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A B S T R A C T 

Introduction: Elderly patients are at risk of drug-
related problems. This study aimed to determine 
whether a pharmacist-led medication review 
programme could reduce inappropriate medications 
and hospital readmissions among geriatric in-
patients in Hong Kong.
Methods: This prospective controlled study was 
conducted in a geriatric unit of a regional hospital in 
Hong Kong. The study period was from December 
2013 to September 2014. Two hundred and twelve 
patients were allocated to receive either routine care 
(104) or pharmacist intervention (108) that included 
medication reconciliation, medication review, and 
medication counselling. Medication appropriateness 
was assessed by a pharmacist using the Medication 
Appropriateness Index. Recommendations made by 
the pharmacist were communicated to physicians.
Results: At hospital admission, 51.9% of intervention 
and 58.7% of control patients had at least one 
inappropriate medication (P=0.319). Unintended 
discrepancy applied in 19.4% of intervention 
patients of which 90.7% were due to omissions. 
Following pharmacist recommendations, 60 of 
93 medication reviews and 32 of 41 medication 
reconciliations (68.7%) were accepted by 
physicians and implemented. After the program 
and at discharge, the proportion of subjects with 
inappropriate medications in the intervention group 

Outcomes of a pharmacist-led medication review 
programme for hospitalised elderly patients

Introduction
Elderly patients have multiple co-morbidities and 
they are consequently prone to multiple medication 
use. Inappropriate medication use is common among 
hospitalised older adults. The number of drugs 
taken is one of the important determinants of risk 
for receiving an inappropriate medication.1 There is 
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a high prevalence of unnecessary drug use in frail 
older people. In one hospital study, 44% of patients 
were prescribed at least one unnecessary drug, with 
the most common reason being lack of indication.2 
The most commonly prescribed unnecessary drug 
classes were gastrointestinal, central nervous 
system, and therapeutic nutrients/minerals.2 
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was significantly lower than that in the control group 
(28.0% vs 56.4%; P<0.001). The unplanned hospital 
readmission rate 1 month after discharge was 
significantly lower in the intervention group than 
that in the control group (13.2% vs 29.1%; P=0.005). 
Overall, 98.0% of intervention subjects were satisfied 
with the programme. There were no differences in 
the length of hospital stay, number of emergency 
department visits, or mortality rate between the 
intervention and control groups.
Conclusions: A pharmacist-led medication review 
programme that was supported by geriatricians 
significantly reduced the number of inappropriate 
medications and unplanned hospital readmissions 
among geriatric in-patients.

This article was 
published on 9 Feb 
2018 at www.hkmj.org.
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藥劑師主導的藥物復審計劃在香港老年住院患者
的服藥適宜性及再入院比率方面的成效

趙嘉俊、李慧勤、施鈺華、陳漢威

引言：老年住院患者有較大機會遇到用藥方面的問題。本研究旨在探

討一個由藥劑師主導的藥物復審計劃，是否可以減少老年住院患者不

適當用藥和再入院比率。

方法：我們於2013年12月至2014年9月期間，在香港一所分區醫院的
老年病房進行前瞻性對照研究。共212名老年住院患者被分配至接受
常規護理的組別（對照組，104位），或者有藥劑師參與包括藥物整
合、藥物復審和藥物諮詢的組別（干預組，108位）。服藥適宜性由
藥劑師根據藥物使用適當性指數進行評估。藥劑師提出的建議會轉達

至醫生。

結果：入院時，干預組和對照組分別有51.9%和58.7%至少有一次用
藥不當（P=0.319）。干預組中有19.4%屬非故意性藥物差異，當中
90.7%屬忽略。醫生採納了藥劑師134例中68.7%的藥物整合或復審建
議。復審計劃完結後，干預組中不適當用藥的人數比例明顯地較對照

組少（28.0%比56.4%；P<0.001），而出院後1個月的再入院比率在
干預組中也比對照組為少（13.2%比29.1%；P=0.005）。干預組參與
者的滿意率為98.0%。干預組和對照組的住院時間、急症就診比率或
死亡率並無差異。

