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Abstract
Background: Electronic Health Records (EHRs) are increasingly adopted worldwide, but evidence of their effects on medication dispensing 
efficiency is limited, particularly in non-Western healthcare settings. The aim of this study was to evaluate the impact of an EHR system on 
medication dispensing time in a hospital pharmacy in Saudi Arabia. 

Methods: A quasi-experimental pre-post study design was used to compare medication dispensing times before and after EHR implementation 
across seven inpatient departments in Buraydah Central Hospital. Timestamp data on 5,110 medication dispensing instances were extracted from 
the pharmacy records. 

Results: EHR implementation led to statistically significant reductions in overall mean dispensing times (by 25.8%, from 90.9 minutes to 67.5 
minutes, p<0.001) and within each department (by 16.3% – 49.1%, p<0.001). 

Conclusion: This study provides quantitative evidence that introducing the use of EHRs substantially improved the medication dispensing 
efficiency in a Saudi Arabian hospital pharmacy. Further research should assess the long-term impacts of the use of EHRs across multiple sites.
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Introduction

Background

The healthcare industry has undergone significant change due to 
the implementation of digital technologies including Electronic Health 
Records (EHRs) [1,2]. EHRs comprise digital versions of patients’ medical 
information and clinical workflows, allowing to manage data more effectively 
through storage, access, and sharing capabilities [3,4]. However, while EHR 
implementation holds opportunities to enhance the quality of care, patient 
safety, and operational efficiency, realising these benefits depends greatly on 
the design, training, and optimisation of the EHR system [5].

Pharmacy operations are among the areas most affected by the 
implementation of EHRs [6]. Medication dispensing is a complicated 
procedure with several phases, including prescribing, transcribing, dispensing, 
administration, and monitoring; any delay in these phases might have serious 
consequences for patient care [7,8]. EHRs can facilitate Computerised 
Provider Order Entry, (CPOE) barcode-assisted dispensing, robust medication 
reconciliation, and enhanced decision support [8-10]. Nevertheless, poor 
system design and suboptimal user interfaces may introduce inefficiencies or 
new errors [11,12].

Achieving optimal medication dispensing is of the utmost importance for 
enhancing patient safety, influencing healthcare expenditures, and efficient 
resource allocation [13]. Understanding the real-world impacts of EHR 
adoption on healthcare delivery time is essential [14,15]. However, despite the 
broad implementation of EHRs, only minimal empirical information is available 
on their influence on drug dispensing time, particularly in specific settings such 
as inpatient hospital pharmacies [16,17]. This knowledge gap in the existing 
literature emphasises the need for targeted research to fully understand the 
real-world consequences of EHR implementation for this mission-critical 
pharmacy workflow. The aim of this research was to address these gaps 
by analysing EHR impacts on medication dispensing times across multiple 
inpatient departments in a Saudi Arabian hospital.

Research aims, objective, rational and hypothesis

Aims: This study aimed to investigate and quantify the effect of 
implementing an EHR system on medication dispensing times in the inpatient 
pharmacy department of Buraydah Central Hospital (BCH) in Saudi Arabia.

Objectives: The study has two primary objectives:

• To compare the mean medication dispensing times before and 
after implementation of the EHR system across selected inpatient 
departments.

• To evaluate the effect of the EHR system on medication dispensing 
times within each individual selected department separately.

Rationale: While EHR adoption has been widely studied within various 
healthcare contexts, a dearth of comprehensive reviews have focused 
specifically on the impact of EHRs in the inpatient pharmacy department, 
particularly concerning medication dispensing time [18-21]. This is a significant 
gap in the literature, given that the time and accuracy of medication dispensing 
are directly correlated with patient outcomes [22,23].

Moreover, the context of BCH, a healthcare institution in a non-Western 
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setting, adds another layer of complexity. Many EHR studies are rooted in 
Western healthcare models, but different healthcare settings have unique 
challenges and opportunities [24-26]. Understanding the impact of EHRs on 
medication dispensing in such a distinct environment could not only contribute 
to localised improvements but also add to the global discourse on healthcare 
optimisation. Furthermore, as Saudi Arabia rapidly boosts nationwide EHR 
adoption under its Vision 2030 plan, insights from hospitals in this non-Western 
context can guide successful implementations [27].

Hypotheses: Based on the study's objectives, hypotheses were 
formulated.

• For the first objective:

Null hypothesis (H01): The mean medication dispensing times do not 
significantly differ between before and after the implementation of EHRs 
across all the hospital departments selected.

Alternative hypothesis (Ha1): Mean medication dispensing times 
are lower after than before the EHR implementation across all the hospital 
departments selected. 

