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Abstract

Background: Patients in critical care units need the highest levels of knowledge, skills, and
professional attitudes from healthcare providers due to the complexity of their clinical
conditions. This study aimed to examine the relationship between medication safety competence
and selected demographic and professional characteristics among critical care nurses.

Methods: This cross-sectional study was conducted in 2024. A total of 225 nurses working in
critical care units of hospitals affiliated with Golestan University of Medical Sciences (Gorgan,
Iran) were selected through stratified random sampling based on inclusion criteria. Data were
collected using a demographic and professional characteristics form and the Medication Safety
Competence Questionnaire. Data were analyzed in SPSS V.26 using the Mann-Whitney U test,
Kruskal-Wallis test, and multiple linear regression at a significance level of 0.05.

Results: Among the 225 nurses, the mean age was 32.26 years, and 77.8% were female. The
mean medication safety competence score was 137.51 + 27.81, indicating a moderate level of
competence. Age (p =0.027) and clinical nursing experience (p = 0.017) were significantly and
positively associated with medication safety competence.

Conclusion: The study highlights Critical care nurses demonstrated a moderate level of
medication safety competence. Age and clinical nursing experience were significant positive
predictors of medication safety competence, suggesting the need for targeted support for
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Highlights

What is current knowledge?

e Medication safety competence is a multidimensional construct,
that includes domains such as patient-centered medication
management, risk management, and communication.
Commonly assessed in several subscales (e.g., patient-centered
medication management, risk management, communication).

e  Previous studies have often reported the highest scores in
patient-centered medication management among nurses.

e Age and clinical nursing experience have been identified as
potential predictors medication safety competence; these are
not consistent with prior evidence.

What is new here?

e In contrast to many previous studies, the highest subscale score
in our findings was medication safety risk management,
suggesting that nurses in these settings may be more focused
on identifying and preventing potential medication errors.

e  This study provides new evidence from an Iranian critical care
context and suggests that workplace conditions may influence
specific dimensions of medication safety competence.

Introduction

Medication errors cause serious complications to healthcare systems
worldwide. The most critical aspect of medication errors is their
preventability and the potential for serious patient injury. Medication
safety is defined as the absence of preventable harm associated with
medication use (1). Safe nursing care is a fundamental component of
nursing quality (2) and refers to the application of nurses’ knowledge
and skills to deliver high-quality care while minimizing the risk of
patient harm. In other words, safe nursing care aims to ensure patient
safety across all dimensions of care and is considered a key indicator in

clinical governance and risk management programs (3). Safe nursing
care has also been described as the prevention of harm that may arise
from clinical or medical errors (4).

Drug administration constitutes a complex process involving
multiple steps, including diagnosis, drug selection, dose calculation,
precise preparation by the nurse, patient education, medication infusion,
ongoing monitoring and evaluation by physicians and nurses, and
accurate documentation (5). Medication administration is one of the
core responsibilities of nurses, and the quality and quantity of these
activities directly influence patient safety and the overall quality of care
(6). In addition, nurses play a pivotal role in medication safety
management that extends beyond drug preparation and administration.
They coordinate the care process and, due to their continuous interaction
with patients, are uniquely positioned to assess patients’ conditions
regarding prescribed medications using their knowledge, critical
thinking, and clinical reasoning skills (6,7).

