallina DL, et al. Clinical inertia. Ann Intern Med 
2001;135:825-34.

17. Chobanian AV. Impact of nonadherence to 
antihypertensive therapy. Circulation 2009;120:1558-60.

18. Gu Q, Burt VL, Dillon CF, Yoon S. Trends in 
antihypertensive medication use and blood pressure 
control among United States adults with hypertension: 
The national health And nutrition examination survey, 
2001 to 2010. Circulation 2012;126:2105-14.

19. Gupta R, Guptha S. Strategies for initial management of 
hypertension. Indian J Med Res 2010;132:531-42.

20. Theodorou M, Stafylas P, Kourlaba G, Kaitelidou D, 
Maniadakis N, Papademetriou V. Physicians’ perceptions 
and adherence to guidelines for the management of 
hypertension: A national, multicentre, prospective study. 
Int J Hypertens 2012;2012:s503821.

21. Weber MA, Schiffrin EL, White WB, Mann S, 
Lindholm LH, Kenerson JG, et al. Clinical practice 
guidelines for the management of hypertension in the 
community: A statement by the American society of 
hypertension and the international society of hypertension. 
J Clin Hypertens (Greenwich) 2014;16:14-26.

Source of Support: Nil. Conflicts of Interest: None declared.


