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Abstract
Context: Dispensing errors pose a significant risk to patient safety and remain a primary concern in the practice of pharmacy.
Aims: To assess the prevalence of dispensing errors and identify associated factors among community pharmacists in Jordan.

Methods: A cross-sectional study was conducted among 202 community pharmacists using a validated questionnaire. The sample size was based on Green’s
rule (n =50 + 8*12 predictors). Quantile regression was employed to examine predictors of error frequency.

Results: Common contributing factors included similar medication names (61.4%), unreadable prescriptions (67.3%), and incomplete prescriptions (66.3%).
Higher error frequencies were observed among employee pharmacists (8 = 2.333; p = 0.007) and male pharmacists (8 =-1.667; p = 0.01).

Conclusions: Dispensing errors remain prevalent. Employment status and gender were significantly associated with error frequency. Targeted interventions and
policy reforms are recommended to reduce errors and improve patient safety.

Keywords: community pharmacist; dispensing error; frequency; prescription: Jordan.

Resumen

Contexto: Los errores de dispensacion suponen un riesgo significativo para la seguridad del paciente y siguen siendo una preocupacién fundamental en la
practica farmacéutica.

Objetivos: Evaluar la prevalencia de errores de dispensacién e identificar los factores asociados entre los farmacéuticos comunitarios de Jordania.

Métodos: Se realizd un estudio transversal con 202 farmacéuticos comunitarios mediante un cuestionario validado. El tamafio de la muestra se basé en la regla
de Green (n =50 +8*12 predictores). Se empled una regresion cuantil para examinar los predictores de la frecuencia de errores.

Resultados: Los factores contribuyentes comunes incluyeron nombres de medicamentos similares (61,4%), recetas ilegibles (67,3%) y recetas incompletas
(66,3%). Se observaron mayores frecuencias de errores entre los farmacéuticos empleados (B = 2,333; p = 0,007) y los farmacéuticos varones (B = -1,667; p =
0,01).

Conclusiones: Los errores de dispensacion siguen siendo prevalentes. La situacion laboral y el género se asociaron significativamente con la frecuencia de
errores. Se recomiendan intervenciones especificas y reformas politicas para reducir los errores y mejorar la seguridad del paciente.

Palabras Clave: error de dispensacién; farmacéutico comunitario; frecuencia; prescripcion; Jordania.

ARTICLE INFO AUTHOR INFO
Received: November 26, 2024. ORCID: 0000-0002-0416-506X (ASJ) 0000-0003-0200-9845 (TM)
Accepted: September 10, 2025. 0000-0001-9831-7572 (WAAQ) 0000-0003-3984-3542 (YNAH)
Available Online: October 3, 2025. 0000-0002-2808-5099 (KHZ) 0009-0000-0209-3050 (YM)
0000-0002-6734-9624 (SRAH) 0000-0003-0193-7922 (MK)
(

0009-0002-8568-7886 (JAM)


https://jppres.com/
https://doi.org/10.56499/jppres24.2283_13.6.1919
mailto:mkhdour@staff.alquds.edu
https://orcid.org/0000-0002-0416-506X
https://orcid.org/0000-0003-0200-9845
https://orcid.org/0000-0001-9831-7572
https://orcid.org/0000-0003-3984-3542
https://orcid.org/0000-0002-2808-5099
https://orcid.org/0009-0000-0209-3050
https://orcid.org/0000-0002-6734-9624
https://orcid.org/0000-0003-0193-7922
https://orcid.org/0009-0002-8568-7886

Jarab et al.

