Drug Prescription Practices and Patient Safety
Among Physicians: A Cross-sectional Study

ABSTRACT

Background: Prescription and medication errors account for a significant proportion
of preventable adverse events affecting patients. This study aimed to assess physi-
cians’ knowledge, attitudes, and prescribing practices related to medication safety
and to identify factors associated with good prescribing practices.

Methods: A cross-sectional study was designed to survey physicians working at
tertiary and major specialty hospitals in Diyala Governorate, Irag. Data were col-
lected among 137 respondents between March and August 2025 using a structured
guestionnaire consisting of 32 items assessing sociodemographic characteristics,
knowledge of safe prescribing, attitudes toward medication safety, and prescrib-
ing practices. Descriptive statistics, chi-square tests, and binary logistic regression
analysis were performed using Statistical Package for the Social Sciences, version 26
(IBM SPSS Corp.; Armonk, NY, USA).

Results: The mean age of participating physicians was 41.2 + 8.6 years, and 59.9%
were females. The mean knowledge score was 714 + 1.86, indicating moderate to
good knowledge of safe prescribing practices. Physicians demonstrated positive
attitudes toward medication safety with a mean attitude score of 38.4 + 5.1. However,
the mean prescribing practice score was 34.16 + 6.27, and only 38 physicians (27.7%)
demonstrated good prescribing practices. Logistic regression analysis identified
training on safe prescribing (OR=2.84; 95% ClI: 1.31-6.12; P=.008) and knowledge
level (OR=1.32; 95% ClI: 1.05-1.66; P=.02) as independent predictors of good pre-
scribing practice.

Conclusion: Despite adequate knowledge and positive attitudes, physicians’ prescrib-
ing practices were suboptimal. Training programs and improved pharmacological
knowledge are essential to enhance prescribing safety and reduce medication errors.

Keywords: Iraq, medication errors, medication safety, patient safety, prescribing
practices, physicians

INTRODUCTION

A medication error is defined as any preventable event that may lead to inap-
propriate medication use or patient harm while the medication is under the
control of healthcare professionals or patients.! Medication errors are a major
global public health concern and are widely recognized as one of the lead-
ing causes of preventable patient harm within healthcare systems. A medica-
tion error is defined as any preventable event that may lead to inappropriate
medication use or patient harm while the medication is under the control of
healthcare professionals or patients. Such errors may occur at multiple stages
of the medication-use process, including prescribing, transcribing, dispens-
ing, administration, and monitoring. Evidence from international studies indi-
cates that medication-related harm affects a sulbstantial proportion of patients
receiving medical care and contributes significantly to patient morbidity, pro-
longed hospitalization, and increased healthcare costs.?®

Patient safety has therefore become a fundamental pillar of healthcare quality
and health system performance. Patient safety refers to the prevention and
reduction of risks, errors, and harm that occur during the provision of health-
care. Despite considerable advances in medical technology and clinical prac-
tice, substandard care continues to pose a significant challenge worldwide. The
World Health Organization estimates that millions of patients are affected by
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What is already known about
this topic?

* Medication errors are a leading

cause of preventable patient
harm globally, contributing to
increased morbidity, prolonged
hospitalization, and significant
healthcare costs.

Prescribing errors are among
the most frequently reported
types of medication errors and
are often linked to factors such
as heavy clinical workload, lack
of training, and insufficient
access to clinical guidelines.
While physicians generally play
a central role in medication
safety, international evidence
suggests that adequate phar-
macological knowledge does
not always translate into safe

prescribing practices.
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adverse events in healthcare each year, many of which are preventable through
improved systems of care, effective clinical governance, and enhanced health-
care professional training.* Strengthening patient safety initiatives is therefore
essential to improving healthcare outcomes and maintaining public trust in
healthcare systems.

Medication safety is a key component of patient safety because medications
are among the most frequently used therapeutic interventions in clinical prac-
tice. Errors in prescribing, such as incorrect drug selection, inappropriate dos-
ing, drug-drug interactions, or failure to consider patient-specific factors, can
result in serious adverse drug events. Furthermore, medication-related harm
imposes a substantial economic burden, costing healthcare systems world-
wide an estimated $42 billion USD annually.? Consequently, improving medi-
cation safety has become a major international priority in healthcare quality
improvement programs.’

