Results
Following the application of the inclusion and exclusion criteria, the relevant articles were screened, and two review papers were selected for analysis. These reviews were examined to evaluate the effectiveness of smart infusion pump technology in reducing medication administration errors in hospital settings.

Table 2. Summary comparison and key findings from the selected reviews
	Study
	Borrelli et al. (2025)
	Alqaraleh et al. (2024)


	Design 
	Systematic literature review
	Systematic review with qualitative insights from nurses

	Review focus 
	Smart infusion pump interoperability and the potential to reduce medication administration errors in hospital settings
	Smart AI technologies for reduction in medication errors in a nursing environment.

	Technology discussed
	Smart infusion pumps with electronic health records.
	Smart infusion pumps, clinical decision support system, barcode scanning and automated prescription validation 

	Main Outcome
	Reduction in medication administration errors through the interoperability implementation over manual programming 
	The reduction in administration medication errors through the use of Smart technology but training is still required and human error still occurs

	Key Findings
	Medication administration Errors reduced by 15.4%-54.8% and overall errors reduced by 21.2%-90.5%
	Smart infusion technologies were associated with an 80% reduction in IV medication administration errors.





(Borrelli et al. 2025) compared and reviewed medication errors pre and post interoperability implementation in hospital settings with the primary outcome measuring the errors directly impacted by interoperability and the secondary outcome assessed the cumulative reduction in medication administration errors which are caused by manually programming the pump. The results showed a reduction of 15.4% to 54.8% following interoperability implementation (Borrelli et al., 2025)., and a reduction of medication administration errors ranged from 21.2% to 90.5% after implementation (Borrelli et al., 2025).
(Alqaraleh et al. 2024) was a systematic review from twelve case studies using a mixed methods approach to integrate quantitative outcomes with qualitative insights from nursing practice. Overall, the study showed and concluded that smart infusion technologies significantly improved IV medication administration errors by 80% (Alqaraleh, et al., 2025). “However, successful implementation depends on nursing training, system integration” (Algarleh et al., 2025)
Both reviews identified smart technologies as effective methods for reducing medication administration errors. However, Borrelli et al. (2025) primarily attributed these improvements to interoperability between electronic healthcare records (EHRs) and infusion pumps, while (Alqaraleh et al.,2025) argued that the effectiveness of smart technologies is heavily dependent on appropriate user training, staff competency, and organisational support, as human error can still occur despite technological advances.

A thematic analysis approach described by Braun and Clarke (2006) was used to identify common themes across the two selected reviews. The findings were examined for recurring ideas, which were then grouped into themes representing the key findings of the literature.

· Theme 1: Reduction in medication administration errors from the use of Smart infusion pump technology which in return ensures the safer delivery of intravenous medications to patients
· Theme 2: Interoperability system Implementation can improve medication administration errors as human intervention needed to program the pump manually is reduced through the smart communication between pump and electronic records.
· Theme 3: Human error still happens as smart pump technology is not a cure for zero errors as the percentage scores reflects this in both review studies, there is always other factors to consider for a successful implementation which depends on staff training, compliance, understanding and good clinical practices.