INTRODUCTION

Community pharmacists have taken on an increas-
ingly vital role in many countries. Their responsibili-
ties now extend beyond medication dispensing to in-
clude optimizing drug therapy, promoting patient
well-being, and providing education and counselling
on proper medication use (Daly et al., 2020; Hasan Ib-
rahim et al., 2023). Although medication dispensing re-
mains central to pharmacy practice, dispensing errors
pose a major concern. They can compromise patient
safety and therapeutic outcomes (Franklin and
O’Grady, 2010; James et al., 2009). These errors include
supplying the wrong medication, incorrect dose or
strength, improper duration, or incomplete instruc-
tions (Cheung et al., 2009) and can occur at any stage
of the medication use process in community pharmacy
settings (El Hajj et al., 2025; Naseralallah et al., 2023).
Several factors contribute to these errors, including the
involvement of pharmacy assistants, a heavy work-
load, poor handwriting by physicians, misread pre-
scriptions, and confusion caused by look-alike medica-
tions (Al-Arifi, 2014; Gogazeh, 2020). These errors can
lead to serious consequences, including drug interac-
tions, increased hospital admissions, more outpatient
visits, prolonged stays, higher healthcare costs, and
greater risk of mortality (Tariq et al., 2025; Yousefi et
al., 2022). The World Health Organization (WHO) re-
ports that medication errors cause one death daily and
1.3 million injuries annually in the United States alone
(WHO, 2017). Globally, such errors cause an estimated
$42 billion per year (Donaldson et al., 2017). Beyond
physical harm, dispensing errors may also erode pa-
tients” trust in healthcare professionals (Rocke and Lee,
2013).

Since community pharmacists are often the first
point of contact for patients seeking medical advice,
their role in Jordan’s healthcare system is crucial. How-
ever, widespread dispensing errors pose a serious
threat to patient safety, underscoring the need for ef-
fective interventions (Gogazeh, 2020; Poole et al., 2021).
Without strict policies and regulations, these errors
will persist and continue to undermine healthcare
quality. Although previous studies on dispensing er-
rors in Jordan exist, evolving pharmacy practices, reg-
ulations, and healthcare systems may influence both
the frequency and causes of such errors. Therefore, up-
dated research is essential to reflect current conditions.
A systematic review in Jordan found a wide range in
dispensing error rates, from 0.1% to 96%, likely due to
differences in methodologies, populations, and set-
tings. These discrepancies underscore the need for fur-
ther research to minimize variability and generate
more accurate data on dispensing errors.
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Dispensing errors in community pharmacies are
multifactorial and may be influenced by individual,
environmental, and systemic variables. We hypothe-
sized that demographic factors, such as age, gender,
and education level, as well as practice-related varia-
bles, including pharmacy type, employment status,
time spent per patient, daily prescription volume,
training attendance, access to medication records, and
the presence of a counseling area, significantly predict
dispensing error frequency. This study aimed to assess
these associations within the context of Jordan's evolv-
ing healthcare landscape. The study's findings will
provide a foundation for developing targeted policies
and guidelines to reduce dispensing errors. In addi-
tion, the results offer valuable insights for addressing
root causes and enhancing patient safety within com-
munity pharmacies. Although dispensing errors have
been investigated globally, data-driven research spe-
cific to Jordan’s community pharmacy setting remains
limited. This study addresses that gap by applying de-
tailed statistical methods, particularly quantile regres-
sion, to examine not only the prevalence of errors but
also the contributing factors across different levels of
error distribution. As such, this research represents a
critical step toward evidence-based improvements in
Jordan’s healthcare system and public health out-
comes.

MATERIAL AND METHODS

Study design and subjects

In this cross-sectional study (Fig. 1), a validated sur-
vey was administered by a trained research pharma-
cist, a licensed pharmacist with formal training in re-
search methodology and prior experience in survey-
based data collection within pharmacy practice. The
research pharmacist’s responsibilities included recruit-
ing participants, providing clear instructions, clarify-
ing survey items when necessary, and ensuring the
completeness and accuracy of all responses. The sur-
vey was administered electronically via Google Forms
to community pharmacists across various regions in
Jordan between April and June 2022. Eligible partici-
pants were required to be licensed community phar-
macists who had graduated from universities recog-
nized by the Ministry of Higher Education. The Jorda-
nian Pharmaceutical Association (JPA) database, social
media sites, and the JPA community pharmacies com-
mittee were used to identify and contact eligible par-
ticipants who were community pharmacists in active
practice. A key limitation of this study is the use of con-
venience sampling, which may have introduced selec-
tion bias since participants were recruited based on ac-
cessibility and willingness to participate rather than
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A cross-sectional survey to assess dispensing error frequency and the associated
factors in community pharmacies in Jordan

'

Research pharmacist used a validated survey to collect data in person from licensed
community pharmacists across Jordan

!