Physicians maintain a primary responsibility for safe medication practices, as
doctors carry the main prescribing burden globally. Although countries like the
United Kingdom, the United States, and Canada have increasingly integrated
pharmacists into the prescribing process through independent or collaborative
prescribing frameworks, safe prescribing in most healthcare settings globally
remains heavily reliant on physicians’ adequate pharmacological knowledge,
clinical assessment, and adherence to evidence-based treatment guidelines.®
However, prescribing errors remain among the most frequently reported types
of medication errors in healthcare settings. Studies have identified several con-
tributing factors to prescribing errors, including heavy clinical workload, time
constraints, lack of access to updated clinical guidelines, insufficient training,
and incomplete patient information.?'® 56 Addressing these challenges requires
a systemic approach; as highlighted by World Health Organization global
safety strategies, integrating clinical decision support, continuous professional
development, and a strong safety culture is essential to minimizing medica-
tion-related harm and improving overall healthcare quality.*"

In low- and middle-income countries, including Irag, the challenges related
to medication safety may be more pronounced due to limited healthcare
resources, high patient loads, and variability in clinical training and health-
care infrastructure. Several studies from the Middle East have reported nota-
ble levels of prescribing errors and medication-related problems in hospital
and primary care settings, highlighting the need for targeted interventions to
improve prescribing practices.”In Iraq specifically, research has indicated that
gaps in prescribing knowledge and limited access to standardized prescribing
guidelines may contribute to medication safety challenges among healthcare
providers.”

Despite the growing global attention to medication safety, evidence regard-
ing physicians’ prescribing practices and their impact on patient safety in Irag
remains limited. Understanding physicians’ knowledge, attitudes, and prescrib-
ing behaviors is essential for identifying gaps in clinical practice and devel-
oping effective strategies to enhance medication safety. Therefore, this study
aims to assess drug prescription practices among physicians and explore
their relationship with patient safety in Irag, with the goal of contributing to
improvements in healthcare quality and patient outcomes.

METHODS

Study Design and Setting

A cross-sectional study designed to survey physicians working in Diyala health
directorate, Ministry of Health, Irag. The study was conducted from March 1 to
August 31, 2025, at Baquba General/Teaching Hospital and Al Batool Maternity
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What this study adds to this
topic?

e This study reveals a signifi-
cant “knowledge-practice
gap” among physicians in Iraqg;
despite demonstrating moder-
ate-to-good knowledge (mean
score 714/10) and positive
attitudes, only 27.7% exhibited
good prescribing practices.

¢« Formal training on safe pre-
scribing within the last 2 years
was identified as a critical pre-
dictor of performance, making
physicians nearly 3 times more
likely (OR=2.84) to adhere to
safe prescribing standards.

¢ The findings indicate that indi-
vidual factors, specifically
knowledge levels and recent
targeted training, are stronger
predictors of prescribing safety
than demographic variables
such as gender, specialty, or
daily patient volume.



& Children Specialized Hospital. The study was reported
in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.

Study Population and Sampling

A universal sampling technique (also known as total
population sampling) was employed, a purposive sam-
pling approach where the entire population meeting
the inclusion criteria is selected for study participation.™
Accordingly, this method was recruited to collect data
of licensed physicians from different specialties in the
selected healthcare facilities, who were currently involved
in prescribing medications and willing to participate. At
the same time, physicians who were not actively practic-
ing or who declined participation were excluded.

Sample Size Calculation

The estimated sample size was 163 using findings of a pre-
vious lraqgi study'® reporting 19% adherence to prescription
standards applying the standard formula [n Z2-P(1-P)/d?]
with a 95% confidence level and a 6% margin of error.®
However, a sample of 137 physicians was included. This
discrepancy was due to the total number of eligible physi-
cians available in the selected facilities during the study
period being capped at 137. Post-hoc evaluation shows
that with the final sample size of 137, the study retains a
95% confidence level with a marginally altered margin of
error of 6.55% (an increase of only 0.55%), which does not
meaningfully compromise the statistical validity or conclu-
sions of the study.

Data Collection Tool

Based on previously validated questionnaires including
frameworks consistent with prescription safety assess-
ment and hospital patient safety surveys, a semi-structured
and self-administered questionnaire was developed.'®"
Two experts in clinical pharmacology and public health
medicine have reviewed and modified the questionnaire
to ensure content validity and suit the healthcare context
of Iraq.

The questionnaire contained 32 items distributed in 4
parts:

The first part contains 7 questions related to socio-demo-
graphic characteristics such as age, gender, years of expe-
rience, specialty, type of healthcare facility, and average
number of patients seen daily.

The second part consisted of 10 different questions
designed to assess knowledge of physicians about safe
prescribing practices. Various aspects of medication safety
were assessed, such as monitoring potential drug-drug
interactions, adverse drug reactions, and allergies, review-
ing medication history, and adjusting doses in patients
with organ dysfunction.

The third part employed a 10-item Likert scale to assess
attitudes of surveyed physicians toward patient safety.

Trends Pharm. 2026; 3: 1-8.

These items, ranging from strongly disagree to strongly
agree, were designed to evaluate the role of clinical
guidelines and the importance of physicians’ perceptions
regarding the importance of safe prescribing, reporting,
and preventing medication errors.

