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Home medication review (HMR) is a continuity of patient’s
care from ward to patients’ home before patient came to clinic
for follow up. HMR helps to promote optimal and quality use of
medication at patients’ home. It is very important in helping to
improve patients’ and caregiver’ knowledge and understanding
about medicines.The objectives of this study were to determine

Pharmacy Department, Hospital Sultanah Nur

the effectiveness of pharmacist’s intervention on patients’ blood

Zahirah(HSNZ), Kuala Terengganu, Malaysia

pressure, glucose level and cholesterol level pre- and post-
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HMR.This retrospective cohort study was conducted and data
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of post-stroke patient from January to December 2015 who
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underwent HMR services in a tertiary hospital were included
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and had at least 2 sessions of HMR were chosen for this study.
Patients’ blood pressure, glucose reading and cholesterol level
pre and post-HMR were recorded together with pharmacists’
intervention. Data analysis was done by using SPSS v. 21 with
p<0.05 considered as statistically significant Our study showed
the significant reduction of SBP, glucose and cholesterol level
before and after HMR. Thus, pharmacists’ involvement and
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intervention during HMR visits help in reduction of blood
pressure, blood glucose level as well as cholesterol level in
post-stroke patients.
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INTRODUCTION:
Stroke is known to be the second and fifth leading cause of death in the population above the
age of 60 years old and aged 15 to 59, respectively.(1)In Malaysia, it is the third largest cause
of death and one of the top five leading causes of disease with a marked increment
ofincidenceand prevalence of both ischemic and hemorrhagic strokes from 2010 to 2014.(2,
3)The risk of recurrent stroke is greatest in the first 6 months, with hypertension, diabetes
mellitus, and elevated serum lipids remained as important risk factors.(4, 5)One study
revealed that medication not taken as prescribed increased the risk of stroke by six
times.(6)Despite all the evidence,the medication adherence level is still remaining low with
the commonest explanation cited by patients were they did not feel the need to take the
medication.(7, 8)
Home medication review (HMR) is defined by Malaysia Ministry of Health (KKM) as a form
of continuity of patient’s care from the ward and Medication Therapy Adherence Clinic
(MTAC) to patient’s home. HMR involves a multidisciplinary team consisting of
pharmacists, nurses, physiotherapist and occupational therapists.(9) However, pharmacists
are the one designated to conduct HMR and can carry out HMR sessions without the home
care team. HMR is important in helping stroke patients to improve their knowledge and
understanding about medicines and promoting the optimal and quality use of medication at
patients’ home.
Although this service is relatively new in Malaysia, there is increasing data tosupport the role
and benefit of such services in this setting. (10) Several studies have reported the provision of
home carepharmacy services in supporting patients after discharge fromacute care.(11, 12)
Other literature has affirmation the benefit of a home visit by a pharmacist after hospital
discharge on patients’ quality of life and outcomes such as unplanned readmissions, and outof-hospital deaths.(13, 14)
HMR service in our set had been initiated in 2009. It is the collaboration between the
pharmacist and home care team which included home care nurses, physiotherapists, and
occupational therapist. The referral will be done by from the physician and the patients were
telephoned one day prior to the scheduled home visit to arrange the visit.
Thisservices targeted post-stroke patient with Modified Rankin scale (MRS) of three to five.
This well-established scale used for evaluating stroke patient outcomes. It is ranging from 0
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=No symptoms at all, 1 = No significant disability despite symptoms; able to carry out all
usual duties and activities, 2= Slight disability; unable to carry out all previous activities, but
able to look after own affairs without assistance, 3= Moderate disability; requiring some help,
but able to walk without assistance,4=Moderately severe disability; unable to walk without
assistance and unable to attend to own bodily needs without assistance, 5= Severe disability;
bedridden, incontinent and requiring constant nursing care and attention and 6=dead.(15)
Apart MRS scale, nasogastric tube patient with multiple medications and had the history of
poor compliance to medication also included.
Consent will be obtained from patient or caretaker in order for home visits to be carried out.