The survey sections included demographics and job-related variables, contributing
factors, type and frequency of dispensing errors

I

Quantile regression analysis was conducted to explore the variables associated
with dispensing errors frequency

Figure 1. Study flowchart.

through randomized selection. This sampling ap-
proach, although practical for assessing recruitment
feasibility, may potentially limit the generalizability of
the findings, as the sample may not adequately repre-
sent the demographic, geographic, or professional
characteristics of the broader pharmacist population.
The research pharmacist provided eligible pharmacists
with an information sheet outlining the study objec-
tives, emphasizing confidentiality, anonymity, and the
voluntary nature of participation. Before beginning the
survey, participating pharmacists were required to
provide their consent by checking a box to indicate that
they had read the study information and agreed to par-
ticipate in the study. On average, it took participants
ten minutes to complete the study questionnaire.

Ethical approval was granted from the Institutional
Review Board (IRB) of King Abdullah University Hos-
pital (REF: 12/133/2020). The study was conducted in
accordance with the ethical standards outlined in the
Declaration of Helsinki. Informed consent was ob-
tained from all participants via a tick-box confirmation
prior to starting the survey.

Sample size calculations

The Green's rule, which states that "n = 50 + 8*pre-
dictors," was utilized to calculate the required sample
size. The study included 12 predictors. Therefore, ac-
cording to Green's rule, the minimum required sample
size for this study was determined to be 146.

Study instrument
The study questionnaire (Annex 1) was developed

upon reviewing relevant previously published
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research (Karout et al., 2022). The first section of the
survey collected information on sociodemographic
characteristics, work-related variables, and the sources
of information used for drug-related purposes. The
second section included 16 items assessing the extent
of the effect of several factors on dispensing errors, us-
ing a five-point Likert scale that ranged from "no ef-
fect" to "very strong effect". The third section consisted
of six items that measured the frequency of dispensing
errors as reported by pharmacists, using a five-point
Likert scale ranging from "never" (1 point) to "always"
(5 points), with a maximum possible score of 30. A
panel of experts, including three professors in phar-
macy practice and public health, evaluated the com-
prehensiveness and relevance of the survey. A pilot
study was conducted with ten community pharmacists
to assess the survey’s completion time, relevance, and
clarity. Data from the pilot was not included in the fi-
nal analysis.

Statistical analysis

Data analysis was conducted using the Statistical
Package for the Social Sciences (SPSS), version 28. Per-
centages and frequencies were used for categorical var-
iables. Considering the non-normal distribution of the
data, as affirmed by the Q-Q plots, medians and inter-
quartile range (IQR) were used, and non-parametric
analyses were applied, including the Mann-Whitney U
test, Kruskal-Wallis test, and Spearman correlation to
evaluate the association between different sociodemo-
graphic characteristics and the dispensing error fre-
quency score, which was the dependent variable in the
present study. Variables that displayed p<0.2 in the bi-
variate analysis were included in the quantile
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regression analysis, which was selected due to the non-
parametric nature of the dispensing error frequency
score as confirmed by Q-Q plots. Unlike ordinary least
squares (OLS) regression, the quantile regression is not
susceptible to the influence of outliers and does not as-
sume a normal distribution of errors. By focusing on
the median (q = 0.5), quantile analysis provides a more
stable and accurate estimate of the factors associated
with the outcome. The independent variables included
in the model were gender, living area, education, phar-
macy type, job title, how they would rate the workload
in the community pharmacy, average time spent with
each patient, and average number of prescriptions dis-
pensed per day. Model fit and performance were as-
sessed using pseudo-R2, Mean Absolute Error (MAE).
Post-estimation diagnostics, including residuals ver-
sus predicted values plot and a Normal Q-Q plot, were
conducted to assess model assumptions. Significance
was determined at p<0.05. There were no missing data
in this study. All collected variables were complete for
all participants, and no imputation or data exclusion
was required.

RESULTS

Table 1 shows the socio-demographic characteris-
tics of 202 pharmacists enrolled in the present study,
with a median (25-75 percentile) age of 29 (25-31)
years. Most of the pharmacists were females (71.8%),
had a Bachelor in pharmacy (71.3%), worked in inde-
pendent community pharmacies (72.3%), were em-
ployee pharmacists (86.1%), spent an average of “2-5”
minutes with each patient (69.8%), dispensed less than
10 prescriptions daily (47.5%), and did not attend a
training on medication dispensing practice (55.4%). In
addition, most of the pharmacists did not have access
to patients” medication records (68.3%), and almost
half of them did not have a counselling area in this
community pharmacy (48.0%).