The fourth part consists of 10 questions focusing on pre-
scribing practices in clinical daily work. Respondents are
reporting how frequently they performed specific safety
behaviors by following clinical guidelines to check for drug
allergies and interactions, and clearly documenting pre-
scriptions and medication errors.

Scoring System: Each correct response in the knowledge
items was scored as 1, while the incorrect or uncertain
responses were scored O. The total knowledge score
ranged from O to 10, which was categorized into 3 levels as
poor (0-4), moderate (5-7), or good (8-10). Attitude was
measured using a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The total attitude
score ranged from 10 to 50, with higher scores (40-50)
indicating more positive attitudes toward patient safety,
while a score of 30-39 is neutral and a score of 10-29
indicates a negative attitude. Practice items were also
measured using a 5-point frequency scale ranging from 1
(never) to 5 (always). Total practice scores ranged from 10
to 50 and were categorized as poor (10-29), moderate
(30-39), or good prescribing practices (40-50).

Reliability Assessment: The Cronbach’s alpha was
employed to evaluate the internal consistency of the
questionnaire. Each of the knowledge, attitude, and
practice sections was analyzed for reliability. All sections
showed Cronbach’s a value higher than 0.70, indicating an
acceptable internal consistency.

Statistical Analysis

Data was analyzed using Statistical Package for the Social
Sciences, version 26 (IBM SPSS Corp.; Armonk, NY, USA).
Descriptive analysis was performed including mean and
standard deviation to present the continuous variables,
while frequencies and percentages were used to summa-
rize categorical variables. Inferential statistical tests were
performed either to examine the relationships between
categorical variables (chi-square test) or to compare
mean scores across different groups (independent t-tests
and one-way analysis of variance). In multivariate analysis,
binary logistic regression was performed to predict factors
associated with good prescribing practices. A P value of
less than .05 was considered statistically significant.

Ethical Considerations

The research was conducted in accordance with the
Declaration of Helsinki. The study was approved by the
Institutional Ethics Committee of the College of Medicine,
University of Diyala (Ref. No. 2026SAA991 issued on
January 12, 2025). All respondents participated voluntarily,
and informed consent was provided prior to data collec-
tion. The participants’ confidentiality and anonymity were
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Table 1. Sociodemographic Characteristics of Participating
Physicians (n=137)

Variable Category n %

Age groups (years) 25-34 34 248
35-44 49 358
45-54 37 270
>55 17 12.4

Age (mean = SD) 41.2 + 8.6 years

Gender Female 82 599
Male 55 401

Years of clinical experience <5 years 22 16.1
5-10 years 38 277
1-20 years 46 336
>20 years 31 22.6

Specialty General 75 547
practitioner
Specialist 62 453
physician

Type of healthcare facility Public hospital 61 445
Private hospital 41 29.9
Primary health 35 256
center

Average patients per day <20 patients 34 248
20-40 patients 62 453
>40 patients 4] 299

Training on safe prescribing Yes 61 445

(last 2 years)
No 76 555

strictly maintained. The collected data was used solely for
research purposes.

RESULTS

The mean age of the physicians was 41.2 + 8.6 years, and
the majority were females (59.9%). Regarding profes-
sional experience, 56.1% had clinical experience of more
than 10 years. More than half of the respondents were
general practitioners (54.7%), and 44.5% worked in public
hospitals. Regarding workload, 62 (45.3%) of physicians
reported seeing 20-40 patients per day, and only 44.5% of

physicians had received formal training on safe prescribing
during the last 2 years (Table 1).

Knowledge of Safe Prescribing

The overall mean knowledge score was 714 + 1.86, indicat-
ing a moderate to good level of knowledge, and the cor-
rect responses ranged between 67.9% and 75.2% across
the 10 items of knowledge. The highest correct responses
showed that most of the surveyed physicians were able to
avoid duplication of prescribed medications, verify patient
allergies, and identify drug contraindications before pre-
scription. While the lowest correct score was 67.9%,
reported for the familiarity of physicians with international
prescribing guidelines (Table 2).

Attitudes Toward Medication Safety

Generally, most physicians showed positive attitudes with
a mean score of 38.4 + 51. Almost 82.5% of respondents
agreed that reporting medication errors and teamwork
collaboration play a critical role in improving the quality
of healthcare and reducing the possible events of medica-
tion errors. Moreover, 81.8% referred to the importance of
electronic prescribing systems to improve patient safety.
Unfortunately, the lowest rate (76.6%) of physicians sup-
ported regular training on medication safety (Table 3).

Prescribing Practices

The overall mean score of physicians’ practice was 34.16 +
6.27. Using a previously defined cutoff of =75%, approxi-
mately 27.7% of physicians showed good prescribing
practice, whereas 72.3% demonstrated poor prescribing
practices. Notably, 62.0% of physicians were always or often
consulting their colleagues when they were unsure about
the prescription. Almost 61.3% of respondents focused
on explaining the usage of medication and reviewing the
history of patient medication (60.6%). However, some
standards in prescribing behaviors were less followed,
especially the documentation of prescriptions, monitoring
the adverse drug reactions, and interactions (Table 4).