• For the second objective:

Null hypothesis (H02): The mean medication dispensing times do not 
significantly differ before and after EHR implementation within each hospital 
department selected.

Alternative hypothesis (Ha2): Mean medication dispensing times are 
lower after than before EHR implementation in each hospital department 
selected. (Appendix 1)

Research questions

A. What was the mean medication dispensing time at BCH's inpatient 
pharmacy department before the introduction of the EHR?

B. What was the mean medication dispensing time after the EHR had 
been implemented in the same setting?

C. Was there a statistically significant difference between the mean 
medication dispensing times before and after EHR implementation 
across all the selected inpatient departments?

By addressing these questions, this research was aimed at providing 
substantial perspectives on the efficiency of EHRs in augmenting pharmacy 
operations and thereby contribute to the broader discourse on the digitisation 
of healthcare and answering the main question, ‘How has the EHR 
implementation affected the medication dispensing time in the inpatient 
pharmacy department at BCH?’

Literature Review

EHRs have been swiftly integrated into healthcare systems with the aim 
of enhancing care quality, bolstering patient safety, and optimising operational 
effectiveness [28]. This influenced the critical area of medication management, 
which remains complex across prescribing, dispensing, administration, and 
monitoring [29].

The correlation between the utilisation of electronic pharmacy technology 
and the developments in pharmaceutical services is evident, enabling a more 
efficient and secure distribution of medications [30]. Several studies have 
underscored the advantages of employing EHRs, such as the amplification of 
operational efficiency, elevation of patient safety benchmarks, and reduction 
of medication-associated errors [31,32]. The implementation of electronic 
prescribing systems in hospitals has been shown to reduce medication errors 
and adverse drug reactions while improving the overall quality and efficiency 
of pharmacy services [33]. However, previous research on the broad effects 
of EHRs has shown mixed results in terms of their impact on efficiency. While 
some studies have found that EHRs can reduce documentation time and 
errors [34,35]. Others have revealed potential drawbacks such as increased 
workload for clinicians [36,37].

When examining medication dispensing, some studies have shown that 
EHR incorporation lowered turnaround times and transcription errors for 
medication orders, enabling faster dispensing [38]. Multiple pre-post studies 
have found that order turnaround times, including dispensing phases, were 
shorter after adopting EHRs with Computerised Physician Order Entry (CPOE) 
instead of paper workflows [39,40]. Mekhjian HS, et al. found that after 
implementing CPOE, the mean pharmacy dispensing time decreased by 70%, 
from 115 minutes to 35 minutes [39]. Similarly, Franklin BD, et al. found that an 
electronic prescribing system led to a 13.5% decline in mean dispensing time, 
from 122 minutes to 105 minutes [40].

However, integrating technological solutions into pharmaceutical services 
such as electronic prescribing through EHR can disrupt the conventional 
workflow in pharmacies and jeopardise the overall quality of services [41]. 
According to previous studies, the workflow disruptions by e-prescribing 
systems stem from several factors [42-44]. Poor system usability and complex 
interfaces cause complications for users, slowing down dispensing procedures 
[42]. Another factor is technical challenges such as system unavailability, 
which might lead to interruptions in pharmacy operations and delays [43]. 
The communication barriers between prescribers and pharmacists due to 
insufficient clinical details in e-prescriptions also obstructed timely dispensation 
[44]. Moreover, while e-prescriptions enhanced legibility and accessibility, 
these increased pharmacists' workloads substantially owing to the additional 
documentation demands [45]. In a time-motion study, Hollingworth W, et al. 
showed that e-prescribing added significant time requirements for pharmacy 
staff [46]. Similarly, Koppel R, et al. found that correcting and clarifying 
e-prescriptions caused pharmacists to expend considerable effort [47]. The 
ease of electronic prescribing contributed to the increasing prescription 
volumes, further escalating pharmacists' workloads and medication delivery 
times [45]. Therefore, judging the efficacy of such technological systems should 
not be based on blind faith, unless their actual impacts on health services have 
been thoroughly examined.

The introduction of the EHR system in Saudi Arabia has exerted a 
considerable influence on the country's healthcare structure, including 
laboratory and radiology services [48]. However, pharmacy services in 
Saudi Arabia are understudied and face challenges. Al-Hanawi MK and 
Makuta IF discussed the necessity of monitoring, evaluating, and enhancing 
performance in healthcare services in Saudi Arabia [49]. This suggests room 
for improvement in the efficiency and effectiveness of pharmacy services. 
Thus, the intent of this study was to comprehend the influence of the EHR on 
the efficacy of dispensing services, consequently facilitating the enhancement 
of healthcare provision in the Kingdom.