The most commonly reported reasons for dispens-
ing errors included similar medication names (61.5%),
unreadable prescriptions (67.4%), and incomplete pre-
scriptions (66.3%). Except for low income (39.1%), it
was reported by nearly half of the pharmacists that
workload (51.1%), multiple tasks (52.5%), inadequate
staff (52.0%), limited time available for patient counsel-
ling (53.9%) and inadequate space in the pharmacy
(561.0%) were contributing factors to dispensing errors.
Additionally, it was reported that insufficient drug in-
formation resources (56.4%), engagement of pharmacy
technicians in medication dispensing (55.5%), similar
medication labels and packaging (57.4%), prescriptions
containing four or more medications (50.5%), and lack
of prescription double-checking (54.5%) contributed to
errors in the dispensing process. The other reported
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reasons were lack of collaboration with physicians
(49.1%) and a lack of national guidelines and strategies
to limit dispensing errors (50.5%). Table 2 represents
the factors contributing to dispensing errors. The total
median (IQR) score of the “Factors affecting dispens-
ing scale” was 40 (34-48) out of a maximum possible
score of 80. The scale demonstrated high internal con-
sistency, with a Cronbach’s alpha of 0.92.

As shown in Table 3, most of the pharmacists expe-
rienced dispensing a wrong medication (69.3%), dis-
pensing wrong doses (75.2%), dispensing the wrong
dosage form (73.3%), dispensing medications that are
known to have major drug-drug interaction (67.8%),
dispensing contraindicated medication (63.4%), and
providing incomplete instruction (85.1%). The total
median (IQR) score of the “Dispensing error frequency
scale” was 12 (9-14) out of a maximum possible score
of 30. The scale showed high internal consistency as
Cronbach’s alpha was 0.86

Fig. 2 displays a box plot comparing dispensing er-
ror frequency scores by gender. The plot compares the
median and interquartile range of self-reported dis-
pensing error scores between male and female phar-
macists (n = 202). The results indicated that males had
a slightly higher median (IQR) error score of 12.5 (11-
15) compared to females of 12 (9-13), suggesting
greater consistency in male scores.

17 102

Depesning error frequency score

Female Male

Gender

Figure 2. Boxplot of dispensing-error scores by gender.

As shown in Table 4, the regression analysis re-
vealed that employee pharmacists had significantly
higher dispensing error frequency scores compared to
owner pharmacists (coefficient = 2.333; 95% CI: 0.651-
4.016; p = 0.007). Conversely, female pharmacists were
found to have significantly lower dispensing error fre-
quency scores when compared with male pharmacists
(coefficient =-1.667; 95% CI:-2.930 - 0.404; p = 0.01). An
assessment of the model's fit revealed a pseudo-R? of
0.080, indicating that the predictors explained a mod-
est portion of the variance in dispensing error scores.
However, the model demonstrated reasonable predic-
tive utility, with a Mean Absolute Error (MAE) of 2.46
relative to the scale's maximum score of 30.

J Pharm Pharmacogn Res (2025) 13(6): 1922
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Table 1. Sociodemographic characteristics of the study pharmacists (n =202).

Variable N (%) or median (IQR)
Age 29 (25-31)
Gender Female 145 (71.8%)
Male 57 (28.2%)
Living area Amman/Zarqga/Salt 80 (39.6%)
North (Irbid, Ramtha, Jerash, Ajloun, Mafraq) 107 (53.0%)
South (Madaba, Karak, Tafila, Ma’an, Agaba) 15 (7.4%)

Highest education attained

Bachelor’s in pharmacy (B Pharm)

144 (71.3%)

Doctor of Pharmacy (Pharm D) 17 (8.4%)

Postgraduate (Master’s or PhD) 41 (20.3%)
Pharmacy type Chain community pharmacy 56 (27.7%)

Independent community pharmacy 146 (72.3%)
Job role Employee pharmacist 174 (86.1%)

Owner pharmacist

28 (13.9%)