Bivariate Analysis

Bivariate analysis demonstrated a statistically significant
association between training on safe prescribing and
prescribing practice. Physicians who attended training

Table 2. Knowledge of Physicians Regarding Safe Prescribing Practices (K1-K10)

Knowledge Item Correct, n (%) Incorrect, n (%) Mean = SD
K1. | review patient medication history before prescribing 98 (71.5) 39 (28.5) 0.72 £ 0.45
K2. | check drug-drug interactions before prescribing 95 (69.3) 42 (30.7) 0.69 + 0.46
K3. | verify patient allergies before prescribing 101 (73.7) 36 (26.3) 0.74 + 0.44
K4. | adjust doses in renal impairment 96 (70.1) 41 (29.9) 0.70 + 0.46
K5. | adjust doses in hepatic impairment 97 (70.8) 40 (29.2) 0.71+ 0.45
K6. I am familiar with international prescribing guidelines 93 (67.9) 44 (321 0.68 + 0.47
K7. | check contraindications before prescribing 100 (73.0) 37 (27.0) 0.73 +0.44
K8. | avoid duplicate medications in prescriptions 103 (75.2) 34 (24.8) 0.75+0.43
K9. | monitor patients for adverse drug reactions 99 (72.3) 38 (27.7) 0.72 £ 0.45
K10. | consider patient age when prescribing medications 96 (701 41(29.9) 0.70 £ 0.46
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Table 3. Attitudes of Physicians Toward Medication Safety and Prescribing Errors (A1-A10)

Agree/Strongly

Disagree/Strongly

Attitude Item Agree, n (%) Neutral, n (%) Disagree, n (%) Mean * SD
Al. Safe prescribing is an essential component of 111 (81.0) 16 (1.7) 10 (7.3) 3.84 + 0.96
patient safety

A2. Medication errors are preventable 107 (781) 18 (13.1) 12 (8.8) 3.79 £ 0.91
A3. Reporting medication errors improves 13 (82.5) 15 (10.9) 9 (6.6) 391+ 0.88
healthcare quality

A4. Physicians should receive regular training on 105 (76.6) 21 (15.3) 18N 375+ 0.94
medication safety

A5. Clinical guidelines reduce prescribing errors 110 (80.3) 17 (12.4) 10 (7.3) 3.86 + 0.89
A6. Heavy workload increases risk of prescribing 108 (78.8) 19 (13.9) 10 (7.3) 3.81+0.92
errors

A7. Electronic prescribing systems improve safety 112 (81.8) 16 (11.7) 9 (6.6) 3.88 +0.87
A8. Team communication reduces medication errors N3 (82.5) 15 (10.9) 9 (6.6) 390 +0.88
A9. Hospitals should encourage error reporting 106 (77.4) 20 (14.6) 11 (8.0) 3.76 £+ 0.93
without punishment

A10. Continuous education improves prescribing 109 (79.6) 18 (13.1) 10 (7.3) 3.85+ 0.90

quality

courses during the past 2 years demonstrated a higher
rate of good prescribing practices compared to physicians
who did not receive training (P < .01). Similarly, higher lev-
els of knowledge were significantly associated with better
prescribing practices (P=.02). The more clinically efficient
physicians demonstrated better prescribing practices,
although this association was not significantly associated.
Other variables such as gender, type of healthcare facil-
ity, and daily patient load were not significantly associated
with prescribing practice (Table 5).

Binary Logistic Regression

A multivariable binary logistic regression analysis was
performed to identify independent predictors of good
prescribing practice. After adjusting for potential confound-
ing factors, training on safe prescribing medication and
knowledge level emerged as significant predictive factors.
Physicians who had received training in the previous 2 years

were generally more likely to demonstrate good prescribing
practices (OR=2.84; 95% Cl: 1.31-6.12; P=.008). Additionally,
knowledge score was independently associated with pre-
scribing practice (OR=1.32; 95% ClI: 1.05-1.66; P=.02). Years
of clinical experience, gender, specialty, and daily patient
volume were not statistically significant predictors (Table 6).

DISCUSSION

Medication errors represent a critical threat to global
patient safety, often stemming from unsafe prescribing
practices. This study evaluated the knowledge, attitudes,
and practices of physicians across various healthcare set-
tings regarding safe prescribing.