Methodology

Study design

A quasi-experimental design using a before-and-after study method 
would be most effective to address the research question. Quasi-experimental 
approaches are commonly employed in implementation studies to evaluate 
the effectiveness of interventions in real-world contexts [50]. They are 
commonly employed in health service research and have promise for 
generating dependable findings when conducting randomised controlled trials 
is unfeasible or unethical [51]. Given the comprehensive integration of the EHR 
system across the whole BCH, designing a control group that is not exposed to 
the intervention would be impractical.

Quasi-experimental research is cost-effective and time efficient, as it 
permits the utilisation of pre-existing data [52,53]. It allows researchers to 
utilise existing data, reducing the need for costly data collection efforts, and 
resulting in a more efficient and cost-effective implementation procedure 
[52,53]. In addition, quasi-experimental designs are frequently employed in 
settings where the intervention has already been applied [54]. Hence, the 
current adoption of EHR in BCH necessitates using a quasi-experimental 
design to effectively measure the effect of this implementation on the time 
required for medication dispensing.
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Population and sampling

The target population for this study comprised the inpatient medication 
dispensing workflows at BCH in Saudi Arabia. Specifically, the dispensing times 
for medication trollies were investigated across seven inpatient departments: 
the Male Medical Ward (MMW), Female Medical Ward (FMW), Male Surgical 
Ward (MSW), Female Surgical Ward (FSW), Male Orthopaedic Ward (MOW), 
Female Orthopaedic Ward (FOW), and Intensive Care Unit (ICU). These 
departments were chosen to cover a different range of hospital operations and 
patient populations.

A convenience sampling method was used. This strategy is distinguished 
by the selection of subjects based on their instant accessibility and geographical 
proximity to the researcher [55]. One notable characteristic of this methodology 
is its cost-effectiveness, as it often requires fewer resources than other more 
rigorous sampling techniques, making it a financially wise choice [56,57]. 
Within the framework of this research, which was conducted under limited 
financial resources, the cost-effectiveness of convenience sampling was of 
remarkable importance.

In addition, convenience sampling offers time efficiency in collecting data, 
which might be attributed to the availability of pertinent data [55]. The approach 
chosen is often more efficient than other sampling procedures in terms of time, 
mainly because it eliminates the requirement for extensive population lists or 
the use of complex participant selection algorithms [58]. As this study was 
conducted within a limited time frame, the relevance of convenience sampling 
is particularly noteworthy and offered a prompt and efficient means of acquiring 
data.

Sample size 

The sample included dispensing times for each selected department over 
365 days before EHR implementation (1 January to 31 December 2019) and 
365 days after implementation (1 January to 31 December 2022). This resulted 
in a total sample of 5,110 timepoint measurements (365 per department × 7 
departments × 2 years).

Data collection

This study used existing secondary data that were initially collected by 
the pharmacy department at BCH for operational purposes. Secondary 
data refers to data obtained by another individual or for a different research 
purpose before the current investigation [59]. Secondary data collection offers 
advantages, including efficiency, cost-effectiveness, and access to data 
without inconveniencing patients [60-63]. Considering that these timepoint 
records are an essential element of the pharmacy's regular operations, it is 
anticipated that the data will possess both accuracy and reliability [64].

The pharmacy department at BCH utilised paper forms for data collection 
even after the implementation of the EHR. They formerly used paper forms 
to record the time at which the nurse transported the medication trolley to 
the pharmacy and when the pharmacist completed the dispensation of the 
trolley. Building on this, Excel worksheets were produced to display the time 
disparity between the two time points. Excel was chosen given its widespread 
availability and usability for data management [65].

The spreadsheet compiled medication dispensing times for the selected 
departments over two intervals:

• 1 January to 31 December 2019, representing the 12 months before 
EHR implementation. (Appendix 2)

• 1 January to 31 December 2022, representing the 12 months after 
EHR implementation. (Appendix 3)

The 2020 and 2021 time frames were purposefully omitted to avoid 
confounding the COVID-19 (coronavirus disease) pandemic as much as 
possible.

Research setting

The research was conducted at BCH in the Al-Qassim area of Saudi 
Arabia. The focus of the study was particularly on the inpatient pharmacy unit 

inside the pharmaceutical care department of the hospital, as it housed all the 
data required for the study.

BCH is a tertiary care hospital with a capacity of 400 beds that offers 
specialised medical and surgical services across many disciplines. On a 
daily basis, the hospital admits an average of 23 to 25 patients. The hospital 
has received accreditation from the Saudi Central Board for Accreditation of 
Healthcare Institutions, indicating its adherence to quality standards for patient 
care and safety. In January 2020, BCH implemented a comprehensive EHR 
system to modernise clinical documentation, order management, decision 
support, and data analytics capabilities hospital-wide.