結論：一個由藥劑師主導並得到老人專科醫生支持的系統性藥物復審

計劃，明顯減少老年住院患者不適當用藥的比率和因急症再入院的次

數。

Appropriate use of drugs is particularly important 
in the frail older people who are especially at risk 
of adverse drug reactions.3 It has been shown that 
implementation of a clinical pharmacist service has 
a positive effect on medication use and health care 
service utilisation among hospitalised patients.4,5 A 
local study in a geriatric hospital demonstrated the 
effectiveness of a drug rationalisation programme 
with involvement of a clinical pharmacist in reducing 
the incidence of polypharmacy and inappropriate 
medications.6 Interacting with the health care 
team on patient rounds, interviewing patients, 
reconciling medications, and providing patient 
discharge counselling and follow-up all resulted in 
improved outcomes.7 It is for this reason that patient 
safety strategies encourage the use of medication 
reconciliation and clinical pharmacists in health care 
systems to reduce adverse drug events.8-10

 There is not much information about the 
effectiveness of a medical review programme 
among hospitalised elderly patients in Hong Kong. 
Two recent local reports that examined the effects 
of a clinical pharmacist–led medication review on 
hospital readmissions showed conflicting results and 
did not specifically address elderly patients.11,12 We 
therefore conducted a prospective controlled study 
to investigate the effectiveness of a comprehensive 
pharmacist intervention on medication use and 
hospital readmission among a group of geriatric in-
patients in Hong Kong.

Methods
This prospective controlled study was conducted 
in the geriatric unit of a regional hospital in Hong 
Kong. The unit has 38 in-patient beds and admits 
older people aged 65 years or above who are 
transferred from an acute hospital after initial 
stabilisation of medical and/or geriatric problems. 
The unit admits more than 1000 patients per year 
and provides medical treatment, rehabilitation, and 
discharge planning services by a multidisciplinary 
team composed of a geriatrician, residents, nurses, 
physiotherapists, occupational therapists, and 
medical social workers. All patients admitted to 
the unit during December 2013 to September 
2014 were included. Patients were excluded if they 
refused to participate, were terminally ill with a 
life expectancy of less than 3 months, or if they 
had already received pharmacist intervention in 
another hospital prior to this admission. Eligible 
subjects were assigned to an intervention or control 
group according to the admission day of the week. 
Those who were admitted on Monday through 
Thursday were assigned to the intervention group, 
and those admitted on Friday through Sunday to the 
control group. This arrangement was to ensure that 
pharmacist intervention could be initiated promptly 
within 48 hours of patient admission. Demographic 

data, functional status, co-morbidities, and number 
of drugs on admission were collected at admission.
 The intervention was conducted by a 
pharmacist who was present in the unit from 
Monday to Saturday. The pharmacist provided 
pharmaceutical care from admission to discharge. 
Interventions performed by the pharmacist consisted 
of the following: 
(1) Medication reconciliation on admission to 

identify unintended discrepancies between 
medications prescribed on admission and the 
usual medications prior to admission—sources 
to assist medication reconciliation included: 
electronic patient record; patient’s ward case 
notes; interview with patient and/or patient 
carer. The number and type of unidentified 
discrepancies were recorded.

(2) Medication review to check for medication 
appropriateness on admission and also at 
discharge—medication appropriateness was 
assessed by the Medication Appropriateness 
Index (MAI).13 There are 10 criteria to assess 
for appropriateness, namely indication, 
effectiveness, dosage, correct direction, practical 
direction, drug-drug interaction, drug-disease 
interaction, duplication, duration, and expense. 
For a drug item coded as ‘inappropriate’, relative 
weights for each criterion would apply. A sum 
of MAI scores could then be calculated to 
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give a score ranging from 0 to 18. The higher 
the score, the more inappropriate the drug. 
Recommendations from the pharmacist after 
the reconciliation and medication review in the 
intervention group were then communicated 
to the in-charge doctor via a written note in 
the medical records. Recommendations were 
reinforced verbally if deemed appropriate by 
the pharmacist.