The results indicate that physicians possess a solid theo-
retical foundation, with mean knowledge scores exceed-
ing 70%. This finding aligns with Hariri et al” who
reported comparable theoretical competence (74%) but

Table 4. Physicians’ Prescribing Practices Related to Medication Safety (P1-P10)

Practice Iltem

Always/Often, n (%)

Sometimes, n (%) Rarely/Never, n (%) Mean * SD

P1. | verify patient allergies before prescribing 82 (59.9) 36 (26.3) 19 (13.9) 3.42 +£102
P2. | check for drug interactions 79 (57.7) 38 (27.7) 20 (14.6) 3.36 £1.08
P3. | follow clinical guidelines when 81 (59.1) 37 (27.0) 19 (13.9) 3.41+£104
prescribing

P4. | explain medication use to patients 84 (61.3) 35 (25.5) 18 (13.1) 3.48 £1.01
P5. | review patient medication history 83 (60.6) 36 (26.3) 18 (13.1) 344 +1.03
P6. | document prescriptions clearly 78 (56.9) 39 (28.5) 20 (14.6) 3.37 £1.07
P7. 1 review prescriptions before finalizing 80 (58.4) 38 (27.7) 19 (13.9) 340 £1.05
them

P8. I monitor patients for adverse drug 79 (57.7) 37 (27.0) 21 (15.3) 3.39+102
reactions

P9. | consult colleagues when unsure about 85 (62.0) 34 (24.8) 18 (13.1) 3.46 +1.01
prescribing

P10. | report medication errors when they 82 (59.9) 36 (26.3) 19 (13.9) 343 +1.03
occur
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Table 5. Bivariate Analysis of Factors Associated with Good
Prescribing Practice (n=137)

Good Poor
Practice, n Practice, n
(%), N=38 (%), N=99

Variable Category (27.7%) (72.3%) P
Sex Female 24 (29.3) 58 (70.7) .42
Male 14 (25.5) 41(74.5)
Specialty General 18 (24.0) 57 (76.0) .29
practice
Specialist 20 (32.3) 42 (677)
Facility type Public hospital 19 (311D 42 (68.9) .33
Private hospital 11 (26.8) 30 (73.2)
Primary health 8 (22.9) 27 (771
care center
Training (last Yes 24 (39.3) 37 (60.7) .008
2 years)
No 14 (18.4) 62 (81.6)
Years of >10 years 25(325) 52 (®75) .07
experience
<10 years 13 (21.7) 47 (78.3)
Knowledge  Good 27 (355) 49 (645) .02
level knowledge
Poor 11(8.0) 50 (820)
knowledge

emphasized that high clinical demand (77%) often cre-
ates significant practical gaps. Similarly, Abdullah et al®
observed that while basic documentation compliance
aligns with the >70% threshold (e.g., 78.6% for physician
qualifications), critical safety gaps persist in practice, such
as high polypharmacy rates (34.1%) and low generic pre-
scribing (4.3%). Collectively, these studies suggest that
high theoretical knowledge does not inherently guarantee
the elimination of prescribing errors in complex, real-world
environments. Indeed, a global report on patient safety
confirmed that insufficient knowledge of drug interactions
and dose adjustments is still a significant factor contribut-
ing to medication errors in clinical practice.*

Beyond theoretical knowledge, the translation of prin-
ciples into practice remains a global challenge.®?°® A sys-
tematic review by Assiri et al? highlights the severity of
this issue, demonstrating that prescribing errors account
for 471% of all medication-related problems in outpatient
settings. Within these failures, incorrect dosing schedules

Table 6. Binary Logistic Regression Analysis of Predictors of
Good Prescribing Practice

Adjusted
Predictor Category OR 95% ClI P
Training on safe Yes vs. No 2.84 1.31-6.12 .008
prescribing (last 2
years)
Knowledge level  Good vs. Poor 1.32 1.05- .02
1.66

OR, odds ratio.
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represent 24.3% of incidents, while poor medication rec-
onciliation during transitions of care accounts for 21.6%.
This data underscores a persistent discrepancy: while phy-
sicians generally demonstrate a positive attitude toward
medication safety and acknowledge the necessity of for-
mal guidelines, they frequently struggle to implement
these principles consistently in daily practice.???3

The most striking finding of this study is the profound
“knowledge-practice gap,” where only one-third of phy-
sicians with sufficient theoretical knowledge exhibited
good prescribing practices. This phenomenon is well
documented in implementation science.?*?> The transition
from cognitive competence to clinical action is mediated
by complex systemic and behavioral barriers.?#?¢ Clinically,
environments often act as “active failures”; for instance,
heavy workloads and time constraints limit a physician’s
capacity for analytical decision-making.?’ Under such pres-
sure, and in the absence of institutional safeguards like
computerized physician order entry (CPOE), physicians
often revert to “cognitive heuristics” (mental shortcuts)
and subconscious habits.?”?°Furthermore, the lack of mul-
tidisciplinary communication frameworks often isolates
the prescribing process, depriving physicians of real-time
clinical pharmacy support.®°* Thus, high individual knowl-
edge scores remain functionally latent unless activated by
systemic forcing functions and institutional infrastructures.