The workflow and documentation used during this HMR service were strictly based on Home
Medication Review Protocol published by Malaysia Ministry of Health.
The HMR pharmacist also has obtained the written permission from the head of the pharmacy
to conduct this service. Prior to conduct the HMR service, all pharmacists must attend the
short course training program under assigned senior pharmacist and received the certificate
from Malaysia Ministry of Health.
OBJECTIVES:
The main aim of this study was to retrospectively evaluate the impact of HMR pharmacists'
involvement in post-stroke patient's management. The specific objectives were to evaluate the
effect of visit and recommendations made by pharmacists on clinical outcome (blood
pressure, blood glucose, and low-density lipoprotein (LDL).
METHODOLOGY:
Ethics approval for this study was granted by the local institutional review board approval,
Malaysia Medical Research, and Ethics Committee (MREC).
The patients included in this evaluation were those who received the HMR pharmacy service
from January to December 2015.These patients were originally referred to the HMR service
on the basis of standard criteria.(9). During the visit, pharmacist assessed patients' medication
regimen for the purposes of identifying and resolving drug-related problems, as well as
reconciling the medications the patient was taking at home with what was prescribed at the
time of hospital discharge. Compliance assessment also will be performed by using a tool as
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provided in the HMR form. Counseling session will be conducted to the patient and/or
caretaker based on standardized counseling checklist derived from Malaysia Protocol
Medication Therapy Adherence Clinic, Ward & HMR:Neurology(Stroke).(16)
Information collected for review included patients’ demographic background (age, gender),
major risk factors for stroke, blood pressure, blood glucose, LDL, relevant laboratory results
were retrieved from HMR cases and Hospital Information System (HIS) reports, whereas
pharmacist recommendations to the physician or patients and pharmaceutical care issue
(PCI), were extracted from pharmacist HMR reports. We included all post-stroke patients
who underwent at least two sessions of HMR and received pharmaceutical interventions
during the HMR. Those who were referred to other facilities were discharged or passed away
after one HMR session were excluded. All clinical data provided within the HMR reports
were originally compiled and documented by the accredited pharmacists undertaking the
HMR reviews. During the study, a member of the research team evaluated the patients’
systolic blood pressure (SBP), fasting blood glucose(FBS),HbA1cand LDL at baseline (prior
to the HMR service), after the HMR service (based on pharmacist recommendations to the
physician), and following physician uptake of pharmacist recommendations. The reason
systolic blood pressure selected was that the elevation of systolic blood pressure (SBP) has
been identified as an independent risk factor in older patients with hypertension that far
exceeds the risk associated with an elevated diastolic BP.(17)
Statistical Analysis
Statistical analyses were performed using SPSS statistical software 21.0 (SPSS Inc., Chicago,
IL). Baseline patient characteristics for all continuous variables are presented as mean ± SD
values. Dichotomous and categorical variables are presented as frequency and percentage of
the total. The patients’ blood pressure, blood glucose, and LDL level were computed at
baseline and after the HMR service. Normality tests were carried out on respective data and
suitable tests would be used for subsequent analysis. The change of the outcomes before and
after the HMR service was compared by using paired samples t-test.Categorical data were
analyzed by Chi-square or Fisher's exact tests; the latter was only used when at least one of
the variables had less than five patients or events. A p-value less than 0.05 was considered
statistically significant.
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RESULTS
Table 1 shows the baseline characteristics of the patients (N=43).The mean ± SD age of the
patients was 64.49 ± 10.00 years, and 46.5% were male with the majority was Malay. The
hypertension (n = 37; 86.0%) was the most frequently identified co-morbidity. Some
participants had multiple co-morbidities and they have categorized under each comorbidity
accordingly.
Table 1: Baseline demographic characteristic data of the study participants
Category
Age (year)
<65
≥65
Gender
Male
Female
Race
Malay
Chinese
Stroke type
Ischemic
Hemorrhagic
Co-morbidities
Hypertension (HPT)
Hyperlipidaemia (HPL)
Diabetes mellitus (DM)
Ischemic
Heart
Disease(IHD)
Atrial Fibrillation (AF)
Modified Rankin Scale
1
2
3
4
5

Frequency (%), n=43

Mean (SD)
64.49 (± 10.00)

23 (53.5)
20 (46.5)
20 (46.5)
23 (53.5)
41 (95.3)
2 (4.7)
33 (76.7)
10 (23.3)
37 (86.0)
25 (58.1)
24 (55.8)
8 (18.6)
5 (11.6)
1(2.3)
5(11.6)
13(30.2)
15(34.9
9(20.9)

