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ABSTRACT 
Introduction:  
Inpatient pharmacy services provided specialized 
medication distribution tailored to the needs of 
hospitalized patients. Typically, hospitals under the 
Malaysian Ministry of Health implemented either 
unit-of-use (UOU) or unit-of-dose (UOD) dispensing 
systems. However, many pharmacy departments 
lacked the resources to operate seven days a week. 
To address these limitations, our institution adopted 
a modified unit-of-dose system (MUDS). This study 
aimed to evaluate the workload associated with 
MUDS in the inpatient pharmacy unit and to analyze 
the volume of items and time required for 
processing returned medications. 
  
Methods: 
A 62-day cross-sectional study was conducted at the 
satellite pharmacies of Queen Elizabeth Hospital. 
Data were collected on working days. The total 
preparation time for each medication trolley, from 
check-in to completion, was recorded, along with 
the time required to return unused drugs to the 
satellite pharmacies. The total duration needed for 
returning these items was also documented. All data 
were analyzed using descriptive statistics. 
 
Results: 
The study involved 12 pharmacists and 14 pharmacy 
assistants across six satellite pharmacies, who 
prepared a total of 968 medication trolleys. The 
mean time required to complete the preparation of 
a medication trolley was 105.6 ± 40.0 minutes. Of 
the total items, 32,902 (9.2%) were returned, with 
the time required for returning these unused 
medications ranging from 85.0 to 1432.8 minutes. 
 
Conclusion:  
MUDS imposes a significant workload on both 
pharmacists and pharmacy assistants, as evidenced 
by the preparation of medication trolleys and the 
time required for returning medications. These 
findings highlight the necessity for further 
investigation into optimizing dispensing systems to 
improve efficiency and reduce the burden on 
pharmacy personnel. 
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INTRODUCTION 
In a modern hospital, the pharmacy fulfills 
numerous tasks related to the medical activities of 
the institution. Inpatient pharmacy services support 
wards, clinics, and other units through various drug 
distribution methods.1,2 Satellite pharmacy units 
work closely with the central inpatient pharmacy, 
relying on administrative support, staffing, and drug 
procurement to supply medications primarily for 
hospitalized patients. 
 
Drug distribution within these satellite pharmacies 
typically follows two main approaches: the floor 
stock method and the patient prescription protocol. 
The floor stock system involves storing a quantity of 
commonly used drugs directly within patient care 
areas, allowing healthcare providers to access 
medications immediately without individual 
prescriptions. In contrast, the patient prescription 
protocol involves supplying medications to patients 
based on their prescriptions. 
 
Pharmacy drug supply systems are generally 
categorized into the UOD and UOU.2 UDS is often 
recommended for inpatient settings because it 
allows the pharmacy to coordinate, control, and 
efficiently manage pharmaceutical care and drug 
supply. Most Ministry of Health hospitals practice a 
combination of these methods, but the floor stock 
method is increasingly discouraged due to high 
medication wastage and error risks. 
 
The UOU system provides medications in quantities 
intended for direct dispensing to patients with a 
prescription label.3 Increasing the use of UOU 
packaging could potentially reduce pharmacy 
workload by decreasing the time spent on 
dispensing activities and reducing counting errors.4 
Conversely, UDS medications are prepared in single-
unit packages and dispensed in ready-to-administer 
form for up to 24 hours. While UDS is effective in 
ensuring medication readiness, it involves higher 
running costs due to the need for additional 
equipment, specialized medication forms, and 
increased labor for preparation, screening, and 
handling of individual doses and returns. 
 
To address these issues, our setting has 
implemented MUDS, which supplies medications in 
unit doses over a period of up to three working 
days.2 Although there is substantial evidence on the 
workload and time associated with UDS and UOU, 
there is limited research on the use of MUDS.  
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This study aims to quantify the workload associated 
with MUDS, focusing on the time required to 
complete medication trolley preparation and the 
time spent processing returned medications. 
 
METHODS 
Study Design 
This cross-sectional study was conducted to 
evaluate the MUDS in the inpatient pharmacy of 
Queen Elizabeth Hospital over a three-month period 
(August – October 2017). The inpatient pharmacy 
comprises six satellite pharmacies operating from 8 
am to 5 pm, serving 28 wards, with an average of 
four wards per satellite pharmacy. Each ward is 
equipped with one or two medication trolleys, 
depending on the patient load. The study 
encompassed workload data from all satellite 
pharmacies and drug orders processed during office 
hours. Drug orders placed after working hours, on 
public holidays, and stat-dose orders were excluded 
from the analysis. 
 