Average time spent with each patient <2 minutes 38(18.8%)
2-5 minutes 141 (69.8%)
=5 minutes 23 (11.4%)
Average number of prescriptions dispensed per day <10 96 (47.5%)
10-29 89 (44.1%)
30-49 12 (5.9%)
>50 5(2.5%)
Have you attended a workshop or training course on Yes 90 (44.6%)
medication dispensing practice?
No 112 (55.4%)
Do you have access to the patient medication record in the Yes 64 (31.7%)
community pharmacy?
No 138 (68.3%)
Is there a counselling area in the community pharmacy? Yes 105 (52%)
No 97 (48.0%)

Diagnostic plots supported the model's validity; a
scatterplot of residuals versus predicted values
showed no systematic patterns (Fig. 3), and a Normal
Q-Q plot of residuals revealed a heavy-tailed distribu-
tion (Fig. 4), confirming that the use of quantile regres-
sion was an appropriate methodological choice for this
data.

The results of the regression analysis in this study
highlight the need for targeted interventions to sup-
port the pharmacists, who exhibited higher error rates.
Policymakers should consider strategies such as con-
tinuing professional development and workload regu-
lation to enhance dispensing accuracy and patient
safety.

https://jppres.com

DISCUSSION

Dispensing errors may result in avoidable patient
harm, including adverse drug reactions, hospitaliza-
tions, or even death (Phipps et al., 2017, Um et al,,
2024). This study aimed to assess the frequency of dis-
pensing errors and the associated factors among com-
munity pharmacists in Jordan. The findings revealed a
high rate of such errors, with significant associations
identified between error frequency and both male gen-
der and employee status.

Most participants reported several key contributors
to dispensing errors. These included heavy workload,
multitasking, staff shortages, limited time for patient
counselling, inadequate pharmacy space, lack of access
to drug information resources, technician involvement
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in dispensing, similarities in medication labels and
packaging, complex prescriptions, failure to double-
check prescriptions, the absence of national guidelines,
illegible handwriting, and incomplete prescription in-
formation.

Previous studies from different countries have
identified several common factors contributing to dis-
pensing errors, including confusing or similar medica-
tion names, illegible handwriting on prescriptions, and
workplace challenges such as workload pressure, time
constraints, distractions, and interruptions (Alanazi et
al., 2024; Almuzaini et al., 2024; Asmelashe Gelayee
and Binega Mekonnen, 2017; Maikinen et al., 2024;

Table 2. Factors causing dispensing errors.

Dispensing errors in community pharmacies

Shrestha, 2019; Soubra and Karout, 2021; Worley et al.,
2007). While poor handwriting remains a consistent
cause across settings, high workloads and environ-
mental distractions are also major contributors (Soubra
and Karout, 2021). These findings highlight the multi-
faceted nature of dispensing errors, involving both hu-
man and systemic issues. Addressing them will re-
quire improvements in pharmacy infrastructure, in-
creasing staffing, reducing workload, standardized la-
belling and packaging, clearer prescriptions, and thor-
ough prescription checks. Additionally, developing
and enforcing national guidelines for dispensing prac-
tices could significantly mitigate these risks.

No effect  Little effect Moderate effect Strongeffect Very strong effect
Factor
Frequency [n (%)]

Low income 60 (29.7%) 63 (31.2%) 59 (29.2%) 15 (7.4%) 5(2.5%)
Workload 30(14.9%) 69 (34.2%) 69 (34.2%) 28 (13.9%) 6(3.0%)
Multi-tasking of pharmacist 33(16.3%) 63(31.2%)  65(32.2%) 29 (14.4%) 12 (5.9%)
Inadequate staff 26 (12.9%) 71(35.1%) 68 (33.7%) 31(15.3%) 6(3.0%)
Lack of time for patient counseling 24 (11.9%) 69 (34.2%) 72 (35.6%) 24 (11.9%) 13 (6.4%)
Inadequate pharmacy space 32(15.8%) 67(33.2%)  81(40.1%) 15 (7.4%) 7 (3.5%)
Insufficient drug information resources 21(10.4%) 67(33.2%) 77 (38.1%) 26 (12.9%) 11 (5.4%)
Pharmacy technicians involved in dispensing resources 26 (12.9%) 64 (31.7%)  81(40.1%) 27 (13.4%) 4(2.0%)
Similar medication name 17 (8.4%) 61(30.2%) 87 (43.1%) 30 (14.9%) 7 (3.5%)
Similar medication labels and packaging 18 (8.9%) 68 (33.7%) 86 (42.6%) 19 (9.4%) 11 (5.4%)
Unreadable prescription 15 (7.4%) 51(25.2%)  85(42.1%) 25 (12.4%) 26 (12.9%)
Incomplete prescription 18 (8.9%) 50 (24.8%) 86 (42.6%) 32 (15.8%) 16 (7.9%)
Prescription containing 4 or more medications 31(15.3%) 66(32.7%)  82(40.6%) 14 (6.9%) 6 (3%)
Lack of prescription double-checking before dispensing 21(10.4%) 71(35.1%) 80 (39.6%) 27 (13.4%) 3(1.5%)
Lack of collaboration with physicians 20 (9.9%) 83 (41.1%)  65(32.2%) 24 (11.9%) 10 (5.0%)
Lack of national guidelines and strategies to limit 24 (11.9%) 76(37.6%) 67 (33.2%) 21 (10.4%) 14 (6.9%)
dispensing errors