The impact of pharmacists’ involvement in home medication review (HMR) was assessed by
using systolic blood pressure (SBP), fasting blood glucose(FBS),HbA1c and LDL. As in
Table 2, at the 5% level of significance, the means of SBP, HbA1c, and LDL were found to
be significantly reduced after HMR visit.
By using independent-samples t-test and one way ANOVA, factors such as age, gender,
stroketype, andfunctional statuswere further investigated to determine whether they may
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influence the SBP, blood glucose level (FBS and HbA1c) and LDL before andafter HMR.
We classify the patient based on MRS to functional independence (MRS score of 1-2) and
functional dependence(MRS score of 3 to 5)
From the analysis, there was a significant difference in the SBP reduction for male (M=21.13,
SD=14.93) and female (M=6.82, SD=22.82); t (31) =2.12, p = 0.042. No association was
found between other variables.
Table 2: Comparison of mean SBP, FBS,HBA1c,LDL of patient pre and post HMR
Pre HMR

Post HMR

Mean SBP, mmHg (SD)

152.9(25.9) 138.9(26.5)

Mean difference
(95%CI)
14.0(6.75,21.25)

t-statistic(df)

P value

3.93(32)

<0.001

Mean FBS,mmol/L(SD)

9.1(6.8)

7.3(3.5)

1.74 (-0.84,4.33)

1.39(24)

0.177

Mean HbA1c, % (SD)

9.5(4.4)

7.1(2.2)

2.43(0.46,4.39)

2.71(11)

0.020

Mean LDL,mmol/L (SD)

4.1(1.5)

2.8(1.7)

1.3(0.65,1.90)

4.21(25)

