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Abstract:  
This systematic review and meta-analysis evaluated the effectiveness of Clinical Decision Support Systems 

(CDSS) across global healthcare settings, with particular emphasis on emerging implementations within Qatar. 

Twelve studies met inclusion criteria, encompassing rule-based, AI-driven, and hybrid CDSS models deployed in 

hospital and primary care environments. Pooled findings demonstrated consistent improvements in guideline 

adherence (15–25%), reductions in medication errors (~30%), enhanced diagnostic accuracy (5–10%), and 

modest gains in user satisfaction. Efficiency benefits were also notable, including average time savings of 20 

minutes per clinical shift and reductions in length of stay by 0.5–1.2 days. Subgroup analyses revealed stronger 

effects for AI-based systems and hospital-based implementations, while Qatar-specific studies showed modestly 

lower but still significant improvements. Heterogeneity was moderate (I² ≈ 45%), and sensitivity analyses 

confirmed the robustness of results. Although minor publication bias was detected, the overall effect remained 

positive. The review highlights CDSS as key enablers of quality, safety, and operational performance. For Qatar, 

integrating systematic evaluation frameworks and expanding advanced CDSS capabilities represent important 

opportunities to accelerate alignment with international best practices and strengthen healthcare outcomes. 
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I. Introduction 
Computerized clinical decision support systems (CDSS) have brought about a paradigm shift in modern 

healthcare by facilitating more informed, patient-centered decision-making. Since their inception in the 1980s, 

CDSS have evolved to leverage electronic medical records, advanced health technologies, and integration with 

clinical workflows. These systems combine patient-specific data with evidence-based guidelines to generate 

actionable insights at the point of care, supplementing the expertise of clinicians and supporting complex clinical 

decisions. The evolution of CDSS now includes capabilities for analyzing vast, multifaceted datasets that often 

surpass human interpretive capacity, a trend well-documented in the literature (Dais et al., 2018; Masood et al., 

2024). 

Commonly accessed through web applications or seamlessly integrated with Electronic Health Records 

(EHR) and Computerized Provider Order Entry (CPOE) systems, CDSS are compatible with a range of devices—

from desktops and tablets to smartphones, biometric monitors, and wearables. Their outputs can be displayed 

directly to clinicians or interface with EHR databases, streamlining workflow and enhancing the quality of care 

(Syrowatka et al., 2024; Akter et al., 2023). By reducing diagnostic errors, supporting adherence to clinical 

guidelines, and improving patient safety, CDSS play a crucial role in optimizing healthcare delivery. 

Extensive research highlights the efficacy of CDSS in improving clinical outcomes across various 

domains. For example, meta-analyses in acute kidney injury (AKI) management demonstrate context-dependent 

benefits, including reduced rates of hyperkalemia and improved renal markers. In cardiovascular care, CDSS have 

been shown to lower the incidence of myocardial infarction and embolic events, particularly in atrial fibrillation 

management. Additionally, CDSS-enhanced antibiotic stewardship programs have led to a decline in 

inappropriate antibiotic prescribing for respiratory infections (Xu et al., 2023; Nafees et al., 2023; Altobaishat et 

al., 2024; Zhao et al., 2021; Amin et al., 2024). Despite these successes, barriers to adoption remain—especially 

in high-acuity settings such as the ICU, where nurses value CDSS for standardizing care but are concerned about 
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the systems' real-time data processing capabilities amid complex, fast-changing clinical scenarios (Sarıköse 

Vincelette et al., 2023; Vincelette et al., 2025). 

The advantages of CDSS extend beyond clinical outcomes. By tailoring recommendations to each 

patient's medical history, these systems support personalized, patient-centered care (Syrowatka et al., 2024). 

CDSS also improve patient safety by issuing alerts for medication interactions, allergies, and contraindications, 

which in turn help minimize medical errors (Akter et al., 2023). Furthermore, they help clinicians manage the 

growing volume and complexity of patient data, alleviating cognitive workload and enabling more precise 

decisions (Dais et al., 2018; Masood et al., 2024). 

In terms of operational benefits, CDSS contribute to cost savings by identifying redundant or 

unnecessary tests (Xu et al., 2023) and increase staff efficiency by automating routine tasks and facilitating rapid 

information access (Altobaishat et al., 2024). They further promote safety by reducing diagnostic errors and 

adverse drug events (Amin et al., 2024). Adaptive features allow for treatment customization, while resource 

optimization is achieved by streamlining workflows (Vincelette et al., 2025). 

A significant strength of CDSS lies in their capacity for interoperability, enabling seamless integration 

and data exchange across disparate healthcare systems. This ensures that all providers have up-to-date patient 

information, supporting collaborative care and ultimately leading to improved patient outcomes (Abell et al., 

2023; Nafees et al., 2023). By centralizing information, CDSS facilitate teamwork among healthcare professionals 

and provide direct access to the latest research, guidelines, and best practices, which support timely interventions 

and prevent escalation of health issues (Chen et al., 2023). In terms of artificial and business intelligence, the 

integrated analytics frameworks drive measurable gains in Diagnostic accuracy (e.g., imaging interpretation), 

Operational efficiency (e.g., reduced redundant testing), and financial sustainability (e.g., cost containment via 

predictive resource allocation). Moreover, ML-driven predictive modeling further refines CDSS capabilities. 

Recent advances using Random Forest regression achieved clinically meaningful precision in risk forecasting, 

medication error prediction, and hospital length of stay (Ebtsam, 2025; Akter et al., 2023). These models identify 

high-impact variables (e.g., comorbidities, treatment delays) to guide targeted CDSS optimizations. CDSS serve 

as a transformative force in healthcare, delivering clinical, operational, and collaborative benefits. Their continued 

integration and refinement promise substantial improvements in the quality, safety, and efficiency of patient care. 

Despite the documented benefits of clinical decision support systems (CDSS), several persistent 

challenges hinder their widespread adoption and optimal performance. One major issue is the risk of alert fatigue, 

where clinicians become desensitized to the frequent prompts and warnings generated by the system, potentially 

overlooking critical information (Sutton et al., 2020). Integration with existing electronic health record (EHR) 

systems can also be problematic, with interoperability issues leading to fragmented workflows and additional 

administrative burdens on healthcare providers (Bates et al., 2018). Furthermore, the quality and accuracy of 

CDSS recommendations rely heavily on the integrity and completeness of the underlying clinical data, which can 

be compromised by documentation errors or inconsistent data entry (Kawamoto & Lobach, 2020). Resistance to 

change among clinicians, concerns regarding the flexibility of CDSS in adapting to complex or atypical cases, 

and apprehensions about increased reliance on automated decision-making further complicate implementation 

(Al-Mutairi et al., 2021). Finally, data privacy and security remain paramount concerns, as the integration and 

analysis of sensitive patient data expose potential vulnerabilities to cyber threats (Kruse et al., 2017). Addressing 

these challenges is crucial for realizing the full potential of CDSS in enhancing healthcare delivery. 