Crucially, this study identified a significant association
between training and clinical performance: physicians
who underwent safety training in the past 2 years were
3 times more likely to follow good prescribing practices.
This reinforces the evidence that targeted educational
interventions and clinical simulations are highly effec-
tive in bridging the gap between theory and practice.?>?*
Additionally, it was found that knowledge levels served as
an independent predictor of safer behaviors—a correlation
echoed in international multicenter findings.*?> Notably,
demographic factors such as gender, specialty, or facility
type were not significant predictors, suggesting that indi-
vidual professional development holds more weight in pre-
scribing safety than organizational background 334

In conclusion, these findings underscore the urgent need for
continuing professional development and enhanced multi-
disciplinary collaboration, particularly between pharmacists
and physicians. While the study provides valuable insights,
it must be interpreted within the context of its limitations.
The cross-sectional design restricts causal inferences, and
the final sample size (n=137), while representative, slightly
exceeded the target margin of error. Furthermore, the reli-
ance on self-administered questionnaires introduces the
possibility of social desirability bias. Future research should
focus on longitudinal assessments and objective audits of
prescribing data to further validate these observations.

In conclusion, this study reveals a profound “knowledge-
practice gap” among physicians, where sufficient theoretical
competence is frequently undermined by the complexities of



real-world clinical environments. The findings demonstrate
that while individual knowledge and recent safety training
are critical predictors of prescribing quality, they are often
neutralized by systemic stressors and high cognitive load. To
effectively address these persistent discrepancies, healthcare
institutions must move beyond isolated, knowledge-based
educational models toward a more integrated, systemic
approach to patient safety. This requires the mandatory
adoption of digital tools, such as Clinical Decision Support
Systems and CPOE, to act as essential forcing functions that
mitigate decision fatigue during high-pressure encounters.
Furthermore, transforming the prescribing process from an
isolated decision into a collaborative clinical workflow is vital;
the formal integration of clinical pharmacists into multidisci-
plinary safety rounds provides the real-time oversight nec-
essary to curb polypharmacy and dosing errors. Ultimately,
minimizing medication-related risks necessitates a cultural
shift that prioritizes interprofessional communication and col-
lective clinical oversight over individual performance. Future
research efforts should pivot toward longitudinal, objective
audits of prescribing data to validate these systemic interven-
tions and better define the organizational barriers that hinder
the consistent application of safety principles in daily practice.

Data Availability Statement: The data that support the findings of
this study are available on request from the corresponding author.

Artificial Intelligence Usage Statement: The authors declared
that no Artificial Intelligence Tool was used in the preparation of
the manuscript.

Ethics Committee Approval: This study was approved by the
Ethics Committee of College of Medicine, University of Diyala, Iraq
(Approval No: 2026SAA991, Date: January 12, 2025).

Informed Consent: Written informed consent was obtained from
the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - S.A.A.J., MAMA. FV.I.; Design
- SAAJ, MAMA,, FV.I.; Supervision - FV..; Resources - S AAJ,
M.AM.A., B.M., FV.i. Materials - S A.AJ., MAM.A.; Data Collection
and/or Processing - S.AAJ, MAMA., BM.: Analysis and/or
Interpretation - S.AAJ, MAMA., BM. Literature Search -
SAAJ, MAMA., BM.,; Writing Manuscript - SAAJ, MAMA.
Critical Review - FVi.

Declaration of Interests: The authors have no conflicts of interest
to declare.

Funding: The authors declared that this study has received no
financial support.

References

1 World Health Organization. Medication safety in polyphar-
macy. World Health Organization. 2019. WHO/UHC/
SDS/2019.11. Accessed July 16, 2026. Available at: https:/
www.who.int/publications/i/item/medication-safety-in-pol
ypharmacy-technical-report.

Trends Pharm. 2026; 3: 1-8.

Bates DW, Levine DM, Salmasian H, et al. The safety of inpa-
tient health care. N Engl/J Med. 2023;388(2):142-153. [CrossRef].
Donaldson LJ, Kelley ET, Dhingra-Kumar N, et al. Medication
without harm: WHO'’s third global patient safety challenge.
Lancet. 2017;389(10080):1680-1681. [CrossRef].

World Health Organization. Global Patient Safety Action Plan
2021-2030: Towards Eliminating Avoidable Harm in Health
Care. World Health Organization. 2021. Accessed July 16,
2026. Available at: https:/www.who.int/teams/integrated-
health-services/patient-safety/policy/global-patient-safety
-action-plan.