<0.001

DISCUSSION:
HMR service was one of the strategies initiated in order to assist in managing post-stroke
patient especially based on the result, more than 80 percent of our patient were functional
dependent with 20% was bedridden. The result from this study indicated that pharmacists’
intervention during HMR brought significant difference in participants’ SBP, blood glucose
level specifically HbA1cand cholesterol level before and after HMR. This result was in
accordance with the previous studies.(14, 18-22)All authors also agreed that pharmacists’
involvement in patients’ management helped to improve patients’ blood pressure and blood
glucose as well as overall health involvement.
Recognition of pharmacists’ role in Type 2 Diabetes patients’ management and the benefits it
brought towards patients’ health and pharmaceutical care had been highlighted in one
systemic review of 36 studies about pharmacists’ involvement in patient care.(23) Another
meta-analysis study of pharmacist intervention on hypertension management also revealed
the same conclusion.(24)One study on the role of the pharmacist in the management of
dyslipidemia made a conclusion that pharmacists, regardless area of practice, either in
community, ambulatory, or hospital, can play an important role as part of the
multidisciplinary team in managing this healthcare problem.(25)
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This is due to the role of the pharmacist to identify and resolve issues related to drug
interactions, dosing problems, and adverse reactions during HMR sessions. Preventing and
resolving such issues are required to ensure that the pharmacists’ interventions produce
positive patient outcomes.Another study on pharmacist-conducted medication review showed
that medication review by pharmacists at the very least can even help to reduce prescribing
which may improve their quality of life and yet able to have adequate control over their
illnesses.(26)
The risk of recurrent stroke is high and will increase by time from 3.1% at 30 days, to 11.1%
at one year after initial stroke.(27)Many studies shown that targeting hypertension, diabetes
mellitus and hyperlipidemia carried the highest benefit in reducing stroke burden.(28-32) One
study suggested that early, active, and sustained implementation of effective strategies for
preventing subsequent cardiovascular events may improve long-term survival after
stroke.(33) Furthermore, the disability and survival rate of recurrent stroke patients reported
being more severe as compared to first stroke survival. (34) Hence, this positive finding
subsequently may help in reducing the risk of a recurrent event.
Further analysis on factors associated with the reduction of systolic BP, glucose level and
LDL revealed that reduction of blood pressure was affected by gender wherebyage played a
role in glucose level reduction which demonstrated by fasting blood glucose.
The mean± SD SBP for male prior HMR was 148.20 ± 24.68 mmHg and female
152.74±28.32 mmHg. After HMR service, both were reduced to 126.88±21.41 mmHg and
150.12±26.48 mmHg, respectively. The significant reduction was seen in a male group. Data
on the association of gender with hypertension control have been conflicting. Several studies
found better blood pressure control in a male. (35, 36) However, other studies have reported
either no difference(37)or identify female gender as a significant predictor of blood pressure
control in multivariable models (38, 39)Besides gender, other studies also reported age as the
contribution factor for blood pressure control. (38, 40)
Previous studies revealed that diabetes control was influenced by age, and gender(41, 42)but
the present study results didn’t find the association of diabetes control with gender, age as
well as stroke type and functional ability status.
As for cholesterol control, our study couldn’t find any association between factors
investigated. The finding from a study conducted in outpatient setting shown favoring result
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to male in all age group. (22, 43) Interventions such as this home medication review service
to improve risk factor control should not target exclusively to patients. Family members need
to expand their knowledge of the disease for proper care of their relatives. Considering more
than eighty percent of our patients were functional dependent, the support of family members
plays a strong role in accomplishing the treatment goal.
During this service, pharmacists’ intervention only focused on medications and problems
regarding medications. Other issues such as lifestyle and diet which may have the effect on
reduction of blood pressure, blood glucose level, and cholesterol level were not investigated.
However, a majority of our patients were on nasogastric tube feeding, this limitation was able
to be controlled.
CONCLUSION
Pharmacist involvement in HMR has an impact on the reduction of systolic blood pressure,
blood glucose level, and cholesterol level. Hence, HMR service might be offered at other
primary or secondary healthcare facilities provided there are enough resources to carry out
HMR services to improve patients’ health.
ACKNOWLEDGMENT
We thank the Director General of Ministry of Health, Malaysia for his permission to publish
this manuscript. Our sincere thanks also go to personnel from pharmacy department and
home care team for their contribution to the data collection.
REFERENCES:
1. Global Atlas on Cardiovascular Disease Prevention and Control. Geneva World Health Organization; 2011.
2. Loo KW GS. Burden of stroke in Malaysia. Int J Stroke. 2012:165-7.
3. Zariah A. Aziz, Yvonne Y.L. Lee, Bahari Awang Ngah, Norsima Nafizah Sidek, Irene Looi, Md. Rafia
Hanip,Hamidon B. Basri. Acute Stroke Registry Malaysia, 2010-2014: Results from the National Neurology
Registry. Journal Stroke Cerebrovasc Disease. 2015 Dec;24(12):2701-9. Epub 2015 Aug 31.
4. Colón-Emeric CDBaCS. Secondary Stroke Prevention Strategies for the Oldest Patients: Possibilities and
Challenges. Drug Aging. 2009;26(3):209-30.
5. Ong TZ RA. Risk factors for stroke and predictors of one-month mortality. Singapore Med Journal. 2002
Oct;43(10):517-21.
6. B. Th. Baune YAaRB. Factors of Non-Compliance with the Therapeutic Regimen among Hypertensive Men
and Women: A Case-Control Study to Investigate Risk Factors for Stroke. European Journal of Epidemiology.
2005;20(5):411-9.
7. Ma R WC, Zhao X, Xu M, Lv Y, Wei M, Cai Y, Zhang Z, Wang L, Zhang W, Huang Y, Li Y, Li H, Wang
Y. A survey on compliance with secondary stroke prevention guidelines and follow up for the inpatients with
atherosclerotic cerebral infarction/transient ischemic attack. Neurological Research. May 2008;30(4):383-8.

Citation:Norsima Nazifah Sideket al. Ijppr.Human, 2017; Vol. 11 (1): 77-86.