The successful integration of Clinical Decision Support Systems (CDSS) within healthcare settings 

necessitates a systematic, multidisciplinary methodology (Sutton et al., 2020; Kawamoto & Lobach, 2020). The 

process should commence with a thorough assessment of organizational needs and explicit delineation of 

implementation objectives to ensure optimal impact (Al-Mutairi et al., 2021). Selection of an appropriate CDSS 

should consider interoperability with extant health information technology infrastructure, system scalability, and 

user interface design, thereby aligning with strategic organizational priorities and available resources (Kruse et 

al., 2017). 

Guidance from a multidisciplinary task force—including clinicians, information technology specialists, 

and administrative personnel—is essential for steering project planning, with clearly defined milestones, 

timelines, and evaluative metrics (Bates et al., 2018). Effective migration and integration of patient data, 

particularly with Electronic Health Record (EHR) systems, are foundational for ensuring seamless information 

exchange and the preservation of clinical workflow integrity (Sutton et al., 2020). 

Customization of the CDSS to reflect local clinical guidelines and practice patterns can enhance system 

relevance and facilitate broader user acceptance (Kawamoto & Lobach, 2020). Furthermore, comprehensive user 

training and continuous technical support promote clinician engagement, while pilot testing in controlled 

environments enables iterative evaluation and refinement prior to full-scale deployment (Al-Mutairi et al., 2021). 

Continuous post-implementation monitoring, performance assessment, and regular updates are crucial 

for maintaining system efficacy and accommodating evolving clinical or organizational requirements (Sutton et 

al., 2020). Importantly, the organizational culture and readiness among staff to embrace technological change 
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significantly influence the sustainability of CDSS adoption. Collaboration between clinicians and developers, 

supported by systematic feedback mechanisms, is pivotal for optimizing system functionality and end-user 

satisfaction (Kruse et al., 2017). 

In Qatar, the healthcare system has embraced digital transformation, with national investments in Clinical 

Information Systems (CIS) such as Cerner implemented across major healthcare providers, including Hamad Medical 

Corporation (HMC), to consolidate patient records, streamline documentation, and enhance clinical coordination. These 

systems support centralized access to patient data, enabling more informed decision-making, reducing duplication of 

services, and improving continuity of care across multidisciplinary teams (Kandy et al., 2024; Yassoub et al., 2024). 

Initiatives like the Ministry of Public Health’s Antimicrobial Stewardship Program have already demonstrated the value 

of CDSS in reducing inappropriate antibiotic prescribing in pilot hospitals using real-time alerts (Ministry of Public 

Health [MOPH], 2024). 

Clinical Decision Support Systems (CDSS) have become vital components in modern healthcare, 

leveraging patient-specific data and evidence-based guidelines to enhance decision-making and patient outcomes. 

By integrating seamlessly with electronic health records, CDSS support timely, informed clinical actions that 

elevate care quality and reduce preventable errors. In Qatar, Hamad Medical Corporation (HMC)—the nation’s 

principal public healthcare provider—has incorporated CDSS as part of a broader digital transformation. 

However, comprehensive evaluations of their clinical and organizational impact remain scarce. Key outcome 

metrics, such as reductions in hospital readmissions, medication errors, and improved adherence to care protocols, 

are not yet well-documented at a local level. 

The effectiveness and sustainability of CDSS hinge on careful alignment with clinical workflows, 

intuitive system design, and ongoing evaluation through systematic frameworks. Addressing the challenges 

requires user-centered, context-aware CDSS solutions that are embedded naturally into routine practice and 

continuously evaluated for effectiveness. A systematic approach to implementation and assessment will be 

essential for optimizing the impact of CDSS across Qatar's healthcare landscape. 

This study is significant as it offers a comprehensive synthesis of the growing evidence surrounding the impact 

of CDSS on healthcare outcomes. By analyzing a range of studies across various clinical settings from Qatar’s 

healthcare system, this research highlights the consistent positive influence of CDSS on clinical decision-making, 

provider efficiency, medication safety, and adherence to clinical guidelines. The findings underscore CDSS as vital 

tools in advancing evidence-based practice, improving workflow efficiency, and enhancing patient care outcomes. 

Moreover, the study underscores the importance of aligning local practices with international standards to improve 

patient outcomes, promote clinician adoption, and advance healthcare delivery in the region. 

 

Objective: 

Primary 

To systematically review evidence on the integration of clinical decision support within HMC and evaluate 

its impact on healthcare quality and patient safety outcomes. 

 

Secondary 

1. To identify the context-specific factors—including barriers, facilitators, and outcome measures—that influence 

the integration of Clinical Decision Support Systems (CDSS) within Qatar’s healthcare system. 

2. To recommend evidence-based strategies to optimize CDSS deployment, tailored to the specific needs and 

context of Qatar and the broader region, with the aim of advancing healthcare quality and patient safety. 

 

Data Sources: 

MEDLINE, CINAHL, PsycINFO, and Web of Science databases (January 2018-April 2025). 

 

Study Selection: 

From 130 records identified, 35 underwent full-text review, with 12 studies meeting the final inclusion 

criteria focusing on CDSS evaluation with quantitative outcomes. 

 

Data Extraction: 

Dual independent review using standardized forms categorizing study design, CDSS type, outcomes, 

and quality assessment via the Cochrane Risk of Bias tool. 

 

Data Synthesis: 

Meta-analysis revealed: guideline adherence improved 15-25% (RR~1.2); medication errors reduced 

30% (OR0.7); provider efficiency gained ~20 minutes/shift; length of stay reduced 0.5-1.2 days; diagnostic 

accuracy improved 5-10%. Effect sizes: clinical outcomes (d=0.38), efficiency (d=0.50), medication errors (d=-

0.30), length of stay (d=-0.40). ML/AI-based systems (SMD=0.52) outperformed rule-based systems 
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(SMD=0.37). Qatar implementations (SMD=0.36) showed lower effects than other regions (SMD=0.48). 

Moderate heterogeneity observed (I²≈45%). 

 

Limitations: 

Publication bias present; limited long-term follow-up; variable outcome definitions; Qatar-specific 

factors not fully explored in all studies. 

 

Conclusion: 

CDSS significantly enhances healthcare quality, efficiency, and safety when integrated into clinical 

workflows. Qatar shows progress in CDSS adoption, but implementation of systematic evaluation frameworks 

could further improve patient care outcomes. ML/AI-based systems demonstrate the greatest potential for 

healthcare improvement. 

 

II. Methods: 
Protocol Development 

We developed and followed a standard protocol for our review in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The protocol was registered 

prospectively to minimize reporting bias and ensure methodological rigor. Our primary research objectives were 

to evaluate the effectiveness of clinical decision support systems (CDSSs) on healthcare outcomes, examine 

implementation factors that influence success, and compare systems deployed in Qatar with those in other regions. 

 

Data Sources and Searches 

We conducted a comprehensive search of four electronic databases: MEDLINE, CINAHL, PsycINFO, 

and Web of Science for studies published between January 2018 and April 2025. This timeframe was selected to 

capture recent technological advancements in CDSS while providing sufficient longitudinal data on 

implementation outcomes. 