Table 3. Self-reported practices toward dispensing errors.

Never Rarely Sometimes Usually Always
Self-report
Frequency n (%)

Dispensing wrong medication 62 (30.7%) 104 (51.5%) 33 (16.3%) 3(1.5%) 0 (0%)

Dispensing wrong doses 50 (24.8%) 110 (54.5%) 38 (18.8%) 4(2.0%) 0 (0%)

Dispensing the wrong dosage form 54 (29.5%) 93 (50.8%) 30 (16.4%) 6 (3.3%) 0 (0%)

Dispensing medications that are known to have major 65 (32.2%) 95 (47.0%) 36 (17.8%) 4(2.0%) 2 (1.0%)

drug-drug interaction

Dispensing contraindicated medication 74 (36.6%) 84 (41.6%) 38 (18.8%) 5(2.5%) 1(0.5%)

Providing incomplete instruction 30 (14.9%) 106 (52.5%) 59 (29.2%) 7 (3.5%) 0 (0%)
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Table 4. Quantile regression of various sociodemographic factors with dispensing error score.

95% Confidence Interval

Variable Coefficient *P-value
Lower BoundUpper Bound
(Intercept) 7.667 <0.001 4.163 11.171
Average time spent with each patient Less than 2 minutes 1.667 0.151 -0.613 3.946
2to 5 minutes 1.667 0.072 -0.152 3.486

More than or equal to 5 minutes**

Job title Employee pharmacist 2.333 0.007 0.651 4.016

Owner pharmacist™*

Education Bachelor in Pharmacy (B Pharm) -0.333 0.765 -2.527 1.861
Doctor of Pharmacy (Pharm D) 1.000 0.407 -1.373 3.373

Graduate (Master of PhD)**

Living area Amman/Zarqa/Salt 1.000 0.382 -1.254 3.254

North (Irbid, Ramtha, Jerash, 1.667 0.133 -0.510 3.843
Ajloun, Mafraq)

South (Madaba, Karak, Tafila,
Ma’an, Aqaba)**

Gender Female -1.667 0.010 -2.930 -0.404
Male**
Have you attended a workshop or training No 0.667 0.261 -0.499 1.833
course on medication dispensing practice Ve
es
Is there a counselling area in this community No 4.441E-16 1.000 -1.181 1.181
pharmacy
Yes**
*p<0.05 statistically significant. **Reference group.
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Figure 3. Residuals vs. predicted values of the quantile regression.
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Expected Normal

Normal Q-Q Plot of Residuals

Observed Value

Figure 4. Normal Q-Q plot of the regression residuals.

B 10 15

Most pharmacists reported instances of incorrect
dispensing involving medications, dosages, and dos-
age forms. Studies from other countries reveal varying
patterns in dispensing errors, which are often influ-
enced by local healthcare systems and practice settings.
Common errors include incorrect drug selection,
wrong strength, inappropriate dosage form, and pack
size issues (Al-Worafi et al., 2021; Franklin and
O’'Grady, 2010; Mékinen et al., 2024; Simegn et al.,
2022; Yusuff et al., 2021). Some studies also reported
failures to dispense available medications, indicating
possible communication or workflow breakdowns (Al-
Worafi et al., 2021).