84

www.ijppr.humanjournals.com
8. Arif H AB, Islam M, Aftab U, Kumar S, Shafqat S. Drug compliance after stroke and myocardial infarction: a
comparative study. Neurology India. 2007;55(2):130-5.
9. Neurology (Stroke) protocol: medication therapy adherence clinic, ward & HMR Malaysia: Pharmaceutical
Services Division (MOH); 2013.
10. McKeigan LD NL. Clinical pharmacy services in the home. Dis Manage Health Outcomes. 2008;16(4):22744.
11. MacAulay S SL, Gould O. Provision of clinical pharmacy services in the home to patients recently
discharged from hospital: a pilot project. Can J Hosp Pharm 2008;61(2):103-13.
12. Naunton M PG. Evaluation of home-based follow-up of high-risk elderly patients discharged from a
hospital. J Pharm Pract Res. 2003;33(3):176-82.
13. Stewart S PS, Luke CG, Horowitz JD. Effects of home-based intervention on unplanned readmissions and
out-of-hospital deaths. J Am Geriatr Soc. 1998;46(2):174-80.
14. A Nor Elina MCS, PA Ball. The impact of home medication review in patients with type 2 diabetes mellitus
living in rural areas of Kuantan, Malaysia. Journal of The International Society for Pharmacoeconomics and
Outcomes Research. 2014 May;17(3): A127.
15. Van Swieten JC, Koudstaal, P. J., Visser, M. C., Schouten, H. J., van Gijn, J.. Modified Rankin Scale. In:
Interobserver agreement for the assessment of handicap in stroke patients. Stroke, 604607, editor. 1988.
16. Division PS, Malaysia MoH. PROTOCOL MEDICATION THERAPY ADHERENCE CLINIC, WARD &
HMR: NEUROLOGY (STROKE). Malaysia: Perpustakaan Negara Malaysia 2013.
17. White WB. Systolic versus diastolic blood pressure versus pulse pressure. Current Cardiology Reports.
2002;4(6):463-7.
18. Mordago M RS, Castelo-Branco M. Pharmacist intervention program to enhance hypertension control: a
randomised controlled trial. Int J Clin Pharm. 2011 Feb;33(1):132-40.
19. Santschi V, Chiolero A, Colosimo AL, Platt RW, Taffé P, Burnier M, et al. Improving Blood Pressure
Control Through Pharmacist Interventions: A Meta-Analysis of Randomized Controlled Trials. Journal of the
American Heart Association. 2014;3(2).
20. PC Lim KL, Embee ZC, Hassali MA, Thiagarajan A, Khan TM. Study investigating the impact of
pharmacist involvement on the outcomes of diabetes medication therapy adherence program Malaysia. Pak J
Pharm Sci. 2016 Mar;29(2):595-601.
21. Santschi V, Chiolero A, Burnand B, Colosimo AL, Paradis G. Impact of pharmacist care in the
management of cardiovascular disease risk factors: A systematic review and meta-analysis of randomized trials.
Archives of Internal Medicine. 2011;171(16):1441-53.
22. Russo G, Pintaudi B, Giorda C, Lucisano G, Nicolucci A, Cristofaro MR, et al. Age- and Gender-Related
Differences in LDL-Cholesterol Management in Outpatients with Type 2 Diabetes Mellitus. International
Journal of Endocrinology. 2015;2015:957105.
23. Pousinho S MM, Falcão A, Alves G.. Pharmacist Interventions in the management of type 2 diabetes
mellitus: a systematic review of randomized controlled trials. J Manag Care Spec Pharm. 2016 May;22(5):493515.
24. Machado M, Bajcar J, Guzzo GC, Einarson TR. Hypertension: Sensitivity of Patient Outcomes to
Pharmacist Interventions. Part II: Systematic Review and Meta-Analysis in Hypertension Management. Annals
of Pharmacotherapy. 2007;41(11):1770-81.
25. Olson KL, Potts LA. Role of the Pharmacist in the Management of Dyslipidemia. Journal of Pharmacy
Practice. 2006;19(2):94-102.
26. Lenaghan E HR, Brooks A. Home-based medication review in a high-risk elderly population in primary care
- the POLYMED randomised controlled trial. Age and Ageing. 2007(36):292-7.
27. Keerthi M. Mohan CDAW, Anthony G. Rudd, Peter U. Heuschmann PLK-R, Andrew P. Grieve. Risk and
cumulative risk of stroke recurrence: a systematic review and meta-analysis. Stroke. 2011;42(5): 1489–94.
28. Willey JZ MY, Kahn E, Rodriguez CJ, Rundek T, Cheung K, Sacco RL, Elkind MS. Population attributable
risks of hypertension and diabetes for cardiovascular disease and stroke in the northern Manhattan study.
Journal of the American Heart Association. 2014;3(5).
29. Sacco RL AR, Albers G, Alberts MJ, Benavente O, Furie K, Goldstein LB, Gorelick P, Halperin J,
Harbaugh R, Johnston SC, Katzan I, Kelly- Hayes M, Kenton EJ, Marks M, Schwamm LH, Tomsick T.