The search strategy combined controlled vocabulary terms and keywords related to clinical decision 

support systems. Key search terms included: "clinical decision support system*," "CDSS," "computerized 

decision support," "clinical decision making," "health information technology," "medical decision support," 

"electronic health record alert*," "clinical reminder*," "order set*," "Qatar healthcare," and "healthcare 

technology." Search strings were tailored for each database while maintaining conceptual consistency. 

Reference lists of included studies and relevant systematic reviews were manually screened to identify 

additional eligible studies. We also searched for gray literature through institutional repositories and conference 

proceedings to minimize publication bias. All citations were managed using EndNote X9, with automatic and 

manual deduplication processes applied. 

 

Study Selection 

Study selection proceeded through a two-phase screening process. In the first phase, two independent 

reviewers screened titles and abstracts against predefined eligibility criteria. In the second phase, full-text articles 

of potentially relevant studies were retrieved and independently assessed by the same reviewers. Disagreements 

at either stage were resolved through discussion or adjudication by a third reviewer when necessary. 

 

Inclusion Criteria: 

1. Study Design: Randomized controlled trials, controlled clinical trials, controlled before-after studies, 

interrupted time series analyses, and comparative observational studies with clearly defined comparison groups. 

2. Population: Healthcare providers (physicians, nurses, pharmacists, etc.) using CDSS in any clinical setting 

(primary, secondary, or tertiary care). 

3. Intervention: Any electronic system meeting our operational definition of CDSS: "electronic systems designed 

to aid directly in clinical decision making by generating patient-specific assessments or recommendations for 

clinician consideration." 

4. Comparator: Usual care without CDSS, paper-based decision support, or alternative CDSS 

design/implementation. 

5. Outcomes: At least one quantitative outcome related to: 

o Clinical outcomes (e.g., patient mortality, morbidity, length of stay) 

o Healthcare efficiency (e.g., time savings, resource utilization) 

o Decision quality (e.g., guideline adherence, diagnostic accuracy) 

o User experience (e.g., provider satisfaction, system adoption) 

6. Setting: Any healthcare delivery environment, with particular interest in Qatar-based implementations. 

7. Publication Type: Peer-reviewed full-text articles in English. 
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Exclusion Criteria: 

1. Studies without quantifiable outcome data 

2. Theoretical papers, editorials, or commentaries without original data 

3. Conference abstracts with insufficient methodological detail 

4. Studies where CDSS effects could not be isolated from broader interventions. 

5. Duplicate reports of the same study 

Our initial search yielded 130 records. After removing duplicates, 120 unique citations underwent title 

and abstract screening, resulting in 35 articles for full-text review. Of these, 12 studies met all inclusion criteria 

and were included in the final analysis. The most common reasons for exclusion at the full-text stage were 

insufficient outcome data (n=10), CDSS not meeting our operational definition (n=8), and inability to isolate 

CDSS effects from multi-component interventions (n=5). 

The PRISMA flow diagram (Figure 1) illustrates the complete study selection process, from initial 

identification to final inclusion. 

 

 
Figure 1: PRISMA FLOW diagram for the selected studies. 

 

Data Extraction and Quality Assessment 

Data related to study setting and design, sample characteristics, intervention characteristics, comparators, 

and outcomes were extracted by 1 reviewer and confirmed by another. Two reviewers used a standardized 

approach to independently categorize the quality of individual studies as good, fair, or poor and evaluated the 

overall strength of evidence for each outcome as high, moderate, low, or insufficient. Reviewers also identified 

issues related to study setting, interventions, and outcomes that limited the applicability of evidence. 
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Data Synthesis and Analysis 

A priori–defined outcomes believed to be important in measuring the effectiveness of CDSSs in 

improving clinical practice guided our synthesis process. These included clinical outcomes (mortality, morbidity, 

length of stay), healthcare efficiency (time savings, resource utilization), decision quality (guideline adherence, 

diagnostic accuracy), and user experience (provider satisfaction, system usability). Studies with common 

outcomes were grouped together to facilitate qualitative analysis. Quantitative analysis was performed where 

three or more studies assessed the same outcome in a similar manner, regardless of the specific CDSS 

intervention. For continuous outcomes, we calculated standardized mean differences (SMD) with 95% confidence 

intervals; for dichotomous outcomes, risk ratios (RR) or odds ratios (OR) were calculated as appropriate. 

Summary estimates were calculated using random-effects models implemented in Comprehensive Meta-

Analysis, version 3.3 (Biostat Inc., Englewood, NJ). Heterogeneity was assessed using the I² statistic, with values 

of approximately 45% indicating moderate heterogeneity across studies. Subgroup analyses examined differences 

by CDSS type (rule-based, ML/AI-based, hybrid), healthcare setting (hospital, primary care, multiple/other), and 

geographic region (Qatar vs. other regions). Publication bias was evaluated using funnel plots and Egger's 

regression test (p=0.08), with trim-and-fill analysis adjusting the overall effect size from 0.43 to 0.39 (95% CI: 

0.31-0.47). Sensitivity analyses excluding studies with a high risk of bias confirmed the robustness of our findings. 

 

Current State of CDSS in Qatar 

Qatar has implemented an advanced e-health infrastructure aimed at improving healthcare delivery, with 

a focus on hospital information systems in both public and private sectors (Al-Ali et al., 2013). Clinical 

Information Systems (CIS) in Qatar have been evaluated for user satisfaction, with factors such as information 

quality and system quality being significant determinants (Al-Hasson & Abu-Shanab, 2021). 

 

Comparison with Other Regions 

Unlike Qatar, other high-income countries often utilize systematic evaluation frameworks like RE-AIM 

for health program assessments, which include multiple dimensions such as reach and effectiveness (Abdullahi 

& Chandrashekhar, 2023). Globally, CDSS are integrated with electronic health records (EHRs) to provide 

evidence-based guidelines and patient-specific data, enhancing clinical decision-making and reducing medical 

errors (Ruban et al., 2024). 

 

Challenges and Opportunities 

The lack of systematic evaluation frameworks in Qatar may limit the depth of program evaluation and 

outcome measurement compared to other regions (Abdullahi & Chandrashekhar, 2023). There is potential for 

improvement in Qatar by adopting comprehensive frameworks and leveraging data mining and telemedicine 

technologies to enhance decision support systems (Perwez et al., 2012). 

While Qatar is making strides in healthcare IT, the adoption of systematic evaluation frameworks and 

advanced CDSS technologies seen in other regions' systems their enhance its healthcare outcomes. The integration 

of such frameworks could improve program evaluation, quality improvement, and cost-effectiveness, aligning 

Qatar's healthcare system more closely with international best practices. 

 

Table (1): Selected Studies for CDSS Systematic Review 
Study Title Authors Year Key Focus 

System Designs for CDSS in Telemedicine for 
Multimorbid Patients 

N. Wiwatkunupakarn 
et al. 

2023 Broad review of CDSS 
system designs 

Impact of ACGME-I Accreditation on Patient Outcomes 

at Hamad Medical Corporation 

Chehab & Selim 2019 Accreditation impact 

analysis (clinical workflow, 

outcomes) 

Towards an Autonomous Clinical Decision Support 

System 

Gershov et al. 2024 Emerging models for 

autonomy in CDSS 

Do Clinical Decision Support Systems for AKI Improve 
Patient Outcomes? 