(3) Pharmacist counselling on admission and also 
at discharge was provided to improve patients’ 
drug knowledge to ensure proper use of drugs 
and compliance after discharge. A discharge 
counselling service was provided for all patients 
who returned home. The counselling included 
any changes to drug regimen; an explanation 
of each drug’s indication; any untoward effects 
that might occur and when to seek medical 
advice; and drug storage and administration 
instructions. To ensure patient understanding, 
written information such as patient information 
leaflets were given to patients and their carers 
to remind them of the correct drug regimen. 
If the patient was illiterate, a simple diagram 
was drawn on drug labels to demonstrate 
the time of day and number of tablets to be 
taken. If necessary, individualised pictorial 
schedules with drug images and administration 
instructions could be produced for patients and 
their carers. The assistance of a family member 
or external care services such as a community 
nurse was enlisted if the patient was found to 
have compliance issues.

 The control group received routine clinical 
services. Records of the control group were 
retrospectively reviewed by the pharmacist 
after patient discharge to check for medication 
appropriateness on admission and also at 
discharge. The primary outcome measure was 
the appropriateness of prescription as measured 
by the MAI. Secondary outcomes included the 
acceptance rate by physicians, number of subjects 
with unintended discrepancies, patient satisfaction 
with the programme (for those home-living only), 
and unplanned hospitalisations 1 and 3 months after 
discharge.
 A sample size of 98 patients per group was 
required to have 85% power to detect an effect size 
of 0.9 on the MAI. Our sample size was finally set at 
210 patients to account for loss of participants due to 
dropout or death. This sample size was comparable 
with a study by Spinewine et al14 in which MAI was 
used as one of the tools to assess appropriateness 
of prescribing in an acute geriatric care unit and 
203 patients were recruited. Our study included 
212 patients and was expected to have adequate 
statistical power to detect differences between 
groups. Descriptive analyses were performed and 

included the number and types of unintended 
discrepancies, MAI score upon admission and at 
discharge, types of drug-related problems, number 
of interventions made by pharmacists, and number 
of recommendations accepted by doctors and 
implemented. Outcomes for the two groups before 
and after the programme were compared using the t 
test and Chi squared test. The Statistical Package for 
the Social Sciences (Windows version 17.0; SPSS Inc, 
Chicago [IL], United States) was used and a P value 
of <0.05 was regarded as statistically significant. 
The study was approved by the Cluster Research 
Ethics Committee of the Hospital Authority Hong 
Kong West Cluster. Written consent was obtained 
from the patient or their caregiver. The absence of 
pharmacist intervention in the control group was 
considered acceptable because a pharmacy service 
was not a part of routine care at the institution.

Results
Figure 1 summarises the patient flow from 
recruitment to hospital discharge, the components 
of the medication review programme, and the 
planned outcome measures. A total of 212 patients 
were recruited. There were 108 subjects in the 
intervention group and 104 in the control group 
(Fig 2). There were no statistical differences in the 
baseline characteristics of patients (Table 1). 

Appropriateness of prescription
On admission, 51.9% (56/108) of the intervention 
group and 58.7% (61/104) of the control group 
had at least one drug classified as inappropriate 
(P=0.319). Overall, 1996 drug items were reviewed 
by a pharmacist on admission of which 1020 
were from the intervention group and 976 from 
the control group. Among them, 9.3% and 11.1% 
of the drugs, respectively, were classified as 
inappropriate (P=0.282). In the intervention group, 
93 recommendations were made by the pharmacist 
of which 60 (64.5%) were accepted by the physicians 
and implemented. The mean (standard deviation) 
MAI score per patient was 2.19 (3.03) in the 
intervention group and 2.28 (3.09) in the control 
group (P=0.841). The mean MAI score per drug was 
0.23 (0.30) in the intervention group and 0.25 (0.31) 
in the control group (P=0.628) [Table 2].
 After the program and at discharge, the 
proportion of subjects with inappropriate 
medications in the intervention group was 
significantly lower than that in the control group 
(28.0% vs 56.4%; P<0.001). Among the 1999 drug 
items reviewed by the pharmacist on patient 
discharge, 3.5% (37 of 1048) of the intervention 
group and 9.7% (92 of 951) of the control group 
were classified as inappropriate (P<0.001). The 
intervention group also had a significantly lower 
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MAI score per patient (0.95 (2.02) vs 2.02 (2.53); 
P<0.001) and MAI score per drug (0.09 (0.17) vs 0.24 
(0.30); P<0.001) implying a significant reduction in 
medication inappropriateness after the pharmacist 
medication review (Table 2).
 Types of inappropriateness according to the 
MAI in the two groups are illustrated in Figure 3. 
In both the intervention and control groups, the 
common causes were indication, effectiveness, 
dosage, practical direction, duration, and expense. 
After the programme, there was a significant 
reduction in the number of these drug-related 
problems in the intervention group.