Citation:Norsima Nazifah Sideket al. Ijppr.Human, 2017; Vol. 11 (1): 77-86.

85

www.ijppr.humanjournals.com
Guidelines for prevention of stroke in patients with ischemic stroke or transient ischemic attack: a statement for
healthcare professionals from the American Heart Association/American Stroke Association Council on Stroke:
co-sponsored by the Council on Cardiovascular Radiology and Intervention: the American Academy of
Neurology affirms the value of this guideline. Stroke. 2006;37(2):577-617.
30. Amarenco P BJ, Callahan A 3rd, Goldstein LB, Hennerici M,Rudolph AE, Sillesen H, Simunovic L, Szarek
M, Welch KM, Zivin JA. Stroke Prevention by Aggressive Reduction in Cholesterol Levels (SPARCL)
Investigators. High-dose atorvastatin after stroke or transient ischemic attack. The New England Journal of
Medicine. 2006;355(6):549-59.
31. Chen W, Pan Y, Jing J, Zhao X, Liu L, Meng X, et al. Recurrent Stroke in Minor Ischemic Stroke or
Transient Ischemic Attack With Metabolic Syndrome and/or Diabetes Mellitus. Journal of the American Heart
Association. 2017;6(6).
32. Esenwa C, Gutierrez J. Secondary stroke prevention: challenges and solutions. Vascular Health and Risk
Management. 2015;11:437-50.
33. Hankey GJ, Jamrozik K, Broadhurst RJ, Forbes S, Burvill PW, Anderson CS, et al. Five-Year Survival
After First-Ever Stroke and Related Prognostic Factors in the Perth Community Stroke Study. Stroke.
2000;31(9):2080-6.
34. S Jørgensen H, Nakayama H, Reith J, O Raaschou H, S Olsen T. Stroke recurrence: Predictors, severity,
and prognosis. The Copenhagen Stroke Study1997. 891-5 p.
35. Hicks LS, Fairchild DG, Horng MS, Orav EJ, Bates DW, Ayanian JZ. Determinants of JNC VI Guideline
Adherence, Intensity of Drug Therapy, and Blood Pressure Control by Race and Ethnicity. Hypertension.
2004;44(4):429.
36. Majernick TG, Zacker C, Madden NA, Belletti DA, Arcona S. Correlates of hypertension control in a
primary care setting. American Journal of Hypertension. 2004;17(10):915-20.
37. Knight EL, Bohn RL, Wang PS, Glynn RJ, Mogun H, Avorn J. Predictors of Uncontrolled Hypertension in
Ambulatory Patients. Hypertension. 2001;38(4):809.
38. Ornstein S, Nietert P, M Dickerson L. Hypertension Management and Control in Primary Care: A Study of
20 Practices in 14 States2004. 500-7 p.
39. Stockwell DH, Madhavan S, Cohen H, Gibson G, Alderman MH. The determinants of hypertension
awareness, treatment, and control in an insured population. American Journal of Public Health.
1994;84(11):1768-74.
40. Ann M. Borzecki MEG, Boris Kader, and Dan R. Berlowitz. The Effect of Age on Hypertension Control
and Management. American Journal of Hypertension. 2006;19(5):520-7.
41. Gonzalez-Zacarias AA, Mavarez-Martinez A, Arias-Morales CE, Stoicea N, Rogers B. Impact of
Demographic, Socioeconomic, and Psychological Factors on Glycemic Self-Management in Adults with Type 2
Diabetes Mellitus. Frontiers in Public Health. 2016;4:195.
42. Veghari G, Sedaghat M, Joshaghani H, Ahmad Hoseini S, Niknejad F, Angizeh A, et al. Association
between socio-demographic factors and diabetes mellitus in the north of Iran: A population-based study2010.
154-7 p.
43. A Marhoum T, Abdrabo A, Lutfi M. Effects of age and gender on serum lipid profile in over 55 years-old
apparently healthy Sudanese individuals2013. 10-4 p.

Citation:Norsima Nazifah Sideket al. Ijppr.Human, 2017; Vol. 11 (1): 77-86.

86