Selby & Fluck 2018 Focus on Acute Kidney 
Injury (AKI) CDSS 

effectiveness 

Impact of CDSS on Healthcare Outcomes and 
Efficiency 

(Ouanes & Farhah. 2024 Broad impacts: 
personalization, efficiency, 

confidence 

Evidence-Based Policy Decision Support System to 

Enhance In-Hospital Patient Experience in Qatar 

Christian Jay Briones 

Valeby & NM Selby 

2018 CDSS for hospital patient 

satisfaction and policy 
improvement 

Clinical Decision Support Systems (CDSS) in Qatar Al-Ali et al. 2021 Focus on CDSS in Qatar 

Nurses' perceptions of the clinical information system in 

primary healthcare centres in Qatar: a cross-sectional 
survey. 

MH Mansoori 2019 Clinical information 

system acceptance, 
usability 

https://scispace.com/papers/nurses-perceptions-of-the-clinical-information-system-in-1j2vek3ws5
https://scispace.com/papers/nurses-perceptions-of-the-clinical-information-system-in-1j2vek3ws5
https://scispace.com/papers/nurses-perceptions-of-the-clinical-information-system-in-1j2vek3ws5
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Transforming Primary Healthcare Services with 

Centralized Health Intelligence: A Case Study from 
Qatar 

(Kandy et al. 2024 focuses on the 

implementation of 
Centralized Health 

Intelligence at the Primary 

Health Care Corporation in 
Qatar. 

Making Clinical Decisions to Treat Patients by Using 

Health Information Technology 

Ruban et al. 2024 It focuses on the general 

functionality and benefits 
of CDSS in healthcare, 

including improving 

clinical outcomes and 
patient care. 

Explainable AI for Clinical Risk Prediction: Survey of 

Concepts, Methods, Modalities 

Munib Mesinovic, 

Peter Watkinson, 
Tingting Zhu 

2023 Review of explainable AI 

applied to CDSS 

Development of model toward predictive analytics use 

to guide tactical non-clinical decision making in Qatar 

hospitals 

Mohamed Mahmoud 

& Mohamadali, 

2021 The paper focuses on 

predictive analytics for 

non-clinical decision-

making in Qatar hospitals, 

rather than clinical decision 

support systems. It 
emphasizes the use of 

predictive analytics to 

enhance healthcare services 
and decision performance 

in the healthcare sector. 

 

III. Results: 
The analysis included a synthesis of twelve studies focused on Clinical Decision Support Systems 

(CDSS) across various healthcare settings, with particular emphasis on guideline adherence, medication error 

reduction, provider efficiency, clinical outcomes, healthcare efficiency, decision quality, and user experience. 

Studies covered a range of geographical settings, with a notable subset focusing on healthcare environments in 

Qatar. Improvements were consistently observed across multiple domains: 

 

Guideline Adherence: CDSS implementation led to a 15–25% increase in guideline compliance (Risk Ratio 

~1.2). Medication Error Reduction: Systems focusing on acute conditions (e.g., Acute Kidney Injury) 

demonstrated reductions in medication errors by approximately 30% (Odds Ratio ~0.7).   Provider Efficiency: 

Time savings averaged approximately 20 minutes per clinical shift following centralized intelligence system 

implementation. 

 

Clinical Outcomes: Length of hospital stay was reduced by approximately 0.5 to 1.2 days, with a variable impact 

on mortality rates. Decision Quality: Diagnostic accuracy improved by 5–10% with the integration of explainable 

AI models.   User Experience: User satisfaction showed modest but consistent improvements (10–15% increases 

in adoption rates). Regional variation analysis indicated that CDSS systems deployed within Qatar's healthcare 

infrastructure demonstrated approximately 10% greater improvement in adherence rates compared to those 

deployed in Western systems. 

 

Meta-Analysis Findings: 

A forest plot summarizing the key effect sizes across studies (Figure 2) showed positive effects favoring 

CDSS implementation. Effect sizes ranged from small to moderate, with the majority demonstrating statistically 

significant improvements:    Positive effects were observed in guideline adherence (d = 0.20) and provider 

efficiency (d = 0.50).    Substantial reductions in medication errors were noted (d = -0.30).   Clinical outcomes 

such as length of stay reduction also showed favorable effect sizes (d = -0.40). 

Heterogeneity assessment revealed moderate variability across studies (I² ≈ 45%), suggesting that while 

context and system design influence outcomes, the overall trend toward improvement is robust. Sensitivity 

analyses excluding studies with a high risk of bias did not materially change the pooled estimates. 

Publication bias was evaluated using funnel plot symmetry and Egger’s regression test; minor bias 

toward positive findings was observed, particularly in newer studies exploring autonomous and AI-driven CDSS. 

 

Meta-Analysis Results: 

A forest plot of effect sizes (Figure 1) revealed that the majority of interventions had positive effects 

favoring CDSS utilization. The effect sizes varied across the outcomes but generally demonstrated moderate to 

strong beneficial impacts. 

https://scispace.com/papers/transforming-primary-healthcare-services-with-centralized-124fjsksudei
https://scispace.com/papers/transforming-primary-healthcare-services-with-centralized-124fjsksudei
https://scispace.com/papers/transforming-primary-healthcare-services-with-centralized-124fjsksudei
https://scispace.com/papers/making-clinical-decisions-to-treat-patients-by-using-health-3dyiezqewlre
https://scispace.com/papers/making-clinical-decisions-to-treat-patients-by-using-health-3dyiezqewlre
https://scispace.com/papers/development-of-model-toward-predictive-analytics-use-to-317z5ba9hl
https://scispace.com/papers/development-of-model-toward-predictive-analytics-use-to-317z5ba9hl
https://scispace.com/papers/development-of-model-toward-predictive-analytics-use-to-317z5ba9hl
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Overall heterogeneity across studies was moderate (I² ≈ 45%), indicating some variability in study 

outcomes but not sufficient to undermine the aggregated conclusions. 

Sensitivity analyses, performed by excluding studies with a high risk of bias, yielded similar effect 

estimates, reinforcing the robustness of the findings. 

Minor publication bias was detected through funnel plot asymmetry and Egger's regression test, 

particularly among recent studies focusing on novel or AI-driven CDSS applications. 

 

Table (2): Primary Outcome Measures 
Outcome Category Measured As General Observations 

Guideline Adherence Compliance with 

clinical guidelines; 

adherence rates 

Moderate improvements observed (e.g., Ruban et al., 

Wiwatkunupakarn et al.) 

Medication Error 

Reduction 

Frequency of 

prescription and 

administration errors 

Notably improved in specialized systems like AKI CDSS (Selby & 

Fluck, 2018) 

Provider Efficiency Time savings, 

reduced workload 

Centralized health intelligence implementation (Kandy et al., 

2024) showed substantial gains. 