Outcome Measurement 
The primary outcome of the study was the workload, 
specifically measured by the number of 
prescriptions handled per pharmacy staff member 
within the MUDS at the satellite pharmacies. The 
total number of staff, including pharmacists and 
pharmacy assistants, was considered to assess the 
workload across each satellite pharmacy. Secondary 
outcomes included the number of items and the 
time required to process returned medications 
under MUDS. The total preparation time for each 
medication trolley was recorded from the time of 
check-in to completion. Preparation time was 
classified based on compliance with the hospital's 
key performance indicator for medication trolley 
preparation: compliance (less than 120 minutes) and 
non-compliance (more than 120 minutes). 
Additionally, the total number of items returned to 
the satellite pharmacy and the time required to 
process these returns were documented. 
 
Data Collection 
A standardized data collection form was developed 
to capture key variables of interest. Information 
collected included details on medication trolleys, the 
number of patients, prescriptions received, the 
number of items supplied, and the preparation time 
for each medication trolley from the pharmacist-in-
charge at each satellite pharmacy. This data was 
reported daily to the study investigators. For the 
primary outcome, monthly workload statistics were 
extracted for each satellite pharmacy. A one-week 
trial run was conducted to ensure the data collection 
procedures were effective and to assess the 
practicality of the data collection form. Data were 
collected over three months, encompassing a total 
of 62 evaluation days. Data relevant to the primary 
outcomes were collected on working days. 
 
Statistical Analysis 
All data were recorded in Microsoft Excel and 
analyzed using STATA/SE 12.0 (StataCorp, College 
Station, TX, USA). Descriptive statistics were 
employed for the analysis. Data normality was 
assessed using histograms and Q-Q plots. 

Continuous variables were summarized as means 
with standard deviations (SD), while categorical data 
were presented as frequencies and percentages. 
 
RESULTS 
MUDS Workload 
During the study period, a total of 968 medication 
trolleys were received and prepared, serving 14,759 
patients, with 91,846 prescriptions and 358,783 
supplied items. Approximately 70.1% of the trolleys 
met the hospital's key performance index for 
medication trolley preparation time, with an 
average preparation time of 86.1 ± 26.7 minutes. 
However, 289 medication trolleys took more than 
120 minutes to prepare, with an average 
preparation time of 151.4 ± 26.5 minutes. The 
overall average preparation time for all trolleys was 
105.6 ± 40.0 minutes. 
 
The study involved 26 personnel, comprising 12 
pharmacists and 14 pharmacy assistants. On 
average, each staff managed 15.3 patients, 40.1 
charts, 94.9 prescriptions, and 370.6 items per 
medication trolley, handling approximately 2.6 
trolleys per day. Pharmacists screened an average of 
247.5 items daily, while pharmacy assistants 
processed an average of 174.9 items per day. 
Additionally, MUDS required approximately 56 
minutes to process 50 prescriptions. 
 
Return of Unused MUDS Medication 
In this study, approximately 9.2% of the total items, 
amounting to 32,903, were returned to their 
respective satellite pharmacies. Notably, Satellite 
Pharmacy 1 had the highest return percentage at 
15.4%, totaling 10,998 items, while Satellite 
Pharmacy 6 had the lowest at 1.9%, with 1,168 items 
returned. The time required to return unused 
medications varied between 85.0 and 1432.8 
minutes. Satellite 6 and Satellite Hillside had the 
shortest return times, whereas Satellite 4 had the 
longest. Satellite 1 received the highest number of 
returned items, representing 15.3% of the total 
items supplied, with a return time of 921.20 
minutes. Of the returned drugs, only 66.0% were 
deemed reusable. The remaining items were non-
reusable due to hygiene concerns, unclear or 
destroyed labels, compromised packaging, poor 
condition, or expiration. The findings are 
summarized in Table 1. 
 
DISCUSSION 
MUDS Workload 
This study provided insights into the workload of 
inpatient pharmacy with the implementation of 
MUDS. According to Liwposki, UOU allowed the first 
and second teams to complete prescription 
preparation in 19.5 and 20.5 minutes for 50 
prescriptions, respectively. In contrast, bulk 
packaging took longer, with the first and second 
teams requiring 45.0 and 41.5 minutes, respectively, 
for the same number of prescriptions.3 Our study 
found that MUDS takes approximately 56.0 minutes 
for 50 prescriptions, indicating a need for more time 
to complete prescription preparation. This extended 
duration may result in the pharmacy not meeting 
the standards set by the customer charter.5



