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Abstract 

Background & Aims: Medication errors pose a significant threat to patient safety in healthcare 

settings. This study aimed to determine the prevalence and types of medication errors among intensive 

care unit (ICU) nurses in Iran through a systematic review and meta-analysis. 

Materials & Methods: Electronic databases, including PubMed, Scopus, Web of Science, Science 

Direct, SID, and Magiran, were searched for studies on medication errors among ICU nurses up to 

February 2025. A manual search of references from primary and review studies was also conducted. 

Studies were limited to Persian and English languages. Bias assessment was performed using the 

Newcastle-Ottawa Scale. Data analysis was conducted using Comprehensive Meta-Analysis software 

(version 3). 

Results: A total of 19 observational studies were selected and included in the study. The results of 

the meta-analysis showed that the prevalence of medication errors among intensive care unit nurses 

was 64.8% (95% confidence interval [CI]: 0.54-0.74, P<0.05). The prevalence of incorrect dosage, 

incorrect injection rate, incorrect time of administration, and incorrect medication were 15.6% (95% 

CI: 0.08-0.27, P<0.05), 18.5% (95% CI: 0.08-0.37, P<0.05), 11.8% (95% CI: 0.08-0.15, P<0.05), and 

9.5% (95% CI: 0.05-0.16, P<0.05), respectively. Publication bias was not observed in the study 

(P=0.49). 

Conclusion: The high prevalence of medication errors among ICU nurses in Iran highlights an urgent 

need for intervention. Proper nurse training, adoption of advanced technologies, improved working 

conditions, and enhanced communication can significantly reduce medication errors in hospitals. 
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Extended Abstract 

Background 

Medication errors are a significant threat to patient 

safety and health, especially in Intensive Care Units 

(ICUs). These errors are preventable incidents taking 

place at any step of the medication process and they can 

cause adverse events, leading to longer hospital stays, 

higher treatment costs, disability and even death 

(1,5,7). Nurses, as the primary care providers 

responsible for drug administration and working in 

challenging environments (including long shifts, high 

nurse to patient ratios and persistent interruptions), are 

the most vulnerable to committing medication errors 

(2,3,16,17). Developing countries like Iran have other 

barriers to inpatient safety; including staffing shortages, 

insufficient resources and non-compliance with 

national standards (9,14,15). Evidence suggests that 

medication errors occur in the ICU with greater 

frequency and greater consequence, due to several 

factors including complex medical therapies, the use of 

high-risk medications (e.g. vasopressors and 

anticoagulants) and the physiological instability of 

patients (8,11,12,13). The most common errors 

reported in Iranian hospitals include incorrect infusion 

rates (38% of cases), drugs not authorized (22%) and 

timing of doses administered incorrectly (17%) (20). 

The current research evidence is incomplete therefore 

meta-analyses can be used to assess the accuracy of 

both the prevalence and error types taking place in 

Iran's ICUs (19). 

Methods 

This systematic review and meta-analysis followed the 

PRISMA checklist for systematic reviews. Two 

independent reviewers executed a search in PubMed, 

Scopus, Web of Science, Science Direct, SID, and 

Magiran databases to find articles published until 

February 2025, utilizing Persian/English keywords 

related to medication errors and ICU nurses in Iran 

(e.g., "Medication errors", "Nurse", "ICU", "Iran"). The 

reviewers also conducted a search of key journals and 

checked the reference lists of any located articles (21). 

Inclusion/Exclusion Criteria:  

Inclusion: Observational studies (full text) that assessed 

the prevalence/the types of medication errors among 

Iranian ICU nurses, published in Persian or English, 

and solely utilized validated tools (e.g., error-reporting 

systems). 

Exclusion: Review articles, case reports, articles 

without full text, or articles that assessed errors 

committed by a provider that was not a nurse or who 

were not in the ICU. 

Data Extraction and Quality Assessment:  

Two reviewers independently extracted data (author, 

year, region, sample size, nurses' demographics, 

prevalence of errors, tools used to collect data,) using a 

standard Excel form. If there were any discrepancies, 

the third reviewer decided on the resolution. 

Risk of Bias:  

Studies were evaluated using the Newcastle-Ottawa 

Scale (NOS) with regards to the quality of the study 

based on three key domains: selection (max 5 stars), 

comparability (2 stars), and outcome assessment (2 

stars) (21). 

Statistical Analysis:  

Data were analyzed with CMA v.3. Heterogeneity was 

assessed by combined use of Cochran's Q and I² 

statistics (I² values >50% and p <0.1 indicate 

significance). For heterogeneous data and for 

differences among studies we utilized a random from 

effect model in this analysis. Egger's test (α = 0.05) 

assessed publication bias. 

 

Results 

After following PRISMA guidelines, 775 initial records 

were identified. After the removal of duplicates (289 

studies), and title/abstract screening (exclusion of 455 

studies), 31 full-text articles were assessed. In total, 19 
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studies (20, 22-39) were included in this systematic 

review. 

Prevalence of Medication Errors:  

Overall error rate: 64.8% (95% CI: 0.54-0.74, P < 0.05) 

from 14 studies (1,832 nurses). 

Wrong dose: 15.6% (95% CI: 0.08-0.27) from 11 

studies (3,956 nurses). 

Wrong infusion rate: 18.5% (95% CI: 0.08-0.37) from 

7 studies (2,967 nurses). 

Wrong time: 11.8% (95% CI: 0.08-0.15) from 10 

studies (3,909 nurses). 

Wrong drug: 9.5% (95% CI: 0.05-0.16) from 8 studies 

(3,656 nurses). 

Other Errors:  

Medication prescription errors (5%), omission errors 

(8%), unauthorized drugs (7%), unsupervised 

monitoring (10%). 

Quality & Bias Assessment:  

Newcastle-Ottawa Scale (NOS) scores rated 5-6 (low 

risk of bias). 

Egger’s test (P = 0.49) indicated no publication bias. 

Conclusion 

This meta-analysis revealed an overall medication error 

prevalence of 64% among Iranian ICU nurses, 

exceeding global rates (30-50%) (40,42,52). The most 

frequent errors were wrong infusion rate (18%), 

incorrect dosage (15%), and improper timing (11.8%) 

(9,19,49), significantly higher than reports from Greece 

(43%) and the UK (32%), highlighting systemic 

challenges like staff shortages, high workload, and lack 

of standardized reporting systems in Iran (16,40,45). 

Key Contributing Factors:  

Human factors: Nurse inattention (98.7%) and fatigue 

from long shifts (16). 

Management issues: Miscommunication of drug orders 

(96.6%) and low nurse-to-patient ratios (86%) (45). 

Training gaps: Deficits in pharmacological knowledge 

and dosage calculations (47). 

Recommended Solutions:  

Adopting electronic prescribing systems (19). 

Reducing workload and increasing ICU staffing (60). 

Continuous nurse education with clinical 

pharmacology focus (47). 

Limitations:  

Heterogeneity in error measurement tools (41). 

Insufficient data for subgroup analyses (e.g., 

experience level impact) (54). 

Findings underscore the urgent need for policy reforms 

in management and training to enhance medication 

safety in Iranian ICUs. 
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