Center for Health Statistics, N. National ambulatory medical
caresurvey:2019. National Summary.[CrossRef](doi: 1015620/
cdc:123251)

World Health Organization. Medication without harm: policy
brief. World Health Organization. 2023. Accessed July 16,
2026. Available at: https:;/www.who.int/publications/i/item/
9789240062764

Elliott RA, Camacho E, Jankovic D, et al. Economic analysis of
the prevalence and clinical and economic burden of medication
error in England. BMJ Qual Saf. 2021,30(2):96-105. [CrossRef]
Walpola RL, Issakhany D, Gisev N, et al. The accessibility of
pharmacist prescribing and impacts on medicines access: a
systematic review. Res Social Adm Pharm. 2024;20(5):475-
486. [CrossRef]

Mahomedradja RF, Schinkel M, Sigaloff KCE, et al. Factors
influencing in-hospital prescribing errors: A systematic
review. BrJ Clin Pharmacol. 2023;89(6):1724-1735. [CrossRef].
Naseralallah L, Stewart D, Price M, et al. Prevalence, contribut-
ing factors, and interventions to reduce medication errors in
outpatient and ambulatory settings: a systematic review. Int
J Clin Pharm. 2023;45(6):1359-1377. [CrossRef]

Slawomirski L, Auraaen A, Klazinga NS. The Economics of
Patient Safety: Strengthening a Value-Based Approach to
Reducing Patient Harm at National Level. OECD Health Work
Pap.96. 2017. (doi: [CrossRef])

Alsulami Z, Conroy S, Choonara |. Medication errors in the
Middle East countries: a systematic review of the literature.
Eur J Clin Pharmacol. 2013;69(4):995-1008. [CrossRef]
Al-Samarrai M, Jadoo SAA, Alsaad K. Knowledge of antibiotic
prescription guidelines among doctors in Ramadi PHC Cent-
ers, Iraq. J Ideas Health. 2025;8:1291-1296. (doi: [CrossRef]
Zrineh A, Al-Usta M, Alwawi A. Sampling methods and sam-
ple size determination in clinical research: an educational
review. J Gen Fam Med. 2026;27(1):e70096. [CrossRef]
Saleem AH, Al-Qazaz HK, Allela OQ, et al. Design and validation
of a questionnaire to evaluate healthcare providers’ practices
of pharmacovigilance. Iragi J Pharm. 2025;22:116-122. [CrossRef]
Filiz E, Yesildal M. Turkish adaptation and validation of revised
Hospital Survey on Patient Safety Culture (TR - HSOPSC 2.0).
BMC Nurs. 2022;21(1):325. [CrossRef]

Hariri NH, Alsaedi HM, Alzahrani BF, et al. Knowledge, atti-
tudes, and antibiotic prescribing practices among physicians
in two high-demand healthcare settings in Saudi Arabia. Anti-
biotics (Basel). 2026;15(4):376. [CrossRef]

Abdullah MA, Ahmed AS, Shaikh BT, et al. Prescription prac-
tices of physicians, quality of care, and patients’ safety: a
mixed methods comprehensive study. Int J Health Sci (Qas-
sim). 2024;18(1):29-34.

Hartjes MG, Elsevier AEF, Grijpma JW, et al. Understanding
factors that influence the drug choice of prescribers: a
Q-methodology study. Br J Clin Pharmacol. 2025;91(8):2151-
2161. [CrossRef]

7
|


https://www.who.int/publications/i/item/medication-safety-in-polypharmacy-technical-report
https://www.who.int/publications/i/item/medication-safety-in-polypharmacy-technical-report
https://www.who.int/publications/i/item/medication-safety-in-polypharmacy-technical-report
https://dx.doi.org/10.1056/NEJMsa2206117
https://dx.doi.org/10.1016/S0140-6736(17)31047-4
https://www.who.int/teams/integrated-health-services/patient-safety/policy/global-patient-safety-action-plan
https://www.who.int/teams/integrated-health-services/patient-safety/policy/global-patient-safety-action-plan
https://www.who.int/teams/integrated-health-services/patient-safety/policy/global-patient-safety-action-plan
https://dx.doi.org/10.15620/cdc:123251
https://www.who.int/publications/i/item/9789240062764
https://www.who.int/publications/i/item/9789240062764
https://dx.doi.org/10.1136/bmjqs-2019-010206
https://dx.doi.org/10.1016/j.sapharm.2024.01.006
https://dx.doi.org/10.1111/bcp.15694
https://dx.doi.org/10.1007/s11096-023-01626-5
https://dx.doi.org/10.1787/5a9858cd-en
https://dx.doi.org/10.1007/s00228-012-1435-y
https://dx.doi.org/10.47108/jidhealth.Vol8.Iss2.411
https://dx.doi.org/10.1002/jgf2.70096
https://dx.doi.org/10.33899/iraqij.p.2025.159387.1142
https://dx.doi.org/10.1186/s12912-022-01112-9
https://dx.doi.org/10.3390/antibiotics15040376
https://dx.doi.org/10.1002/bcp.70009

Jadoo et al. Physicians’ Prescribing Practices in Iraq

20.