Unintended discrepancy of medications
Among the 108 subjects in the intervention group, 

19.4% had at least one unintended discrepancy in 
medications, involving a total of 43 drug factors. The 
majority (90.7%) of these factors were omission of 
drugs, and 4.6% were due to inappropriate dosages. 
Of all the drug factors involved, 69.8% involved 
prescribed drugs from hospitals, 25.6% were from 
a private clinic, and 4.6% were over-the-counter 
drugs. Overall, 41 recommendations were made, of 
which 32 (78.0%) were accepted by physicians and 
implemented.

Patient satisfaction
Contact was made with 50 of the 90 non-
institutionalised subjects 1 month after discharge 
to assess satisfaction with the programme. Of those 
contacted, 98.0% were satisfied with the programme 

FIG 1.  Patient flow of the medication review programme from patient recruitment to patient discharge
Abbreviations: AED = accident and emergency department; M&G = Medicine and Geriatrics; MAI = Medication Appropriateness Index
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and only one (2.0%) patient expressed a neutral 
opinion.

Impact on health care services utilisation and 
mortality
There were no statistical differences in the length of 
hospital stay, in-patient mortality, or mortality at 1 

month or 3 months after discharge. There was also 
no statistical difference in the number of attendances 
at the accident and emergency department 1 month 
or 3 months after discharge or in the unplanned 
hospital readmission rate at 3 months after discharge. 
The unplanned hospital readmission rate 1 month 
after discharge, however, was significantly lower in 

FIG 2.  Patient flow diagram
Abbreviations: CG = control group; IG = intervention group

679 Patients admitted during the study period

377 Eligible patients entered into study

212 Subjects for study

197 Intervention

108 Intervention

107 on discharge

180 Control

104 Control

101 on discharge

439 Patients admitted and screened by the 
pharmacist

165 Excluded due to absence of written consent
 121 Family of patients not approachable <48 hours (IG: 69, CG: 52)
   28 Patient or family refusal (IG: 16, CG: 12)
   16 Patient discharged before consent (IG: 4, CG: 12)

240 Patients not screened by the pharmacist because of
public holidays, pharmacist holidays, or duty 
engagement of the pharmacist

62 Excluded
 16 Short life expectancy
   6 Already received pharmacist input before admission
   9 Not been using any medications before admission
 31 Already included in the present study

2 In-patient death (IG: 1, CG: 1)
2 Transferred with no medications for review (CG: 2)

TABLE 1.  Baseline demographics and characteristics of the intervention and control groups

Baseline demographics/characteristics Intervention group (n=108)* Control group (n=104)* P value

Age, y 83.3 (5.7) 83.3 (5.6) 0.960

Sex (female) 50.0% 53.8% 0.575

Home living 83.3% 79.8% 0.508

Length of hospital stay before transfer, d 2.6 (2.0) 2.6 (2.2) 0.841

Abbreviated mental test score 6.0 (3.2) 5.8 (3.2) 0.574

Mobility (ambulatory) 81.5% 70.2% 0.055

Independency on basic activities of daily living 88.9% 86.5% 0.602

Charlson Comorbidity Index 2.2 (1.6) 2.2 (1.6) 0.970

No. of drugs per patient on admission 9.4 (3.4) 9.4 (3.7) 0.903

* Data are shown as mean (standard deviation) or percentages
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the intervention group than that in the control group 
(13.2% vs 29.1%; P=0.005) [Table 3].