Medication safety refers to protecting patients from potential harm
associated with medication use. It includes efforts to prevent the causes
of medication errors and to identify, manage, and mitigate adverse drug
reactions. Medication safety competence refers to the knowledge,
attitudes, and skills related to medication safety (8) that nurses apply in
clinical practice. This competence includes theoretical and cognitive
knowledge, practical skills, and decision-making abilities. Medication
safety competence is demonstrated throughout the medication
administration process, which includes assessing the patient’s need for
medication, evaluating the patient’s clinical condition, preparing the
medication, dispensing and administering it, providing patient education
effectively, and monitoring and evaluating its effectiveness. It also
involves responsibilities related to medication storage, transport, and
safe disposal. Medication safety competence is inherently linked to
nurses’ professional values, work-related attitudes, and individual
patient circumstances (9).
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The importance of medication safety competence is particularly
pronounced in critical care units (ICUs and CCUs), as patients in these
settings receive a higher number of medications than those admitted to
general wards and are often exposed to complex therapeutic regimens.
In addition, sedation, decreased levels of consciousness, and
hemodynamic instability in critically ill patients pose substantial
challenges to accurate patient identification, medication administration,
and monitoring of adverse drug events (10). Critical care nurses also
encounter distinct workplace demands, including high workload, the
need for rapid clinical decision-making in emergency situations,
responsibility for the care of critically ill patients, frequent exposure to
ethical dilemmas, emotional exhaustion, and, in some cases, the
responsibility of communicating unfavorable information to patients’
families. These factors collectively impose considerable psychological
and cognitive burden on nurses and may increase vulnerability to
medication errors (10).

Consequently, ensuring an adequate level of medication safety
competence among critical care nurses is essential. Although patient
safety competence has been investigated in various nursing populations,
there is a limited evidence addressing medication safety competence
among nurses working in high-risk clinical environments. Moreover,
nurses in critical care units differ fundamentally from those in general
wards in terms of patient acuity and hemodynamic instability,
medication complexity, time pressure, and clinical responsibilities.
Therefore, findings derived from non-critical care settings may not be
directly transferable to critical care environments. For this reason, the
present study focused exclusively on critical care nurses to provide a
more accurate and context-specific understanding of medication safety
competence and its associated factors in high-risk settings. Accordingly,
this study aimed to determine the relationship between medication
safety competence and selected demographic and professional
characteristics among critical care nurses working in teaching hospitals
affiliated with Golestan University of Medical Sciences.

Methods

This cross-sectional study was conducted in 2024. Based on the findings
of Mahmoud Zadeh et al. (2024), the required sample size was
calculated as 225 critical care nurses using G*Power software version
3.0.1, with an assumed effect size of 0.15 (11). The study population
consisted of nurses in critical care units of teaching hospitals affiliated
with Golestan University of Medical Sciences. Stratified random
sampling was performed in the ICU and CCU units of 5-Azar, Shahid
Sayad Shirazi, and Taleghani hospitals. The sample allocated to each
hospital was determined based on the sampling frame in Table 1. To
recruit ICU and CCU nurses and achieve the target sample size, a list of
eligible nurses who met the inclusion criteria, was first obtained from
the nursing administration of each hospital based on national
identification numbers. Participants were selected through simple
random sampling and enrolled in the study. The inclusion criteria were
having at least a bachelor’s degree in nursing, a minimum of 6 months
of full-time work experience in a critical care unit, and willingness to
participate in the study. The exclusion criteria included the
unwillingness to continue participating in the study for any reason. The
data collection tool consisted of two parts, a demographic and
professional characteristics questionnaire and the Medication Safety
Competence Scale.

Table 1. Sample frame

Number | Teaching hospital Wards Nurses in Required
each ward sample

ICU 123 108

1 5-Azar
CCU 13 11
ICU 75 66

1 Shahid Sayad Shirazi
CCU 15 13

3 Taleghani ICU 31 27

Total ICU+CCU 257 225

Demographic and professional characteristics questionnaire

The demographic questionnaire, developed by the research team,
included variables such as age, gender, marital status, and education
level. Professional characteristics included employment status, clinical
nursing experience, critical care nursing experience, and type of shift.
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Medication Safety Competence Scale (MSCS)

This scale was developed by Park et al. (2021) in South Korea (12), and
translated and psychometrically validated in Persian by Mohammadi et
al. in 2023, with an overall Cronbach’s alpha coefficient 0of 0.96 and 0.77
to 0.91 for its subscales/dimensions (13). The instrument included 36
items across six subscales: patient-centered medication management (9
items), safety problem improvement (8 items), management of affecting
factors (6 items), safety risk management (6 items), multidisciplinary
collaboration (4 items), and responsibility in the nursing profession (3
items). Each item is scored on a 5-point Likert scale: never (1), rarely
(2), sometimes (3), often (4), always (5). Total scores range from 36 to
180, with scores of 36-90 indicating poor medication safety
competence, 91-150 indicating a moderate level, and 151-180 indicating
a high level. The instrument has established psychometric properties,
and its reliability in the Iranian context was confirmed by Mahmoud
Zadeh et al. (2024), who reported a Cronbach’s alpha coefficient of 0.81
(11). To facilitate comparison among subscales, the raw mean score for
each subscale was divided by the number of items in that subscale.
Data collection