21

22.

23.

24.

25.

26.

Im

Almalki ZS, Algahtani N, Salway NT, et al. Evaluation of medi-
cation error rates in Saudi Arabia: a protocol for systematic
review and meta-analysis. Medicine. 2021;100(9):e24956.
[CrossRef]

Assiri GA, Shebl NA, Mahmoud MA, et al. What is the epide-
miology of medication errors, error-related adverse events
and risk factors for errors in adults managed in community
care contexts? A systematic review of the international litera-
ture. BMJ Open. 2018;8(5):e019101. [CrossRef]

Lee SE, Dahinten VS, Seo JK, et al. Patient safety culture and
speaking up among health care workers. Asian Nurs Res.
2023;17(1):30-36. [CrossRef]

Issak MA, Mohamed ZFA, Mohammed KAA. Knowledge, atti-
tudes, practices towards medication errors and adverse drug
reactions reporting among healthcare professionals in Don-
gola, Sudan: a cross-sectional study. Sc/Rep. 2025;15(1):43336.
[CrossRef]

Barwick M, Dubrowski R, Petricca K. Knowledge Translation:
The Rise of Implementation. Washington, DC:American Insti-
tutes for Research; 2020. Accessed July 16, 2026. Available
at: https:/ktdrr.org/products/kt-implementation/.

Yang X, Chen S, Liu T, et al. Practice primacy: revisiting
the knowledge-action gap in pro-environmental behavior
with eXplainable Al. Sustainability. 2025;17(21):9916.
[CrossRef]

Tilson JK, Martinez CA, MacDowell S, et al. Use of the knowl-
edge to action model improved physical therapist adherence
to a common clinical practice guideline across multiple set-
tings: a multisite case series. BMC Health Serv Res.
2022;22(1):1462. [CrossRef]

27.

28.

29.

30.

31

32.

33.

34.

Goddard K, Roudsari A, Wyatt JC. Automation bias: a sys-
tematic review of frequency, effect mediators, and mitigators.
J Am Med Inform Assoc. 2011;19(1):121-127. [CrossRef]

Maier M, Powell D, Harrison C, et al. Assessing decision fatigue
in general practitioners’ prescribing decisions using the Aus-
tralian BEACH data set. Med Decis Making. 2024;,44(6):627-
640. [CrossRef]

Whelehan DF, Conlon KC, Ridgway PF. Medicine and heuris-
tics: cognitive biases and medical decision-making. /Ir J Med
Sci. 2020;189(4):1477-1484. [CrossRef]

El Nsouli D, Arakawa N, Gordon A, et al. An ethnographic
study of pharmacist prescribers’ competencies, collabora-
tion, and barriers in hospital settings. Int J Pharm Pract.
2025:riaf114. [CrossRef]

Alhumoud AE, et al. Strategies to improve communication
between pharmacist and other healthcare professionals.
IJIRMPS Int J Innov Res Eng Multidiscip Phys Sci. 2021,9 (1).
(doi: [CrossRef]

Donker EM, Piét JD, Brinkman DJ, et al. The feasibility and
quality of the European prescribing exam: an international
multicenter pilot study among 3109 medical students from
16 medical schools. Clin Pharmacol Ther. 2026;119(1):190-197.
[CrossRef]

Shi W, Qin H, Vaughan B, et al. Educational interventions for
medical students to improve pharmacological knowledge
and prescribing skills: a scoping review. Perspect Med Educ.
2023;12(1):348-360. [CrossRef]

Manias E, Kusljic S, Wu A. Interventions to reduce medication
errors in adult medical and surgical settings: a systematic review.
Ther Adv Drug Saf. 2020;11:2042098620968309. [CrossRef]


https://dx.doi.org/10.1097/MD.0000000000024956
https://dx.doi.org/10.1136/bmjopen-2017-019101
https://dx.doi.org/10.1016/j.anr.2023.01.001
https://dx.doi.org/10.1038/s41598-025-27221-4
https://ktdrr.org/products/kt-implementation/
https://dx.doi.org/10.3390/su17219916
https://dx.doi.org/10.1186/s12913-022-08796-4
https://dx.doi.org/10.1136/amiajnl-2011-000089
https://dx.doi.org/10.1177/0272989X241263823
https://dx.doi.org/10.1007/s11845-020-02235-1
https://dx.doi.org/10.1093/IJPP/RIAF114
https://dx.doi.org/10.37082/IJIRMPS
https://dx.doi.org/10.1002/cpt.70063
https://dx.doi.org/10.5334/pme.1006
https://dx.doi.org/10.1177/2042098620968309