These findings reveal critical gaps in dispensing
practices that can jeopardize patient safety. Address-
ing these issues requires targeted training and educa-
tional programs to improve pharmacists” skills, focus-
ing on the most prevalent types of dispensing errors
and prevention strategies.

In the current study, employee pharmacists exhib-
ited a significantly higher frequency of dispensing er-
rors compared to pharmacy owners. This may be at-
tributed to the longer working hours typically endured
by employee pharmacists. A similar association be-
tween extended work hours and increased dispensing
errors was reported in previous research (Soubra and
Karout, 2021). On the other hand, female pharmacists
demonstrated a significantly lower frequency of dis-
pensing errors than their male counterparts. Support-
ing this finding, a study conducted in Ethiopia found
that male pharmacists were more likely to perceive an
increase in dispensing errors (Asmelashe Gelayee and
Binega Mekonnen, 2017). Additionally, a Saudi study
reported that female pharmacists identified several
factors associated with reducing dispensing errors, in-
cluding clear prescription writing, printed prescrip-
tions, pharmacists’ up-to-date knowledge, improved
work environments, reduced workload, and the
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presence of more than one pharmacist on duty
(Alanazi et al., 2024). These perceptions may contribute
to the lower error rates observed among female phar-
macists. Based on these findings, future training and
education programs should specifically target male
employee pharmacists to enhance dispensing practices
and reduce error rates. Such interventions would ulti-
mately improve patient safety and the quality of phar-
maceutical care.

Future directions and recommendations

To comprehensively address dispensing errors in
community pharmacy settings, several complemen-
tary methodological approaches are proposed. First, a
controlled interventional trial could conduct a focused
workshop on high-risk elements that lead to mistakes
in dispensing. Pre- and post-intervention error rates
could then be analyzed using quantile regression to de-
tect changes across the distribution of error severity
and establish evidence-based interventions that can be
systematically implemented across pharmacy net-
works. Second, qualitative semi-structured interviews
with male and employee pharmacists would help un-
cover perceived barriers, facilitators, and underlying
mechanisms contributing to the gender and employ-
ment status disparities observed in this study, provid-
ing valuable context-specific insights. Third, a direct
observational study employing a mystery-shopper de-
sign with simulated prescriptions would enable an ob-
jective evaluation of real-world dispensing behaviors,
while avoiding the confounding effects of direct ob-
server presence, thus allowing for an unbiased assess-
ment of dispensing error rates. Lastly, a longitudinal
systemic audit in collaboration with a chain pharmacy
could track dispensing error logs over time, particu-
larly before and after the introduction of a mandatory
prescription double-check protocol, to evaluate its im-
mediate impact, sustainability, and long-term
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effectiveness. Together, these approaches provide a ro-
bust, multifaceted strategy to enhance understanding
and prevent dispensing errors in pharmacy practice.

The application of quantile regression represents a
significant methodological novelty in this study con-
text. Previous studies have often relied on conven-
tional regression models that focus on the average ef-
fect, which can mask important variations. By focusing
on the median, this approach provides a more robust
analysis, as it is less sensitive to outliers than mean-
based regression (Koenker and Bassett, 1978). Cru-
cially, the full potential of quantile regression lies in its
ability to analyze factors at different points of the error
distribution (Chernozhukov et al., 2019; Koenker and
Hallock, 2001). For instance, a future analysis could
compare predictors at the 10t percentile (lowest-error
pharmacists) with the 90t percentile (highest-error
pharmacists). The factors leading to high error rates
might differ substantially from those affecting phar-
macists with low error rates, a phenomenon observed
in other areas of health research (Beyerlein et al., 2008).
This would allow for the development of highly tar-
geted interventions, such as specialized training for
high-risk groups, rather than a one-size-fits-all ap-
proach.