Inclusion and exclusion criteria

Inclusion criteria:

• The study included seven inpatient departments that admitted adult 
patients: the MMW, FMW, MSW, FSW, MOW, FOW, and ICU.

Exclusion criteria:

• The study omitted any departments that were not explicitly included.

• The period from January 2020 to December 2021 was purposefully 
omitted to mitigate the consequences of the COVID-19 pandemic in 
the study.

Research governance

Collecting secondary data requires no direct engagement or interaction with 
patients, consequently mitigating any potential disruptions or inconveniences 
[60]. Moreover, patient confidentiality was rigorously maintained, and the use 
of pre-existing data for achieving the research objectives was deemed ethically 
justifiable [66]. Therefore, the necessary ethical approvals were received by 
the relevant entities, namely Swansea University (approval No. 2 2023 7021 
6223, Appendix 4) and BCH (Appendix 5).

Data analysis strategy and hypotheses tests

The data analysis was performed utilising the Statistical Package for the 
Social Sciences (SPSS) version 29.0.1.0 (171). SPSS offers a comprehensive 
set of data management capabilities that enable smooth data importation from 
diverse sources such as databases and spreadsheets and the integration of 
data from numerous files, resulting in a more comprehensive collection of data 
that allow for the specification of additional information to ensure the accuracy 
and simplicity of the interpretation of the studies and results [67].

First, descriptive statistics were calculated, including measures of central 
tendency (mean and median) and dispersion (standard deviation, minimum, 
and maximum), for the overall medication dispensing times before and after 
EHR implementation and within each department. Second, normality testing 
was performed using the Kolmogorov-Smirnov and Shapiro-Wilk tests. The 
data distribution was evaluated for statistical normality to inform the choice 
between parametric and non-parametric inferential tests [68]. Finally, the 
Wilcoxon signed-rank test was applied to assess significant differences 
in dispensing time and to test the hypotheses, given the non-normal data 
distribution [69,70].

Results and Main Findings

The results and main findings are presented in accordance with the study 
objectives.

Objective 1: To compare the overall mean medication dispensing times 
before and after implementation of the EHR system across the selected 
inpatient departments.

Descriptive analysis

Table 1 and Table 2 show the descriptive statistics for medication 
dispensing times before and after EHR implementation. Overall, before EHR 
implementation, the mean dispensing time was 90.92 minutes (SD=6.95, 
median=91.0, range=73 – 110 minutes). After implementation, the mean 
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decreased to 67.48 minutes (SD=6.03, median=67.0, range=53 – 86 minutes), 
reflecting a 25.8% reduction of 23.44 minutes. The median declined by 24 
minutes (26.4%). Figure 1 visually depicts the reductions in the mean and 
median dispensing times.

Hypothesis testing

Normality tests: The normality of the datasets for ‘Before (2019)’ and 
‘After (2022)’ was evaluated using various descriptive statistics and normality 
tests Table 3. Before EHR implementation, the normality tests, including the 
Kolmogorov-Smirnov and Shapiro-Wilk tests, yielded statistically significant 
results (p=0.001 and p=0.139, respectively), suggesting a departure from 
normality. After EHR implementation, similar tests applied and yielded 
statistically significant results (p<0.001 and p=0.035, respectively), indicating 
a departure from normality. Hence, a non-parametric test (Wilcoxon signed-
rank test) was applied owing to the observed departures from normality in both 
datasets.

Wilcoxon signed-rank test results: The Wilcoxon signed-rank test 
was performed to assess whether the medication trolley preparation time 
significantly differed between before and after the installation of the EHR. 
The results indicate a substantial difference in medication trolley preparation 
times between the two time points. The mean preparation time before the EHR 
installation (M=90.90, SD=6.940) was noticeably higher than that after the EHR 
installation (M=67.48, SD=6.019). Furthermore, the Wilcoxon signed-rank test 
statistical value was −16.514, with a p value of .000, which is highly significant 
(p<.001), indicating compelling evidence to reject the null hypothesis Table 4.

Objective 2: To quantify the impact of EHRs on the dispensing times in 
each department.

Descriptive analysis

Overall, the data show that across all the 7 wards, EHR implementation led 
to a notable decline in mean medication dispensing times, ranging from 16.3% 

(MMW) to 49.1% (ICU), with the mean decreases ranging from 221.30 minutes 
before EHR implementation to 112.64 minutes after EHR implementation. 
Table 5 summarises the impact of the EHR across all departments. The 
percentage decreases in median times parallel the decreases in the mean 
values, ranging from 19.4% (MMW) to 49.1% (ICU). The ICU witnessed the 
greatest reduction of 72.5% (from 80 minutes to 22 minutes). The MSW had 
the next highest decrease of 69.8% (from 43 minutes to 13 minutes). All other 
departments saw reductions ranging from 10.8% (FOW) to 41% (MOW). 
Figure 2 depicts the percentage reductions in time after EHR implementation.