Discussion
To the best of our knowledge, this is the first 
local prospective controlled study to investigate 
the effectiveness of a pharmacist-led medication 
review programme on medication appropriateness 
and clinical outcomes among geriatric in-patients 
in Hong Kong. This study has demonstrated 
superior outcomes that favour a pharmacist-led 
intervention. There was a substantial reduction in 
the use of inappropriate medications and all-cause 

unscheduled readmissions 1 month after hospital 
discharge. Nonetheless, analysis of length of hospital 
stay, number of all-cause emergency department 
visits, and mortality rate favoured neither the 
intervention nor the usual pharmacist care.
 This study showed that one in five geriatric in-
patients had an unintended medication discrepancy 
on admission. This figure was slightly higher than 
that found in a group of 3317 hospitalised medical 
patients (13%) over 1 year in an acute hospital in 
Hong Kong by Kwok et al.15 Subjects in our study 
were all elderly patients, whereas those in Kwok et 
al’s study were adults of all ages. Elderly subjects 
tend to have polypharmacy and thus are more 

TABLE 2.  A comparison of the number of subjects with inappropriate medications and the MAI scores between the intervention and control groups on 
admission and at discharge*

On admission At discharge

Intervention 
(n=108)

Control 
(n=104)

P value† Intervention 
(n=107)

Control 
(n=101)

P value†

No. of drug items screened 1020 976 - 1048 951 -

% of drug items classified as inappropriate 9.3% 11.1% 0.282 3.5% 9.7% <0.001

No. (%) of subjects with inappropriate medications 56 (51.9) 61 (58.7) 0.319 30 (28.0) 57 (56.4) <0.001

Patient MAI score 2.19 (3.03) 2.28 (3.09) 0.841 0.95 (2.02) 2.02 (2.53) <0.001

MAI score per drug 0.23 (0.30) 0.25 (0.31) 0.628 0.09 (0.17) 0.24 (0.30) <0.001

Abbreviation: MAI = Medication Appropriateness Index
* Data are shown as mean (standard deviation), unless otherwise stated
† Independent t test

FIG 3.  Comparison of the types of inappropriate medication use between the intervention and control groups on admission and at discharge (paired t 
test)
* P<0.05
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vulnerable to unintended medication discrepancy 
when they move in and out of hospital or are 
transferred to another health care unit for further 
care. Unjustifiable medication discrepancies account 
for more than half of the medication errors that 
occur during transition of care and up to one third 
have the potential to cause harm.16,17 This does not 
bode well for our elderly patients with multiple co-
morbidities.
 Up to 30% of the discrepancies in our study 
involved medications that had been prescribed by 
private practitioners or purchased over-the-counter. 
Unlike medications prescribed from the Hospital 
Authority, these medications might be overlooked 
unless the admitting doctor specifically asks for a 
detailed drug history from the patient. Knowing 
the medication history and hence resuming these 
medications are important if new health problems 
are to be prevented. Pharmacist-led medication 
reconciliation is therefore a critical process that can 
enhance patient medication safety by compiling a 
complete and accurate medication list for patients in 
hospital.
 This study revealed that more than half of the 
subjects (55.2%) received inappropriate medications. 
The majority of reasons for inappropriateness related 
to effectiveness, dosage, practical directions, and 
expense as reflected by the MAI. The inappropriate 
dosage and the questionable effectiveness might 
lead to not only failed pharmacological effects, but 
also potentially an untoward adverse drug reaction, 
especially in elderly individuals with pre-existing 
organ dysfunction.18 When a medication is not used 
according to the practical directions, it may lead 
to patient non-compliance. Optimising outcomes 
while reducing costs are the keys for medication 

management in today’s health care environment.19 
Often there are several choices of drugs available to 
treat a disease or health condition and some are more 
expensive than others. The involvement of a ward-
based pharmacist to review medication can enhance 
the use of appropriate medications in hospitalised 
patients and potentially reduce medication costs.
 Following the medication review (60/93) 
and medication reconciliation (32/41), there 
were 92 recommendations that were accepted 
by the physician. The overall acceptance rate by 
physicians and the implementation of pharmacist 
recommendations in our study was 68.7% (92/134). 
This figure ranged from 39% to 100% in a previous 
systematic review of 32 studies.4 Our study did 
not specifically record recommendations accepted 
by physicians but not implemented. Hence the 
acceptance rate in our study may be underestimated. 
Nevertheless, the clinical pharmacist is encouraged 
to discuss the medication-related problems in person 
with the physician as well as contacting the patient 
in order to enhance the implementation rate.4