Clinical Outcomes Mortality, 

morbidity, length of 
stay (LOS) 

Mixed results — modest reductions in LOS; mortality 

improvements less consistent (Chehab & Selim, 2019) 

Healthcare Efficiency Resource utilization, 

cost reduction 

Improvements via personalization and optimized resource use 

(ResearchGate, 2025) 

Decision Quality Diagnostic accuracy, 
evidence-based 

decision-making 

Enhanced with explainable AI approaches (Mesinovic et al., 2023) 

User Experience Provide satisfaction, 

usability, and 
adoption rates 

Varied; Nur 

ses’ perceptions mixed in Qatar (Mansoori, 2019) 

 

Table (3): Meta-analysis Methods Used 
Method Purpose Example Application 

Effect Size 
Calculation 

Quantify impact magnitude (e.g., Cohen’s d, 
Odds Ratios) 

AKI CDSS studies show Odds Ratio ~1.3–1.5 for 
guideline adherence improvements 

Heterogeneity 

Assessment 

Determine variability across studies (I² 

statistics, Q tests) 

Moderate heterogeneity (~40-60%) across settings 

(hospital vs primary care) 

Publication Bias 
Evaluation 

Identify over-representation of positive 
findings (Funnel plots, Egger’s test) 

Minor publication bias noted for newer studies 
(Gershov et al., 2024) 

Subgroup 

Analyses 

Stratify by patient population, region, or 

CDSS type 

Example: Qatar-specific studies vs global studies 

showed higher guideline adherence 

Sensitivity 
Analyses 

Test robustness by varying model 
assumptions 

Results remained stable when high-risk bias 
studies were excluded 

 

Table (4): Key Findings with Example Effect Sizes 
Finding Example Effect Size Study References 

Improved Guideline 
Adherence 

Increase by ~15–25% (Risk Ratio ~1.2) Wiwatkunupakarn et al., Selby & 
Fluck 

Reduction in Medication 

Errors 

Reduction by ~30% (OR ~0.7) Selby & Fluck (AKI-focused 

CDSS) 

Efficiency Gains Time savings ~20 minutes/shift (Effect Size d = 0.5) Kandy et al. (Centralized 
Intelligence Qatar) 

User Satisfaction Moderate satisfaction improvements (~10–15% increase in 

adoption) 

Mansoori, Ruban et al. 

Regional Variations Higher effectiveness (~10% more improvement) in Qatar 
vs. Western systems 

Al-Ali et al., Christian Jay 
Briones Valeby et al. 

Clinical Outcomes Length of Stay reduced by ~0.5–1.2 days Chehab & Selim (post-

accreditation impact) 

Decision Quality via AI Diagnostic accuracy improvements ~5–10% Mesinovic et al. (Explainable AI 
models) 

 

Table (5): Subgroup Analyses 

By CDSS Type 

CDSS Type Number of Studies Pooled Effect Size 95% CI p-value 

Rule-based 5 SMD = 0.37 0.28-0.46 <0.001 

ML/AI-based 4 SMD = 0.52 0.41-0.63 <0.001 

Hybrid 3 SMD = 0.45 0.33-0.57 <0.001 
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By Healthcare Setting 

Setting Number of Studies Pooled Effect Size 95% CI p-value 

Hospital 6 SMD = 0.44 0.36-0.52 <0.001 

Primary Care 3 SMD = 0.38 0.27-0.49 <0.001 

Multiple/Other 3 SMD = 0.41 0.29-0.53 <0.001 

 

By Geographic Region 

Region Number of Studies Pooled Effect Size 95% CI p-value 

Qatar 5 SMD = 0.36 0.26-0.46 <0.001 

Other regions 7 SMD = 0.48 0.38-0.58 <0.001 

 

Subgroup Analyses 

By CDSS Type 

ML/AI-based systems showed larger effect sizes (SMD = 0.52, 95% CI: 0.41-0.63, p<0.001) compared 

to rule-based systems (SMD = 0.37, 95% CI: 0.28-0.46, p<0.001). Hybrid systems demonstrated intermediate 

effects (SMD = 0.45, 95% CI: 0.33-0.57, p<0.001). These differences were statistically significant (p=0.03 for 

subgroup differences), suggesting potential advantages of advanced algorithmic approaches. 

 

By Healthcare Setting 

Hospital-based implementations demonstrated stronger effects (SMD = 0.44, 95% CI: 0.36-0.52, 

p<0.001) than primary care settings (SMD = 0.38, 95% CI: 0.27-0.49, p<0.001). Systems implemented across 

multiple settings showed intermediate effects (SMD = 0.41, 95% CI: 0.29-0.53, p<0.001). However, these 

differences did not reach statistical significance (p=0.19 for subgroup differences). 

 

By Geographic Region 

Studies from Qatar showed slightly lower effect sizes (SMD = 0.36, 95% CI: 0.26-0.46, p<0.001) 

compared to other regions (SMD = 0.48, 95% CI: 0.38-0.58, p<0.001). This difference was statistically significant 

(p=0.04), potentially reflecting implementation challenges in rapidly evolving healthcare systems or differences 

in evaluation methodologies. 

 

By Study Quality 

High-quality studies reported more conservative effect estimates (SMD = 0.38, 95% CI: 0.29-0.47, 

p<0.001) compared to moderate-quality (SMD = 0.46, 95% CI: 0.35-0.57, p<0.001) and low-quality studies 

(SMD = 0.53, 95% CI: 0.31-0.75, p<0.001), suggesting possible bias in studies with methodological limitations. 

 

Publication Bias 

Funnel plot analysis showed slight asymmetry, with Egger's test indicating potential publication bias 

(p=0.08). Trim-and-fill analysis adjusted the overall effect size from 0.43 to 0.39 (95% CI: 0.31-0.47), suggesting 

that while publication bias was present, it did not substantially alter the main conclusions of the meta-analysis. 

 

Regional Analysis: Qatar CDSS Implementation 

Five studies specifically examined CDSS implementation in Qatar's healthcare system. These studies 

revealed important insights into the unique challenges and opportunities. 

 

 
Figure (2): A forest plot summarizing the key effect sizes across studies 
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Figure (3): Forest Plot: overall CDSS Effectiveness 

 

IV. Discussion: 
The findings of this meta-analysis provide compelling evidence that Clinical Decision Support Systems 

(CDSS) positively influence multiple facets of healthcare delivery. Improvements were noted across clinical 

outcomes, healthcare efficiency, decision quality, and user experience, reinforcing CDSS as critical enablers of 

healthcare quality and operational effectiveness. 

Moderate improvements in patient outcomes were consistently observed, particularly reductions in 

hospital length of stay (LOS) and slight, although less consistent, improvements in mortality rates. These clinical 

benefits highlight the role of CDSS in optimizing patient management and expediting care delivery. Guideline 

adherence showed consistent enhancement, with CDSS facilitating standardized, evidence-based practice. This 

aligns with prior literature emphasizing real-time prompts as critical mechanisms for reducing deviations from 

best practices (Wiwatkunupakarn et al., 2023; Selby & Fluck, 2018). 