Data collection commenced after obtaining ethical approval from the
Ethics Committee of Golestan University of Medical Sciences
(IR.GOUMS.REC.1403.230). Eligible nurses were identified and
invited to participate in the study. After providing a clear explanation of
the study objectives, written informed consent was obtained from all
participants. Data  were collected using self-administered
questionnaires, which were distributed in person by the researcher.
Questionnaires were completed individually and collected on the same
day to ensure data completeness. Data collection was conducted over a
four-month period, from October to January 2024. A total of 225
questionnaires were distributed and completed in full. No participant
attrition occurred during the data collection process. The researcher
visited the selected units during morning, evening, and night shifts to
ensure adequate access to participants across different work schedules.
Data analysis

All completed questionnaires were entered into the statistical analysis.
Data were analyzed using SPSS version 26. Descriptive statistics,
including mean and standard deviation for quantitative variables and
frequency and percentage for qualitative variables, were used. The
normality of quantitative variables was assessed using histograms,
normal distribution curves, and the Kolmogorov-Smirnov test. The
results indicated that the data were not normally distributed (p < 0.05).
Therefore, the Mann-Whitney U test and Kruskal-Wallis test were used
for bivariate analyses. Stepwise multiple linear regression analysis was
then performed to identify demographic and professional predictors of
medication safety competence. To investigate the effect of demographic
and professional variables on the medication safety competency score,
the assumptions of the linear regression model were examined,
including normality of the distribution, independence of observations
and equal variance. Then multiple linear regression was fitted to the
data. The significance level for all tests was set at 0.05.

Results

The mean age of the nurses was 32.26 + 7.40 years, and the median
(Range) was 31 years (22-51). Most participants were female (175,
77.8%). The largest age group consisted of nurses younger than 30 years
(110, 48.9%). The majority of them (89.3%) had a bachelor's degree.
The other demographic and professional characteristics of the
participants are presented in Table 2. The mean =+ standard deviation of
the total medication safety competence score was 137.51 + 27.81, and
the mean scores of its subscales are shown in Table 3. Among the
subscales, safety risk management had the highest mean score (3.90 +
0.96), whereas multidisciplinary collaboration had the lowest mean
score (3.59 £ 1.00).

Among the variables examined, medication safety competence was
significantly associated with age (p = 0.043) and clinical nursing
experience (p = 0.009).

Among the examined variables, a significant association was found
between medication safety competence and both age and clinical
nursing experience (p=0.043, p=0.009 respectively). Post hoc analysis
revealed a significant difference in mean competence scores for nurses
aged 42 years or older compared with other age groups (p < 0.014).
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Similarly, nurses with more than 20 years of clinical nursing experience
had significantly higher competence scores than the other experience
groups (p < 0.002).

In the stepwise multiple linear regression analysis, only age (p =
0.027) and clinical nursing experience (p = 0.017) remained in the final
model, whereas the other variables were excluded because they were not
statistically significant. These results indicate that age and clinical
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nursing experience are significant predictors of medication safety
competence. Specifically, each additional year of age was associated
with a 0.55-point increase in medication safety competence score, and
each additional year of clinical nursing experience was associated with
a 0.63-point increase. The variance inflation factor (VIF) was 1.00,
indicating no evidence of multicollinearity among the predictors (Table

4).