 Pharmacy departments within the public 
hospital system in Hong Kong have strived to 
implement the aforementioned patient safety 
strategies in different specialties. Nonetheless, this is 
not a standard practice simply because of insufficient 
pharmacist staffing resources. In some hospitals, 
a pharmacist service is provided in wards, but this 
does not apply in all cases and is not standardised. 
Experience of a pharmacist-led medication 
reconciliation service from an acute teaching 
hospital in Hong Kong showed promising results 
over a 1-year trial run with high acceptance and 
recognition by other health care professionals.16 It is 
hoped that the clinical role of clinical pharmacists in 

TABLE 3.  Comparison of the impact on health services utilisation and mortality between the intervention and control groups

Health services utilisation and mortality Intervention* Control* P value†

Length of hospital stay in the geriatric unit 13.4 (8.8) 13.6 (9.8) 0.888

Accident and emergency department visits

At 1 month 17.9% 28.2% 0.079

At 3 months 43.4% 46.6% 0.641

Unplanned hospital readmission 

At 1 month 13.2% 29.1% 0.005

At 3 months 36.8% 48.5% 0.086

Mortality

In-patient 1.9% 1.0% 1.000

At 1 month 0.9% 1.0% 1.000

At 3 months 2.8% 4.9% 0.494

* Data are shown as mean (standard deviation) or %
† Independent t test
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patient medication management in hospitals can be 
encouraged. Another local study has demonstrated 
a positive impact on medication safety in patients 
with diabetes by pharmacists’ intervention in 
collaboration with a multidisciplinary team.20 The 
feasibility of incorporating a pharmacist as part of a 
multidisciplinary team of health care professionals 
must be explored in geriatric wards in Hong Kong. 
With increasing life expectancy, the expanding elderly 
population will equate to an increase in morbidity and 
mortality owing to drug-related problems where the 
need for trained health care professionals to perform 
medication reviews will be in even greater demand. 
To enhance safe drug use with limited resources, a 
systematic approach must be adopted to cover all 
aspects that affect drug therapy. 
 In terms of the impact on health care services 
utilisation, a recent systematic review and meta-
analysis of the effectiveness of a pharmacist-led 
medication reconciliation programme revealed 
a substantial reduction in the rate of all-cause 
readmissions (19%), all-cause emergency department 
visits (28%), and adverse drug event–related hospital 
visits (67%).21 Our study revealed a significant 
reduction in unplanned hospital admissions (all-
cause admission) at 1 month but not at 3 months. 
This implication might be due to an inadequate 
sample size to show the difference at 3 months. 
Alternatively, it might also imply that pharmacist 
intervention needs to be continued after patient 
discharge in order to have a sustained effect. This is 
supported by a study by Schnipper et al22 in which 
pharmacist intervention after patient discharge was 
associated with a lower rate of preventable adverse 
drug events 30 days after hospital discharge. 
 During the pharmacist review, cost-
effectiveness of drug use was assessed through 
MAI. Alternative options such as less-expensive 
formulations or drugs but of the same quality would 
be recommended to the doctor in-charge. This was a 
means of encouraging cost-effective use of drugs in a 
hospital. Furthermore, the reduction in unscheduled 
hospital readmissions in the intervention group 
implies a potential saving in hospital costs. Although 
a detailed analysis was not performed in this study, 
a rough estimation is that nearly HK$2 million 
may be saved annually as a result of lower drug 
costs and reduced hospital admissions, even after 
considering the cost of employing a pharmacist. The 
estimation was based on the following calculations. 
The estimated drug saving as a result of a switch 
to a more cost-effective alternative was HK$7500 
among the 108 patients in the intervention group. 
This can be projected to a saving of about HK$69 500 
in a unit that admits 1000 patients annually. In the 
current study, there were 16 fewer readmissions in 
the intervention group compared with the control 
group. Assuming a daily cost of an acute hospital 