However, the current study has several limitations.
The cross-sectional design limits the ability to establish
a cause-and-effect relationship. The use of convenience
sampling may introduce selection bias, as participants
are not randomly selected and may not be fully repre-
sentative of the wider pharmacist population. This lim-
itation can affect the generalizability of the findings, as
those who chose to participate may differ in significant
ways, such as motivation, workload, or interest in the
subject matter, from those who did not. However,
given the logistical and practical constraints of data
collection in real-world pharmacy settings, conven-
ience sampling was the most feasible approach. Future
studies employing probability sampling methods are
recommended to validate and extend our findings. Ad-
ditionally, the reliance on a self-reported questionnaire
could lead to social desirability bias, potentially dis-
torting the participants' true responses. However, po-
tential self-report bias could be mitigated by cross-
checking with pharmacy records in future work. It
should also be noted that while diagnostic checks con-
firmed the model’s appropriateness, its overall explan-
atory power was modest, as evidenced by a low
pseudo-R? value. However, the model’s predictive er-
ror was small (MAE = 2.46), suggesting practical util-
ity. This indicates that other unmeasured variables
contribute to dispensing error frequency; therefore, fu-
ture research should screen for other individual and
environmental factors that may influence dispensing
practices.
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CONCLUSION

The present study clearly revealed a high rate of
dispensing errors among community pharmacists in
Jordan, highlighting significant concerns for patient
safety and the quality of pharmaceutical care. The find-
ings indicated that factors, including being an em-
ployed pharmacist and male gender, were associated
with a greater frequency of these errors. This under-
scores the urgent need for targeted education and spe-
cialized training programs tailored to address the spe-
cific challenges faced by community pharmacists in
dispensing practices. Developing structured interven-
tions, such as modular training on common dispensing
errors, case-based learning sessions, and practical sim-
ulations, could significantly enhance pharmacists” ac-
curacy and confidence. Additionally, we advocate for
policy-level action, including the implementation of
mandatory, standardized training on dispensing error
prevention as part of licensure renewal or continuing
education requirements. Such measures, coupled with
ongoing professional development and continuous
learning initiatives, are essential to reducing dispens-
ing errors and strengthening overall pharmacy prac-
tice. Future work should evaluate the impact of tar-
geted training interventions on reducing dispensing
errors and explore qualitative insights from pharma-
cists about systemic barriers.
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Supplementary Data
Annex 1. Dispensing errors in community pharmacies

This survey, designed by academic researchers, aims to investigate the prevalence of dispensing errors and the factors that may contribute to such
errors among community pharmacists in Jordan.

The survey will take approximately 10 minutes to complete. Your individual privacy will be fully maintained in all published and written data result-
ing from this study.

Participation is entirely voluntary, and you have the right to withdraw at any time without any consequences.
We sincerely appreciate your time and contribution to this important research.

Thank you!

Sociodemographics

- Age:

-  Gender:
o Male
o Female

= Livingarea:

Amman/Zarqga/Salt
Norh (Irbid, Ramtha, Jarash, Ajloun, Mafraq)
South (Madaba, Karak, Tafila, Ma’an, Aqaba)

- Highest education attained:
o  Bachelorin Pharmacy (BPharm)
o  Doctorin pharmacy (PharmD)
o  Postgraduate (Master’s or PhD)

= Pharmacy type:
o  Chain community pharmacy
o Independent community pharmacy

- JobRole:
o  Employee pharmacist
o  Owner pharmacist

= Average time spent with each patient:
o <2 minutes
o 2-5minutes
o  =5minutes

= Average number of prescriptions dispensed per day:

o <10

o 10-29

o 30-49

o =50
= Haveyou attended a workshop or training course on medication dispensing practice? yes no
= Do you have access to the patient's medication record in the community pharmacy? yes no
- Is there a counselling area in the community pharmacy? yes no
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-In your opinion, which of the following would increase dispensing errors?

1=no effect 2=little effect 3=moderate effect 4=strong effect 5=very strong effect

Low income

Workload

Multi-tasking of pharmacist
Inadequate staff

Lack of time for patient
counselling

Inadequate pharmacy space
Insufficient, drug infor-
mation resources
Pharmacy technicians in-
volved in dispensing re-
sources

Similar medication name
Similar medication labels
and packaging

Unreadable prescription
Incomplete prescription
Prescription containing 4 or
more medications

Lack of prescription double-
checking before dispensing
Lack of collaboration with
physicians

Lack of national guidelines
and strategies to limit dis-
pensing errors

-How frequently do you have each of the following types of dispensing errors?

Never Rarely Sometimes Usually Always

Dispensing wrong medi-
cation

Dispensing wrong doses
Dispensing the wrong
dosage form

Dispensing medication
that are known to have
major drug-drug inter-
action

Dispensing contraindi-
cated medication
Providing incomplete
instructions
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