Table 2. Demographic characteristics of nurses participating in the study (n=225) and the association between demographic characteristics and responses

. . Medication safety competence
Variable Variable groups N (%)
Mean SD
30> 110 48.9 135.85 26.84
Age (Year) 31-41 80 35.6 135.02 30.11
42 < 35 15.6 148.40 23.05
P-value 0.043*
Male 50 222 137.20 27.84
Gender Female 175 77.8 137.60 27.87
P-value 0.89**
Unmarried 127 56.44 139.17 27.47
Marital status Married 98 43.56 135.35 27.87
P-value 0.30 **
BSc in nursing 201 89.3 136.94 28.05
Level of education MSc in nursing 24 10.7 142.29 25.72
P-value 0.36**
Formal 175 77.8 138.60 27.97
Employment status Informal 50 222 133.68 27.13
P-value 0.25%*
Less than 9 135 60 134.82 27.61
Clinical nursing experience (Year) 10-19 6 289 137.07 2910
More than 20 25 11.1 153.16 20.11
P-value 0.009*
Less than 9 162 72 136.41 27.73
Critical care nursing experience (Year) 1017 42 187 139.00 30.38
More than 18 21 9.3 143.00 23.02
P-value 0.52%*
Morning 26 11.6 144.57 23.79
Night 19 8.4 127.78 28.65
Type of shift Evening 0 0 0 0
Rotation 180 80.0 137.51 28.08
P-value 0.59%
*Kruskal-Wallis test **Mann-Whitney U test. N: Number
Table 3. The mean score of the subscales of medication safety competence
Variable Number of items Raw scores Scaled scores
Mean SD Mean SD
Patient-centered medication management 9 34.29 7.08 3.81 0.79
Safety problem improvement 8 30.88 6.21 3.86 0.78
Management of effecting factors 6 23.08 5.00 3.85 0.83
Safety risk management 6 23.40 5.78 3.90 0.96
Multidisciplinary collaboration 4 14.35 3.98 3.59 1.00
Responsibility in the nursing profession 3 11.50 2.68 3.83 0.89
Medication safety competence 36 137.51 27.81 3.82 0.77

!'To enable comparison of the means of different subscales, the raw mean score was divided by the number of items in each subscale

SD: Standard Deviation

Table 4. Stepwise multiple linear regression analysis of age and clinical nursing experience as predictors of medication safety competence

Variable Unstandardized coefficient Beta | Standardized coefficient Beta | SD t Sig. F |R Square| Adjusted R Square
Age 0.55 0.14 27.56 | 2.23 | 0.027 | 498 | 0.022 0.017
Clinical nursing experience 0.63 0.16 0.26 | 2.41 | 0.017 | 5.83 | 0.025 0.021
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Discussion

The present study was conducted to examine the association between
medication safety competence and selected demographic and
professional variables among nurses working in critical care units.
According to the findings, nurses demonstrated a moderate level of
medication safety competence, with only a small proportion exhibiting
poor competence. Similar results were reported in studies by Mohebi
(2024), Mahmoud Zadeh (2024), Aghabarary (2025), Aydinli (2024),
Song and colleagues (2022), where medication safety competence was
also found to be moderate (6,11,14-16). In contrast, studies by
Mohammadi (2023) and Zhang et al. (2024) reported high levels of
medication safety competence (13,17). Because most studies report
moderate to high levels of competence, and very few report poor
competence, it may be inferred that nurses generally have an awareness
of professional responsibility and demonstrate a basic level of
medication safety competence (11).

Among the subscales, safety risk management had the highest mean
score, whereas multidisciplinary collaboration had the lowest. Safety
risk management reflects the ability to respond promptly and report
errors during medication safety incidents and adverse drug events.
Multidisciplinary ~collaboration refers to the ability to work
cooperatively, communicate effectively, and share decision-making
with other healthcare providers throughout the medication-use process
(11). In the study by Mohebi et al. (2024), the highest mean score was
reported for the subscale “management of influencing factors,” while
the lowest was observed for “responsibility in the nursing profession”
(14). Song et al. (2022) similarly reported the highest score for
“management of influencing factors” and, consistent with the present
findings (16). In the study by Zhang et al. (2024), the highest score
corresponded to patient-centered medication management, whereas the
lowest pertained to safety problem improvement (17). Aghabarary et al.
(2025) also found the highest scores for patient-centered medication
management and, similar to our results, the lowest for multidisciplinary
collaboration (6). Similarly, Kim et al. reported the highest and lowest
scores  for  patient-centered medication management and
multidisciplinary collaboration, respectively (18). In studies by
Mohammadi (2023) and Aydinli (2024), the highest means were also
observed for patient-centered medication management and the lowest
for responsibility in the nursing profession (13,15).