In the FMW, the mean dispensing time decreased by 23.4%, from 121.27 

Table 1. Descriptive analysis for pre-installation period (2019). 

Statistic Std. Error

Before (2019)

Mean 90.92 .365

95% Confidence Interval for Mean
Lower Bound 90.21 -
Upper Bound 91.64 -

5% Trimmed Mean 90.93 -
Median 91.00 -

Variance 48.348 -
Std. Deviation 6.953 -

Minimum 73 -
Maximum 110 -

Range 37 -
Interquartile Range 10 -

Skewness -.002 .128
Kurtosis -.280 .255

Table 2. Descriptive analysis for post-installation period (2022).

Statistic Std. Error

After (2022)

Mean               67.48 .317

95% Confidence Interval for Mean
Lower Bound 66.85 -
Upper Bound 68.10 -

5% Trimmed Mean 67.48 -
Median 67.00 -

Variance 36.366 -
Std. Deviation 6.030 -

Minimum 53 -
Maximum 86 -

Range 33 -
Interquartile Range 8 -

Skewness -.038 .128
Kurtosis -.153 .255

Figure 1. Mean and median medication dispensing times before and after EHR 
implementation.

Table 3.Tests of normality for all datasets.

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Before 
(2019) .066 363 .001 .994 363 .139

After (2022)    .070 363 .000 .991 363 .035
a: Lil l iefors signif icance Correction
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minutes (SD=7.96) before EHR implementation to 92.92 minutes (SD=4.88) 
after EHR implementation. This 28.35-minute decrease was statistically 
significant (Z=−16.559, p<0.001). Similarly, in the FOW, a significant 
decrease in mean dispensing time from 90.90 minutes (SD=6.94) to 67.48 
minutes (SD=6.02) was observed after EHR implementation, reflecting a 
25.8% reduction (Z=−16.514, p<0.001). The FSW also showed a comparable 
reduction, with a mean dispensing time reduction from 64.90 minutes 
(SD=4.63) before EHR implementation to 47.56 minutes (SD=4.51) after 
EHR implementation. This 26.7% decrease of 17.34 minutes was statistically 
significant (Z=−16.562, p<0.001).

Among all departments, the ICU exhibited the largest decline in mean 
dispensing time, from 221.30 minutes (SD=15.42) before EHR implementation 
to 112.64 minutes (SD=3.27) after EHR implementation. This 108.66-minute 
reduction (49.1%) was statistically significant (Z=−16.558, p<0.001). In the 
MMW, the mean dispensing time decreased significantly from 104.45 minutes 
(SD=13.70) before EHR implementation to 87.37 minutes (SD=4.59) after EHR 
implementation, reflecting a 16.3% reduction (Z=−14.454, p<0.001). Similarly, 
the MOW showed a substantial 28.4% decline in mean dispensing time, 
from 98.19 minutes (SD=6.52) before EHR implementation to 70.21 minutes 
(SD=4.20) after EHR implementation. This 27.98-minute decrease was 
statistically significant (Z=−16.538, p<0.001). Finally, in the MSW, the mean 
dispensing time decreased significantly from 59.75 minutes (SD=9.02) before 
EHR implementation to 43.58 minutes (SD=2.72) after EHR implementation. 
This 27.1% reduction (16.17 minutes) was statistically significant (Z=−16.215, 
p<0.001). Figure 3 shows the average time spent on preparation for each 
selected ward per month.

Hypotheses testing

Normality tests: The normality of the data for the 7 BCH departments 
across both time points was assessed using the Shapiro-Wilk and Kolmogorov-
Smirnov tests. The results show that for all the 7 departments, the data 
deviated significantly from a normal distribution in both the pre-EHR and post-

EHR periods. This is indicated by the low p values (all <0.001) in each case. 
Therefore, non-parametric tests were chosen to test the hypotheses. Table 6 
summarises the normality test results.

Wilcoxon signed-rank test results: Across all the departments tested, 
the results provide strong evidence to reject the null hypothesis, which posits 
that the medication dispensing time does not significantly differ. Specifically, 
the Z scores ranged from −14.454 to −16.562, and p values were consistently 
below the 0.001 threshold, as detailed in Table 7. Instead, the data support 
the alternative hypothesis, suggesting a significant reduction in medication 
dispensing time after the implementation of EHRs across all selected 
departments.