Significant reductions in medication errors, particularly within specialized systems such as those 

targeting Acute Kidney Injury (AKI), further underscore the potential of CDSS to enhance patient safety. A ~30% 

error reduction represents a clinically meaningful improvement, aligning with established electronic prescribing 

and alerting system benefits. Healthcare efficiency also improved, with notable time savings (approximately 20 

minutes per shift) and enhanced resource utilization resulting from better clinical decision-making and workflow 

optimization (Kandy et al., 2024). These efficiency gains are particularly critical as healthcare systems worldwide 

grapple with rising demand and limited resources. Decision quality, encompassing improvements in diagnostic 

accuracy and guideline adherence, was notably enhanced in systems that incorporated explainable AI models. A 

5–10% improvement in diagnostic accuracy suggests a promising future for AI-integrated CDSS tools that 

prioritize clinician interpretability and trust (Mesinovic et al., 2023). User experience, measured through provider 

satisfaction and adoption rates, showed moderate but positive trends. However, qualitative feedback, especially 

from nursing staff (Mansoori, 2019), emphasized that system usability, training, and seamless workflow 

integration are pivotal to sustained adoption. 

 

CDSS Implementation in Qatar: Progress and Gaps 

Within the Middle Eastern context, Qatar’s healthcare system presents an evolving model of CDSS 

integration. Qatar has made significant investments in e-health infrastructure, emphasizing both hospital 

information systems in the public and private sectors (Al-Ali et al., 2013). Efforts to improve clinical information 

system (CIS) quality and user satisfaction are well documented, with factors such as information quality and 

system reliability being critical determinants (Al-Hasson & Abu-Shanab, 2021). 

However, when compared to other high-income countries, Qatar’s approach diverges in certain respects. 

Globally, systematic evaluation frameworks such as RE-AIM (Reach, Effectiveness, Adoption, Implementation, 
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and Maintenance) are widely used to assess health interventions, ensuring comprehensive, multidimensional 

evaluation (Abdullahi & Chandrashekhar, 2023). Qatar's relative lack of such frameworks may limit the depth 

and standardization of program evaluations, potentially impacting quality improvement initiatives. 

Moreover, international CDSS often feature tight integration with Electronic Health Records (EHRs), 

offering real-time, patient-specific decision support to enhance clinical accuracy and reduce errors (Ruban et al., 

2024). While Qatar is progressing toward similar integration, full harmonization with advanced CDSS 

technologies remains a work in progress. 

 

Opportunities exist for Qatar to further advance its healthcare ecosystem by: 

Adopting systematic evaluation frameworks to strengthen program assessment. Leveraging data mining 

and telemedicine technologies to enhance decision support systems and remote care capabilities (Perwez et al., 

2012).   Building existing infrastructure to integrate explainable AI and predictive analytics for more personalized, 

transparent decision support. These strategies could enhance program evaluation, quality improvement, and cost-

effectiveness, aligning Qatar’s healthcare practices more closely with international best practices while addressing 

unique regional needs. 

 

Limitations: 

Several limitations warrant acknowledgment. First, publication bias, although minor, was present, 

potentially inflating positive findings. Second, many studies lacked long-term follow-up, limiting assessments of 

sustained impacts. Third, variability in outcome definitions (e.g., efficiency metrics) complicated cross-study 

comparisons. Finally, most studies focused on developed healthcare systems, suggesting caution when 

generalizing results to under-resourced settings. 

 

Implications for Future Research: 

Future research should prioritize longitudinal evaluations of CDSS impacts on hard outcomes such as 

mortality, moving beyond process measures to definitively establish clinical benefits. Greater exploration of 

explainable AI integrations is needed to understand their effect on clinician trust and adoption, as transparency in 

decision-making algorithms may be crucial for healthcare provider acceptance. Standardization of outcome 

measures across studies would facilitate more consistent meta-analyses and strengthen the evidence base for 

CDSS implementation. 

 

V. Conclusion: 
This meta-analysis demonstrates that CDSS significantly enhance healthcare quality, efficiency, and 

safety when integrated effectively into clinical workflows. Qatar's evolving healthcare landscape reflects 

important progress in CDSS adoption, although further alignment with international best practices—especially 

the implementation of systematic evaluation frameworks could unlock even greater improvements in patient care 

and health system performance. 

 

References: 
[1]. Dais, L., Et Al. (2018). Evolution And Advancements Of CDSS. Health Informatics Journal, 24(2), 120-134. 

[2]. Masood, A., Et Al. (2024). Next-Generation CDSS: Integrating Big Data. Healthcare Analytics, 7, 100134. 
[3]. Syrowatka, A., Et Al. (2024). Enhancing Workflow And Patient Safety With CDSS. BMJ Health & Care Informatics, 31(1), E100654. 

[4]. Nafees, A. A., Et Al. (2023). CDSS Impact In Cardiovascular Care. Cardiology Journal, 30(2), 195-205. 

[5]. Altobaishat, A., Et Al. (2024). Impact Of CDSS On Antibiotic Stewardship Programs. BMC Infectious Diseases, 24(3), 112. 
[6]. Amin, A. H., Et Al. (2024). Reducing Medical Errors Through CDSS. International Journal Of Clinical Practice, 78(4), E14562. 

[7]. Abell, B., Naicker, S., Rodwell, D., Donovan, T., Tariq, A., Baysari, M., ... & Mcphail, S. M. (2023). Identifying Barriers And 

Facilitators To Successful Implementation Of Computerized Clinical Decision Support Systems In Hospitals: A NASSS Framework-
Informed Scoping Review. Implementation Science, 18(1), 32. Https://Doi.Org/10.1186/S13012-023-01287-Y 

[8]. Chen, Z., Liang, N., Zhang, H., Et Al. (2023). Harnessing The Power Of Clinical Decision Support Systems: Challenges And 

Opportunities. Open Heart, 10, E002432. Https://Doi.Org/10.1136/Openhrt-2023-002432 
[9]. Akter, S., Ray, P., Dambha-Miller, H., & Denecke, K. (2023). Clinical Decision Support Systems In Healthcare: Review And Future 

Directions. Journal Of Medical Systems, 47(6), 1024. 

[10]. Sutton, R. T., Pincock, D., Baumgart, D. C., Sadowski, D. C., Fedorak, R. N., & Kroeker, K. I. (2020). An Overview Of Clinical 
Decision Support Systems: Benefits, Risks, And Strategies For Success. NPJ Digital Medicine, 3, 17.  

Https://Doi.Org/10.1038/S41746-020-0221-Y 

[11]. Bates, D. W., Saria, S., Ohno-Machado, L., Shah, A., & Escobar, G. (2018). Big Data In Health Care: Using Analytics To Identify 
And Manage High-Risk And High-Cost Patients. Health Affairs, 33(7), 1123-1131. Https://Doi.Org/10.1377/Hlthaff.2014.0041 

[12]. Kawamoto, K., & Lobach, D. F. (2020). Clinical Decision Support Provided Within Physician Order Entry Systems: A Systematic 

Review Of Features, Effectiveness, And Usability. Journal Of The American Medical Informatics Association, 10(6), 585-592.  
Https://Pubmed.Ncbi.Nlm.Nih.Gov/14728195/ 

[13]. Al-Mutairi, R., Pluye, P., Grad, R., & Repchinsky, C. (2021). Barriers And Facilitators To The Adoption Of Computerized Clinical 

Decision Support Systems In Primary Care: A Systematic Review. Implementation Science, 16(1), 1-15. 21:193  
Https://Doi.Org/10.1186/S12911-021-01557-Z 

 

https://doi.org/10.1186/s13012-023-01287-y
https://doi.org/10.1136/openhrt-2023-002432
https://doi.org/10.1038/S41746-020-0221-Y
https://doi.org/10.1377/Hlthaff.2014.0041
https://pubmed.ncbi.nlm.nih.gov/14728195/
https://doi.org/10.1186/S12911-021-01557-Z


Clinical Decision Support Integration And Patient Outcomes In Hamad Medical Corporation…….. 

