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ABSTRACT 

This article presents a systematic literature review examining the impact of 

electronic health records (EHRs) and clinical decision support systems (CDSS) 

on quality of care and patient safety. Publications from 2010 to 2024 indexed in 

PubMed, Scopus, Web of Science, and the Cochrane Library were analysed. The 

review covers EHR adoption patterns and implementation challenges, clinical 

decision support functions and their evidence base, medication safety 

applications, preventive care improvement, and the challenges of interoperability 

and clinical workflow integration. The analysis demonstrates that well-

implemented EHR systems with integrated CDSS reduce preventable adverse 

drug events by 40–80%, improve adherence to clinical guidelines by 15–25%, 

and decrease duplicate test ordering by 10–20%, generating measurable quality 

and safety improvements. However, the realisation of these benefits depends 

critically on system usability, clinical workflow integration, and clinician training 

quality. The implications for health information system development in 

Uzbekistan are examined. 
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1. INTRODUCTION 

Electronic health records — digital repositories of patient health information 

generated across clinical encounters — have become the central infrastructure of 

modern healthcare delivery in digitally advanced health systems, transforming 

clinical documentation, care coordination, and healthcare data utilisation (Bates 

& Gawande, 2003; Chaudhry et al., 2006). The potential benefits of EHR systems 

are well-theorised and substantially documented: improved information 

availability at the point of care, reduction in preventable errors from illegible 

handwriting or incomplete paper records, facilitation of care coordination across 

providers and settings, and the generation of population health data enabling 

quality improvement and research (Blumenthal & Tavenner, 2010). When 

augmented with clinical decision support systems — tools that provide clinicians 

with patient-specific recommendations, alerts, and reminders at the point of care 

— EHR systems can function as active safety nets and quality improvement 

mechanisms rather than passive documentation repositories (Osheroff et al., 

2007). In Uzbekistan, where health information system modernisation represents 

a national strategic priority as part of the broader healthcare reform programme, 

the evidence base for EHR and CDSS implementation is directly relevant for 

policy and implementation decisions (Ministry of Health, Republic of 

Uzbekistan, 2022). 
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2. EHR ADOPTION AND IMPLEMENTATION CHALLENGES 

EHR adoption has progressed substantially in high-income countries: in the 

United States, hospital EHR adoption reached 96% by 2021, and primary care 

adoption exceeds 85% (Office of the National Coordinator for Health Information 

Technology, 2022). In LMICs, adoption is considerably lower but growing: 

systematic reviews document EHR implementation in 40–60% of tertiary 

hospitals in middle-income countries, with substantially lower penetration in 

primary care settings and low-income contexts. Implementation challenges are 

well-documented across health system types. Data migration from paper-based 

systems requires substantial human resources and quality assurance processes. 

Clinical workflow disruption during implementation — manifesting as temporary 

productivity losses of 15–25% during the initial post-implementation period — 

requires careful management through phased implementation and intensive 

training support (Blumenthal & Tavenner, 2010). System usability is a critical 

determinant of adoption quality: poorly designed EHR interfaces contribute to 

documentation burden, clinician burnout, and workarounds that undermine 

intended safety benefits. Interoperability — the ability of EHR systems from 

different vendors to exchange and use clinical data — remains a globally 

significant challenge that limits care coordination benefits in multi-provider care 

pathways (Chaudhry et al., 2006). 

 

3. CLINICAL DECISION SUPPORT: EVIDENCE BASE AND 

APPLICATIONS 

Clinical decision support systems embedded in EHR platforms provide a range 

of decision support functions with varying levels of evidence. Drug-drug 

interaction and drug-allergy alerting — the most widely implemented CDSS 

functions — have demonstrated reductions in preventable adverse drug events of 
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40–80% in controlled studies, though alert fatigue (the tendency of clinicians to 

override or ignore alerts due to high volumes of low-specificity warnings) 

substantially limits real-world effectiveness when alert rates are not carefully 

calibrated (Osheroff et al., 2007). Preventive care reminders — alerts prompting 

overdue vaccinations, cancer screening, or chronic disease monitoring — have 

demonstrated improvements in adherence to preventive care guidelines of 15–

25% across multiple randomised studies. Diagnostic decision support — which 

provides differential diagnosis suggestions based on entered symptoms and 

investigation results — shows more modest and variable evidence, with 

effectiveness highly dependent on system design quality and clinical acceptance 

(Bates & Gawande, 2003). Evidence-based order sets — pre-configured bundles 

of orders for common clinical scenarios aligned with clinical guidelines — have 

demonstrated reductions in clinical variation and guideline adherence 

improvements for conditions including sepsis management, acute myocardial 

infarction care, and community-acquired pneumonia treatment. 

 

4. MEDICATION SAFETY AND ADVERSE EVENT PREVENTION 

Medication errors — including prescribing errors, dispensing errors, and 

administration errors — represent the most common category of preventable 

adverse events in hospital settings, with an estimated 7,000–9,000 deaths 

annually attributable to medication errors in the United States alone (Bates & 

Gawande, 2003). Computerised physician order entry (CPOE) with embedded 

CDSS reduces prescribing error rates by 50–80% in controlled studies, 

representing one of the most robust patient safety interventions documented in 

the literature. Electronic medication reconciliation — automated comparison of 

inpatient medication lists with outpatient prescription records — has 

demonstrated reductions in medication discrepancy rates of 40–60% at care 
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transitions. Pharmacogenomics decision support — alerting prescribers to drug-

gene interactions based on patient genetic profiles — represents an emerging 

CDSS application with documented clinical utility for warfarin dosing, 

clopidogrel prescribing, and oncological chemotherapy selection. 

 

5. INTEROPERABILITY, DATA QUALITY, AND IMPLEMENTATION 

IN UZBEKISTAN 

Interoperability — the ability of EHR systems to exchange standardised clinical 

data across organisational and vendor boundaries — is fundamental to realising 

the full potential of health information technology but remains inadequately 

achieved in most health systems (Office of the National Coordinator for Health 

Information Technology, 2022). International health data standards including 

HL7 FHIR (Fast Healthcare Interoperability Resources), SNOMED CT, and 

LOINC provide the technical foundation for interoperability but require 

substantial investment in system adoption and governance frameworks. For 

Uzbekistan, the development of a national health information exchange 

architecture based on international interoperability standards represents a 

strategic priority that would enable the aggregation of patient data across the 

fragmented primary and tertiary care system. Data quality — completeness, 

accuracy, timeliness, and consistency of electronic clinical records — is a 

foundational prerequisite for both clinical decision support and population health 

analytics, requiring dedicated data governance programmes alongside system 

implementation. 

 

6. CONCLUSION 

Well-implemented EHR systems with integrated clinical decision support 

generate measurable improvements in patient safety, guideline adherence, and 
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care efficiency, with the strongest evidence for medication safety applications 

and preventive care reminders. The realisation of these benefits requires careful 

attention to system usability, workflow integration, alert calibration, and clinician 

training. For Uzbekistan, the development of a national EHR infrastructure based 

on international interoperability standards, with embedded CDSS functions 

targeting the highest-burden preventable adverse events, represents a high-return 

health information technology investment. The Tashkent State Medical 

University's biomedical informatics capacity is directly relevant to the design, 

implementation, and evaluation of these systems. 
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