Discussion

New and important aspects

This study makes a valuable contribution to the scientific literature by 
investigating the impact of EHR adoption on medication dispensing times 
in an understudied context, specifically in a pharmacy department within a 
hospital in Saudi Arabia. Much of the existing research on EHR implementation 
originated from Western healthcare systems, with limited evidence from 
non-Western countries [71]. This study helps address this research gap by 
providing insights into the consequences of digitalisation in a Middle Eastern 
healthcare setting. The research also focuses on an under-examined outcome, 
medication dispensing time, rather than on more general measures such as 
length of hospital stay or patient satisfaction, which have been emphasised in 
earlier studies [72-75]. By focusing specifically on medication dispensing time, 
this study provides targeted evidence regarding the potential for EHR systems 
to improve this critical pharmacy process.

The large sample size of the study, encompassing over 5,000 medication 
dispensing timestamps across 365 days before and after the EHR rollout, 
lends credibility to the findings by facilitating a robust statistical analysis.

Table 4. Descriptive statistics, wilcoxon signed-rank test results, and hypothesis test results.

All selected departments

N Mean Std. Deviation Minimum Maximum
Before (2019) 366 90.90 6.940 73 110
After (2022) 365 67.48 6.019 53 86

Z    -16 514
P-value    .000

Hypothesis test result    Reject the null hypothesis

Table 5. Summary of the mean, median, range, and standard deviation of medication dispensing times before and after EHR  implementation for each of the 7 departments.

Department Mean  
Before

Mean  
After

%  
Change

Median  
Before

Median  
After

%  
Change

Range  
Before

Range  
After

%  
Change

SD Before  
(Min)

SD After  
(Min)

%  
Change

FMW 121.27 92.92 23.4% 122 93 23.8% 41 29 29.3% 7.96 4.88 38.7%
FOW 90.92 67.48 25.8% 91 67 26.4% 37 33 10.8% 6.94 6.02 13.3%
FSW 64.90 47.56 26.7% 66 47 28.8% 31 19 38.7% 4.63 4.51 2.6%
ICU 221.30 112.64 49.1% 222 113 49.1% 80 22 72.5% 15.42 3.27 78.8%

MMW 104.42 87.34 16.4% 108 87 19.4% 67 22 67.2% 13.70 4.59 66.5%
MOW 98.20 70.21 28.5% 96.5 70 27.5% 39 23 41.0% 6.52 4.20 35.6%
MSW 59.75 43.58 27.1% 62 43 30.6% 43 13 69.8% 9.02 2.72 69.8%

Figure 2. Departmental trolley preparation time reduction after implementation of EHR.
Figure 3. Average time spent on trolley preparation across all months in 2019 and 2022 
in each department.
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Table 6. Tests of normality for both before and after EHR Implementation department wise.

Department
    Kolmogorov-Smirnova           Shapiro-Wilk

Normality
Statistic        df       Sig.  Statistic df     Sig.

Before  
(2019)

FMW  
FOW

. 061             365

. 061             363
.003  
.001

.992  

.994
365
363

.049

.139
Not Normal 
Not Normal

FSW . 120             365 .000 .936 365 .000 Not Normal
ICU . 060             365 .003 .984 365 .000 Not Normal

MMW . 181             362 .000 .871 362 .000 Not Normal
MOW . 153             364 .000 .922 364 .000 Not Normal
MSW . 122              365 .000 .963 365 .000 Not Normal

After
(2022)

FMW . 073              365 .000 .986 365 .001 Not Normal
FOW . 070              363 .000 .991 363 .035 Not Normal
FSW . 118               365 .000 .970 365 .000 Not Normal
ICU . 148               365 .000 .935 365 .000 Not Normal

MMW . 096               362 .000 .983 362 .000 Not Normal
MOW . 107               364 .000 .960 364 .000 Not Normal
MSW . 120               365 .000 .969 365 .000 Not Normal

a: Lilliefors Significance Correction

Table 7. Descriptive statistics, wilcoxon signed-rank test results and hypothesis test results by departments.