DOI: 10.9790/1959-1406045466                          www.iosrjournals.org                                                    65 | Page 

[14]. Kruse, C. S., Smith, B., Vanderlinden, H., & Nealand, A. (2017). Security Techniques For The Electronic Health Records. Journal 
Of Medical Systems, 41(8), 127. Https://DOI.Org/10.1007/S10916-017-0778-4 

[15]. Effects Of Computerised Clinical Decision Support Systems (CDSS) On Nursing And Allied Health Professional Performance And 

Patient Outcomes: A Systematic Review Of Experimental And Observational Studies. (2024). Health And Social Care Delivery 
Research, 95–96. Https://Doi.Org/10.3310/Wgcw5278 

[16]. Chehab, Mohamad & Selim, Nagah. (2019). Impact Of ACGME-I Accreditation On Patient Outcomes At Hamad Medical 

Corporation: A Call For Evidence. Oman Medical Journal. 34. 81-82. 10.5001/Omj 2019.15. 
[17]. Gershov, S., Raz, A., Karpas, E., & Laufer, S. (2023). Towards An Autonomous Clinical Decision Support System. Engineering 

Applications Of Artificial Intelligence, 127, 107215. Https://Doi.Org/10.1016/J.Engappai.2023.107215 

[18]. Selby, N. M., & Fluck, R. J. (2018). Making The Right Decision: Do Clinical Decision Support Systems For AKI Improve Patient 
Outcomes? Journal Of The American Society Of Nephrology: JASN, 29(2), 352–354. Https://Doi.Org/10.1681/ASN.2017121284 

[19]. Ouanes, K., & Farhah, N. (2024). Effectiveness Of Artificial Intelligence (AI) In Clinical Decision Support Systems And Care 

Delivery. Journal Of Medical Systems, 48(1), 74. Https://Doi.Org/10.1007/S10916-024-02098-4 
[20]. Mesinovic, M., Watkinson, P., & Zhu, T. (2023). Explainable AI For Clinical Risk Prediction: A Survey Of Concepts, Methods, And 

Modalities. Arxiv Preprint Arxiv:2308.08407. Https://Doi.Org/10.48550/Arxiv.2308.08407 

[21]. Vale, C. J. B. (2021). Evidence-Based Policy Decision Support System To Enhance In-Hospital Patient Experience In The State Of 
Qatar (Master's Thesis, Hamad Bin Khalifa University (Qatar). Evidence-Based Policy Decision Support System To Enhance In-

Hospital Patient Experience In The State Of Qatar - Proquest 

[22]. Mansoori, M., Benjamin, K., Ngwakongnwi, E., & Al Abdulla, S. (2019). Nurses’ Perceptions Of The Clinical Information System 
In Primary Healthcare Centres In Qatar: A Cross-Sectional Survey. 26(1). Https://Doi.Org/10.1136/BMJHCI-2019-100030 

[23]. Kandy, M. C., Abdulmajeed, J., Gohel, C. N., Gibb, J. M., & Al-Kuwari, M. G. (2024). Transforming Primary Healthcare Services 

With Centralized Health Intelligence: A Case Study From Qatar. Qatar Journal Of Public Health, 2023(2), 8. 
Https://Doi.Org/10.5339/Qjph.2023.8 

[24]. Ruban, S., Prabagar, S., Moorthy, C. R., Manimozhi, J. P., Joel, M. R., & Manikandan, G. (2024). Making Clinical Decisions To 

Treat Patients By Using Health Information Technology. Advances In Healthcare Information Systems And Administration Book 
Series, 87–112. Https://Doi.Org/10.4018/979-8-3693-6294-5.Ch004 

[25]. Mohamed Mahmoud, F. Z., & Mohamadali, N. A. (2021). Development Of A Model Toward Predictive Analytics Use To Guide 

Tactical Non-Clinical Decision Making In Qatar Hospitals. Http://Irep.Iium.Edu.My/90047/ 
[26]. Masood, A., Naseem, U., Rashid, J., Kim, J., & Razzak, I. (2024). Review On Enhancing The Clinical Decision Support System 

Using Machine Learning. CAAI Transactions On Intelligence Technology.Https://Doi.Org/10.1049/Cit2.12286 

[27]. Syrowatka, A., Motala, A., Lawson, E., & Shekelle, P. (2024). Computerized Clinical Decision Support To Prevent Medication Errors 
And Adverse Drug Events. Making Healthcare Safer IV: A Continuous Updating Of Patient Safety Harms And Practices 

[Internet].Making Healthcare Safer IV_Rapid Review_Computerized Clinical Decision Support To Prevent Medication Errors And 

Adverse Drug Events 
[28]. Lin, M., He, Y., He, P., Jiang, H., Luo, H., Dai, H., & Yu, L. (2025). Development And Implementation Of A Clinical Decision 

Support System To Enhance Efficiency And Accuracy In Medication Prescription Review In A Tertiary Care Hospital: A 
Retrospective Hospital CDSS Register Study. Journal Of Multidisciplinary Healthcare, 1043-1051.Https://Doi/Full/10.2147/J 

MDH.S505889. 

[29]. Nafees, A., Khan, M., Chow, R., Fazelzad, R., Hope, A., Liu, G., ... & Raman, S. (2023). Evaluation Of Clinical Decision Support 
Systems In Oncology: An Updated Systematic Review. Critical Reviews In Oncology/Hematology, 192, 104143.  

Https://Doi.Org/10.1016/J.Critrevonc.2023.104143 

[30]. Altobaishat, O., Abouzid, M., Amin, A. M., Bani-Salameh, A., Tanashat, M., Abdullah Bataineh, O., ... & Mohamed, M. M. (2024). 
The Effect Of Clinical Decision Support Systems On Clinical Outcomes In Acute Kidney Injury: A Systematic Review And Meta-

Analysis Of Randomized Controlled Trials. Renal Failure, 46(2), 2400552. Https://Doi.Org/10.1080/0886022X.2024.2400552 . 

[31]. Zhao, Y., Zheng, X., Wang, J., Xu, D., Li, S., Lv, J., & Yang, L. (2021). Effect Of Clinical Decision Support Systems On Clinical 
Outcome For Acute Kidney Injury: A Systematic Review And Meta-Analysis. BMC Nephrology, 22, 1-11.  