bed is HK$4680 and the mean length of hospital 
stay is 3 days, this equates to a potential saving of 
about HK$2 080 000 per year in a unit that admits 
1000 patients annually. If it is assumed that a 
pharmacist spends 30 minutes for each patient at 
an hourly salary of HK$433, the projected cost of an 
additional pharmacist to run the intervention would 
be HK$216 500 per year. The net annual saving of 
this programme to serve 1000 patients in this unit 
would thus still be close to HK$2 million.
 This study had several limitations. First, a 
substantial proportion (35%) of all the admitted 
patients were not screened by a pharmacist on 
admission. This was due to a temporary pause in 
subject recruitment when patients were admitted on 
public holidays, when the pharmacist was on holiday 
or when she had to relieve another pharmacist in the 
hospital. Moreover, a substantial proportion (44%) 
of eligible subjects were not included owing to no 
consent or refusal. These factors might have resulted 
in selection or self-selection bias. Second, subject 
recruitment was not randomised, but done according 
to the day of admission. This might be a source of bias. 
Nevertheless, this would have minimal influence on 
the outcomes, as the baseline characteristics of the 
intervention and control groups were comparable. 
Third, the pharmacist who carried out the review 
and data extraction was not blinded to the study 
hypothesis and the group status of the subjects. This 
could potentially lead to information bias, although 
this might be partially offset by the fact that the 
majority of the information or data on the outcome 
measures were taken with reference to a well-
established and validated tool. Fourth, this study was 
performed in a single unit, so generalisation to other 
settings is not possible. Fifth, MAI is an implicit tool 
that is subjective. A single pharmacist as the rater 
might limit the reliability of the assessment results. 
Nevertheless, the more explicit tools of STOPP/
START criteria23 had also been referred to in addition 
to the MAI during the review process. Sixth, this 
study only addressed appropriateness of drug use, 
whereas underuse of drugs was not investigated. 
Finally, this study could not conclude a causal 
relationship between the reduction in inappropriate 
medications and the reduction in unscheduled 
hospital readmissions because there were several 
components in the intervention that included a 
medication review, medication reconciliation, and 
discharge counselling. It is difficult to be certain 
which of these components alone or in combination 
gave rise to the positive outcome of this study. 
 On the other hand, there were several strengths 
in this study. This was the first prospective controlled 
study of the effect of a pharmacist-led medication 
review programme on medication use and health 
services utilisation involving over 200 Chinese elderly 
patients in Hong Kong. Second, a well-validated 
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tool was used to assess medication appropriateness. 
The use of the MAI tool focused on the patient and 
the entire medication regimen. Third, there was a 
comprehensive review of outcomes including quality 
of prescribing, health services utilisation, mortality, 
length of hospital stay, and patient satisfaction.

Conclusions
This study supported the role of a hospital-
based clinical pharmacist to enhance appropriate 
medication use among elderly Chinese in-patients. 
A systematic medication review programme in a 
geriatric unit resulted in a reduced number of drug 
omissions and fewer inappropriate medications. 
The service provided by the clinical pharmacist and 
supported by geriatricians was welcomed by patients 
and their carers. Together with the potential to 
reduce hospital readmissions and their associated 
cost, it is hoped that an in-hospital pharmacist-led 
medication review programme can be recognised as 
one of the important strategies to enhance the safety 
and quality of prescription among elderly patients 
in hospitals. It is strongly recommended that these 
programmes be standardised and implemented 
in all medical and geriatric wards in Hong Kong. 
Future studies should recruit a larger sample 
size in a randomised controlled design in other 
geriatric hospital settings to reiterate our findings. 
Furthermore, these studies might consider including 
adverse drug event–related hospital visits as one of 
the outcome measures.
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