FMW

N Mean Std.Deviation Minimum Maximum
Before (2019) 365 121.27 7.961 103 144
After (2022) 365 92.92 4.881 75 104

Z -16.559
P-value .000

Hypothesis test result Reject the null  hypothesis

FOW

N Mean Std. Deviation Minimum Maximum
Before (2019) 365 90.9 6.94 73 110
After (2022) 365 67.48 6.019 53 86

Z -16.562
P-value .000

Hypothesis test result Reject the null hypothesis

FSW

N Mean Std. Deviation Minimum Maximum
Before (2019) 365 64.9 4.633 46 77
After (2022) 365 47.56 4.508 38 57

Z -16.559
P-value .000

Hypothesis test result Reject the null hypothesis

ICU

N Mean Std. Deviation Minimum Maximum
Before (2019) 365 221.3 15.419 186 266
After (2022) 365 112.64 3.271 96 118

Z -16.558b
P-value .000

Hypothesis test result Reject the null hypothesis

MMW

N Mean Std. Deviation Minimum Maximum
Before (2019) 364 104.45 13.695 58 125
After (2022) 364 87.37 4.591 76 98

Z -14.454b
P-value .000

Hypothesis test result Reject the null hypothesis

MOW

N Mean Std. Deviation Minimum Maximum
Before (2019) 365 98.19 6.518 84 123
After (2022) 365 70.21 4.203 62 85

Z -16.538b
P-value .000

Hypothesis test result Reject the null hypothesis

MSW

N Mean Std. Deviation Minimum Maximum
Before (2019) 365 59.75 9.022 34 77
After (2022) 365 43.58 2.715 38 51

Z -16.215b
P-value .000

Hypothesis test result Reject the null hypothesis
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Comparison with previous studies

The results of the present study showed that expedited medication 
dispensing aligns with and reinforces similar findings on EHR benefits in 
previous studies. A systematic review by Campanella P, et al. [3] uncovered 
significant evidence that EHR adoption is associated with enhanced quality 
and efficiency of healthcare delivery. By examining pharmacy operations, 
Monroe CD and Chin KY found that an EHR system in specialised pharmacy 
care led to substantial reductions in turnaround times for medication orders 
and improved order accuracy within a US hospital [6]. Another research was 
conducted to evaluate the perception of Finnish pharmacists towards an 
electronic prescription system [76]. The findings revealed that a significant 
number of pharmacists acknowledged the favourable influence of the 
electronic system in enhancing the efficiency of the medication dispensation 
procedure [76]. The enhanced efficiency of the dispensing procedure could 
be credited to the digitalisation of the medication dispensation workflow; using 
an electronic system reduces reliance on manual, paper-based processes, 
allowing pharmacists to input dispensing entries into the electronic prescription 
immediately [76-78].

Moreover, research by Mekhjian HS, et al. conducted at Ohio State 
University found that implementing an electronic prescribing technology led 
to a significant decrease of 70% in medication turnaround time during the 
dispensing phase [39]. The dispensing time was decreased from 3 hours and 
16 minutes to 1 hour and 22 minutes [39]. In addition, the total turnover time 
for pharmaceuticals was considerably reduced from approximately five hours 
to less than two hours, demonstrating a substantial improvement in operational 
efficiency [39].

A parallel study by Lehman ML, et al. found a statistically significant 
decrease of 64% in medication turnaround time after the implementation 
of CPOE [79]. The mean duration declined from approximately three hours 
and fifty minutes to just over one hour and twenty minutes, resulting in a total 
reduction of around two and a half hours [79]. Franklin BD, et al. compared 
medication supply time between before and after implementation of electronic 
prescribing and found a significant reduction [40]. Before implementation, the 
time allocated to this process was 2 hours and 2 minutes [40]. After deployment 
of electronic prescribing, the observed time reduction was 13.5% of the 
overall duration, almost equivalent to 1 hour and 50 minutes, indicating that 
computerised prescription systems improve medication dispensing efficiency 
[40].

This study found that the ICU experienced the most substantial 
improvement in dispensing time after EHR implementation compared with the 
other departments examined. This significant improvement could be attributed 
to several enhancements enabled by integrating technology into pharmacy 
workflows [80]. Such enhancements include reduced time in locating charts, 
fewer inquiries from unclear orders, and faster access to clinical information 
[80]. A research by Fitzpatrick R, et al. found a 17% decrease in weekly 
dispensing time with automated systems, from 349.0 hours to 290.0 hours, 
demonstrating increased pharmacy efficiency [81]. Another explanation might 
be that ICU patients are often prescribed numerous medications [82]. So EHR-
enabled enhancements such as computerised order entry and medication 
reconciliation may confer disproportionate benefits, highlighting the value of 
EHRs in optimising processes and improving time-related metrics [83-85].

Across other contexts, EHR implementation has been linked to various 
operational improvements, including decreased laboratory and radiology test 
turnaround times [25,39,86-89]. While research has been somewhat limited in 
non-Western nations, some studies in the Middle East have produced findings 
comparable with those of the present study regarding EHR benefits. A study 
in Saudi Arabia found that introducing healthcare technology for facilitating 
radiology requests and reporting was associated with positive turnaround 
times and fewer delays [90]. Another Saudi Arabian physician-perspective 
study revealed perceived enhancements in care quality and efficiency 
following the transition from paper to electronic documentation using EHRs 
[91]. Accordingly, the conclusions of this study align with the positive impacts 
detected across similar healthcare digitalisation efforts regionally and globally.