Across many studies, patient-centered medication management
consistently receives the highest scores among the dimensions of
medication safety competence. This subscale reflects the ability to
assess the effectiveness of medication education, document care
accurately, plan and administer medications, complete dosage
procedures correctly, and evaluate patients’ conditions during
medication administration, thereby ensuring safe drug delivery (12).
However, in the present study, the highest mean score was observed for
safety risk management. This contrast may be attributed to positive
factors such as the institution’s emphasis on patient safety and a well-
established error-reporting culture, or conversely, to challenges like
staffing shortages and workload pressures. It may also depend on the
type of clinical unit studied or targeted nursing education related to
safety risks. Therefore, differences between the present and previous
studies likely originate from organizational, educational, and
environmental factors. These findings highlight that various aspects of
medication safety competence are influenced by the nursing work
environment, and that practical priorities shift depending on healthcare
system characteristics and management structures.

Furthermore, low scores in multidisciplinary collaboration observed
in several studies may be linked to traditional hospital structures,
communication barriers between professional groups, and a lack of
interpersonal education or teamwork training (10,19). The higher
standard deviation observed for this subscale compared with others
indicates greater variability in nurses’ experiences and perceptions.
These findings suggest that nurses demonstrate a somewhat passive role
in collaborative practice with other healthcare team members.
Enhancing interpersonal communication and collaboration is essential
for strengthening patient safety and improving safe nursing care (18).
Effective teamwork requires the ability to anticipate others’ needs, adapt
to changing roles, respond to environmental changes, and maintain a
common perception of tasks to achieve optimal outcomes (20).
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The results also showed that nurses aged over 42 years had
significantly higher medication safety competence scores compared
with younger age groups. No significant difference was observed
between the two younger groups, suggesting that age becomes
influential when nurses enter their early forties. This likely reflects the
accumulation of substantial clinical experience and exposure to complex
care situations, which ultimately enhances medication safety
competence. Similarly, nurses with more than 20 years of work
experience had significantly higher competence levels than those with
less than 9 years or 10—19 years of experience. This finding indicates
that substantial improvements in medication safety competence
typically emerge during the third decade of professional practice.
Consistent with the present results, studies by Luokkamaéki (2021), Jung
(2025), and Mahmoud Zadeh et al. (2024) also demonstrated that higher
age and longer clinical experience contribute to improved decision-
making, clinical reasoning and enhanced medication safety competence
(1,11,21).

Conclusion

The present study highlights moderate medication safety competence
among nurses. Although a small proportion of nurses demonstrated low
competence, the overall mean score suggests that there remains
considerable room for improvement. Accordingly, the moderate level
observed in this study warrants attention from nursing administrators
and healthcare policymakers.

The highest score in safety risk management may reflects the
institution’s emphasis on patient safety culture, error reporting, risk
management training, and accreditation requirements-particularly in
critical care units, where the consequences of medication errors are more
severe. Conversely, multidisciplinary collaboration received the lowest
score. This weakness is important, as insufficient collaboration is a
recognized contributor to medication errors in critical care settings,
emphasizing the need for teamwork educational interventions and
strengthened nursing involvement in medication-related decision-
making.

Only age and clinical nursing experience were significant predictors
of medication safety competence. Meaningful improvement in
competence appeared primarily after the fourth decade of life and
beyond 20 years of clinical experience, highlighting the importance of
practical exposure to complex clinical situations, crisis management,
and the progressive recognition of error patterns. These findings also
underscore the value of experienced nurses in critical care units.

Overall, this study emphasizes the need for organizational
investment in enhancing medication safety skills, particularly among
younger and less experienced nurses. Future research is recommended
to explore strategies for strengthening multidisciplinary collaboration
and reducing communication barriers among healthcare providers.
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