SARAWAK JOURNAL OF PHARMACY 
 

19 
Sarawak Journal of Pharmacy | SJP (2024), Volume 10, Issue 1, Page 17-20 

Table 1. Workload of medication supply and return in satellite pharmacies 

Satellite Pharmacy 1 3 4 5 6 Hillside 

Total number of items supplied  71743 69991 80751 41413 61921 32964 

Total number of items returned 10998 6731 8593 4089 1168 1324 

Percentage of items returned (%) 15.3 9.6 10.6 9.9 1.9 4.0 

Total number of medication return sessions 14 11 18 6 2 2 

Time spent to return items per session (min) 65.8 73.1 79.6 60.1 100.1 42.5 

Total time spent for medication return (min) 921.2 804.1 1432.8 360.6 200.2 85.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This study revealed that pharmacists at Queen 
Elizabeth Hospital handle an average of 247.5 
inpatient prescriptions daily, which is significantly 
higher than the recommended 52 ± 3 prescriptions 
per pharmacist per working day.6,7 In comparison, a 
similar study in Japan reported a maximum of 40 
prescriptions per day per pharmacist,8 highlighting 
the higher dispensing burden faced by pharmacists 
at Queen Elizabeth Hospital. This increased 
workload underscores the need to evaluate and 
potentially adjust the services provided by inpatient 
pharmacists. Pharmacists are crucial in ensuring 
appropriate medication use and identifying drug-
related issues, such as drug allergies, drug-drug 
interactions, and medication errors, which can lead 
to adverse treatment outcomes or mortality. 
Research has shown that 37.5% of medication errors 
are associated with high pharmacist workload, 
insufficient staffing, and inadequate technological 
support.8 Therefore, the increased workload may 
adversely impact the quality of pharmacy services.6,7 

 

Return of Unused MUDS Medication 
The standard functions and operations of the 
pharmacy are often disrupted due to the return of 
medications from wards, which increases the 
burden on pharmacy personnel and affects routine 
services. The primary reasons for returned 
medications include changes in treatment regimens, 
excessive quantities dispensed, and medication 
discontinuations by physicians.9 The current study 
indicates that 9.2% of items are returned to the 
pharmacy. Castro et al. reported a return rate of 
25.2%, while earlier studies noted rates of 4.30% and 
6.7%.10-12 Additionally, Alshehri’s study found that 
approximately 6.4% of dispensed medications were 
returned daily from various hospital wards, with 
4,410 returned medicines over 28 days, averaging 
141 per day.13 Improper use and disposal of 
medications lead to economic losses and 
environmental damage, highlighting the need for 
strategies to minimize waste.14 Pharmacy staff must 
assess the suitability of returned medications for 
reuse, with expired or unsuitable medications being 
discarded.15 

 
In our study, only 66.0% of returned drugs were 
deemed reusable, in contrast to Castro et al.'s 
finding that 98.6% of returned drugs could be 
reused.10 Pharmacy personnel have implemented 
interventions to recover non-reusable drugs, which 

adds to their workload.16 To mitigate drug 
accumulation and expiration in wards, unused drugs 
should be promptly returned to the pharmacy, and 
nurses should be reminded daily to do so to ensure 
optimal drug use.17 Understanding the reasons for 
medication returns is crucial, though our study did 
not assess this aspect. Hashmi et al. found a direct 
correlation between medication returns and the 
incidence of medication errors, suggesting that 
increasing floor stock could reduce returns and 
alleviate the workload on nurses and pharmacists.7 

 
This study also highlights that processing returned 
medications is labor-intensive and can interfere with 
the medication supply process, potentially leading to 
medication errors. Improving communication 
between doctors, nurses, and pharmacy personnel 
could help reduce drug returns.14 

 

Study Limitations 
Several limitations affect this study. First, the 
findings are specific to the study site and the three-
month study period, which may not be generalizable 
to other settings or times. Various confounding 
factors, such as the experience levels of pharmacists 
and pharmacy assistants at the study site, could 
influence the results. Additionally, data on UDS and 
UOU medications prior to the study were not 
collected, preventing a comparison of the time 
required for UDS, UOU, and MUDS implementation. 
Despite these limitations, the study offers 
preliminary insights into the practicality and 
efficiency of MUDS, which can inform future 
research. 
 
CONCLUSION 
It was observed that the implementation of MUDS 
could extend the time required to prepare 
medication trolleys, potentially causing the 
pharmacy to fall short of the standards set by the 
customer charter. Furthermore, handling returned 
medications emerged as a significant challenge, 
adding to the workload and stress experienced by 
pharmacy personnel. 
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