In contrast to the present study, the research by Cartmill RS, et al. found 
that while electronic order management decreased the time from ordering to 
pharmacy verification (from 137 minutes to 51 minutes) and from ordering 
to administration (306 minutes to 188 minutes), it did not significantly affect 
the pharmacy dispensing time [92]. The rationale for this might be attributed 
to the time-consuming nature of electronically rectifying medication errors, 
the necessity of communicating with physicians for correction, and the 
technological challenges that sometimes accompany the use of technology 
[76]. Furthermore, Jensen conducted retrospective research to examine the 
medication turnaround times in a specific ward of a large metropolitan hospital 
in the United States before and after the installation CPOE, a technology 
integrated into EHRs [93]. The study revealed a significant reduction of 23% in 
the mean duration for medication processing, dropping from around seven to just 
over five hours [93]. Nevertheless, time-saving advantages were constrained 
solely to the initial ordering stage and did not include the dispensing stage, as 
the author did not find significant differences in dispensing time [93]. Unlike 
the findings of the present study, EHR adoption did not automatically improve 
all medication dispensing workflow segments without additional operational 
changes. One possible explanation could be the transitional adjustment 
period, as it is often required for clinicians and staff to become proficient in 
new electronic workflows, which can pose initial challenges [94].

The present research underscores the salience of specific EHR 
functionalities in streamlining medication-related workflows. For instance, 
CPOE has been shown to facilitate clinicians' prescribing behaviours 
directly through the EHR system, thereby obviating the need for handwritten 
orders [6,95]. Likewise, barcode-assisted dispensing and robust medication 
reconciliation functionalities have also been shown to be instrumental in 
enhancing safety measures [8,10]. However, it is critical to be mindful of the 
potential drawbacks. While CPOE may ameliorate legibility issues, poorly 
designed interfaces can introduce novel types of errors [12]. Similarly, inflexible 
decision support can result in alert fatigue, consequently leading clinicians to 
dismiss system warnings [96]. This highlights that while EHRs carry substantial 
potential, realising their benefits depends on careful system selection, workflow 
analysis, user-centred design, extensive training, and ongoing optimisation. 
Further research should continue to elucidate the best practices surrounding 
EHR implementation and use for improving the efficiency and safety of 
medication management.

Implications for practice and future research

This study provides practitioners with encouraging evidence that 
thoughtfully executed EHR implementation with the engagement of pharmacy 
staff can meaningfully enhance core dispensing workflows. The time savings 
unlocked could allow pharmacists to dedicate more attention to direct patient-
care activities. As the first study of its kind in Saudi Arabia, this research offers 
a model for healthcare leaders and policymakers, especially in Saudi Arabia, 
who are considering adopting or upgrading EHR systems to anticipate future 
results.

Limitations and Recommendations

Some important limitations provide opportunities for future research. First, 
the use of secondary data from a single site limits generalisability. Follow-
up studies should evaluate the impacts of EHRs on dispensing times across 
multiple hospitals and in varying contexts. Second, it would be informative 
to divide the data according to different types of medications, departments, 
or patient conditions to discern if impacts differ. Third, the effects on metrics 
beyond time, such as order accuracy and staff workload, should also be 
investigated. Fourth, future research could examine long-term time trends, 
rather than just the year immediately before and after EHR implementation, 
to understand changes over an extended period. Qualitative data through 
surveys or interviews would provide insights into the user experiences and 
workflow changes underpinned by the EHR. Addressing these limitations and 
building on this study will offer richer perspectives on optimising pharmacy 
operations through digitalisation.
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Conclusion

This quasi-experimental pre-post study generated compelling quantitative 
evidence that implementing an EHR system in the pharmacy of BCH in Saudi 
Arabia led to substantial reductions in medication dispensing times. The 
25.8% average decrease in dispensing time represents a major efficiency 
gain for this hospital's pharmacy workflows and has tangible implications 
for enhancing patient safety and care quality. While previous studies have 
illuminated the benefits of EHR adoption in hospitals, this research makes 
a specific contribution by focusing on medication dispensing times within an 
understudied non-Western setting. The findings may guide leaders at similar 
healthcare institutions in considering investments in digitalisation to streamline 
pharmacy dispensing procedures. Further research can build on this study to 
evaluate long-term trends, incorporate qualitative data, and broaden the scope 
of the metrics and outcomes examined. 
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