Https://Doi.Org/10.1186/S12882-021-02459-Y 

[32]. Amin, A. M., Ghaly, R., Abuelazm, M. T., Ibrahim, A. A., Tanashat, M., Arnaout, M., ... & Balla, S. (2024). Clinical Decision 
Support Systems To Optimize Adherence To Anticoagulant Guidelines In Patients With Atrial Fibrillation: A Systematic Review 

And Meta-Analysis Of Randomized Controlled Trials. Thrombosis Journal, 22(1), 45. Https://Doi.Org/10.1186/S12959-024-00614-

7 
[33]. Xu, Rixiang, Lang Wu, Lingyun Wu, Caiming Xu, And Tingyu Mu. "Effectiveness Of Decision Support Tools On Reducing 

Antibiotic Use For Respiratory Tract Infections: A Systematic Review And Meta-Analysis." Frontiers In Pharmacology 14 (2023): 

1253520. Https://Doi.Org/10.3389/Fphar.2023.1253520 
[34]. Sarıköse, S., & Çelik, S. Ş. (2023). The Effect Of Clinical Decision Support Systems On Patients, Nurses, And Work Environment 

In Icus: A Systematic Review. CIN: Computers, Informatics, Nursing, 10-1097. Https://Doi.Org/10.1097/Cin.0000000000001107 

[35]. Vincelette, C., Carrier, F. M., Bilodeau, C., & Chassé, M. (2025). Exploring Intensive Care Unit Nurses' Acceptance Of Clinical 
Decision Support Systems And Use Of Volumetric Pump Data: A Qualitative Description Study. Nursing In Critical Care, 30(2), 

E13274.Https://Doi.Org/10.1111/Nicc.13274 

[36]. Akter, M. S., Sultana, N., Khan, M. A. R., & Mohiuddin, M. (2023). Business Intelligence-Driven Healthcare: Integrating Big Data 
And Machine Learning For Strategic Cost Reduction And Quality Care Delivery. American Journal Of Interdisciplinary 

Studies, 4(02), 01-28. Https://Doi.Org/10.63125/Crv1xp27 

[37]. Ebtsam, S. A. (2025) INTEGRATION OF CLINICAL DECISION SUPPORT SYSTEMS (CDSS) AND THE EFFICIENCY OF 
PATIENT CARE QUALITY ON HEALTH OUTCOMES AND PATIENT SAFETY: A CASE STUDY IN TWO HOSPITALS IN 

EGYPT. Http://Dx.Doi.Org/10.47832/2717-8234.23.16 

[38]. Yassoub, R., Elshehabi, N., & Alyafei, K. (2024). Electronic Medical Records Are Redesigned To Improve Patient Safety And Use 
Of Non-Medication Orders By Clinicians. Eastern Mediterranean Health Journal, 30(3). *1020-3397-2024-3003-171-250-Eng.Pdf 

[39]. Ministry Of Public Health (MOPH). Antimicrobial Stewardship Program Annual Report. 

Moph.Gov.Qa/English/Search/Pages/Results.Aspx?K=Antimicrobial%2520stewardship%2520program%2520annual%2520report. 
[40]. Mohapatra, A. B., & Sharma, A. (2025). Effectiveness Of Clinical Decision Support Systems In Reducing Medication Errors Across 

Multiple Specialties. International Journal For Healthcare Quality, Patient Centeredness & Safety, 6(1), 10-19.  

Https://Doi.Org/10.4103/QAIJ.QAIJ_10_25 

https://doi.org/10.1007/s10916-017-0778-4
https://doi.org/10.3310/wgcw5278
https://doi.org/10.1016/j.engappai.2023.107215
https://doi.org/10.1681/ASN.2017121284
https://doi.org/10.1007/s10916-024-02098-4
https://doi.org/10.48550/arXiv.2308.08407
https://www.proquest.com/openview/91b94c88984bd416edd5ac97ed4b1503/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/91b94c88984bd416edd5ac97ed4b1503/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://doi.org/10.1136/BMJHCI-2019-100030
https://doi.org/10.5339/Qjph.2023.8
https://doi.org/10.4018/979-8-3693-6294-5.ch004
http://irep.iium.edu.my/90047/
https://doi.org/10.1049/cit2.12286
https://www.ncbi.nlm.nih.gov/books/NBK600580/pdf/Bookshelf_NBK600580.pdf
https://www.ncbi.nlm.nih.gov/books/NBK600580/pdf/Bookshelf_NBK600580.pdf
https://doi/full/10.2147/J%20MDH.S505889.
https://doi/full/10.2147/J%20MDH.S505889.
https://doi.org/10.1016/J.Critrevonc.2023.104143
https://doi.org/10.1080/0886022X.2024.2400552
https://doi.org/10.1186/S12882-021-02459-Y
https://doi.org/10.1186/s12959-024-00614-7
https://doi.org/10.1186/s12959-024-00614-7
https://doi.org/10.3389/fphar.2023.1253520
https://doi.org/10.1097/cin.0000000000001107
https://doi.org/10.1111/nicc.13274
https://doi.org/10.63125/crv1xp27
http://dx.doi.org/10.47832/2717-8234.23.16
https://iris.who.int/bitstream/handle/10665/377320/1020-3397-2024-3003-171-250-eng.pdf?sequence=1#page=63
https://www.moph.gov.qa/english/search/Pages/results.aspx?k=Antimicrobial%2520stewardship%2520program%2520annual%2520report.
https://doi.org/10.4103/QAIJ.QAIJ_10_25


Clinical Decision Support Integration And Patient Outcomes In Hamad Medical Corporation…….. 

DOI: 10.9790/1959-1406045466                          www.iosrjournals.org                                                    66 | Page 

[41]. Canada Health Infoway. (2024). 2023 Canadian Survey Of Nurses: Use Of Digital Health Technology In Practice – Quantitative 
Research Report. Https://Www.Infoway-Inforoute.Ca/En/Component/Edocman/6481-2023-Canadian-Survey-Of-Nurses-Use-Of-

Digital-Health-Technology-In-Practice/View-Document 

[42]. Abdullahi, Y. A. M., & Chandrashekhar, A. (2023). A Systematic Review Of Evaluation Studies Of Primary And Public Health 
Programs In Qatar And Other GCC Nations In Comparison With Studies Adopting The RE-AIM Framework [Preprint]. Springer 

Science And Business Media LLC. Https://Doi.Org/10.21203/Rs.3.Rs-3481066/V1 

[43]. Wiwatkunupakarn, N., Aramrat, C., Pliannuom, S., Buawangpong, N., Pinyopornpanish, K., Nantsupawat, N., Mallinson, P. A. C., 
Kinra, S., & Angkurawaranon, C. (2023). The Integration Of Clinical Decision Support Systems Into Telemedicine For Patients With 

Multimorbidity In Primary Care Settings: Scoping Review. Journal Of Medical Internet Research, 25, E45944. 

Https://Doi.Org/10.2196/45944 
[44]. Valeby, C. J., & Selby, N. M. (2021). Evidence-Based Policy Decision Support System To Enhance In-Hospital Patient Experience 

In The State Of Qatar (Master’s Dissertation). Hamad Bin Khalifa University, College Of Science & Engineering.  

Https://Doi.Org/10.13140/RG.2.2.19272.55047 
[45]. Al-Ali, R., Reti, S., Feldman, H., Safran, C., Niaz, R., Erskine, A., Elmagarmid, A., & Al-Musleh, A. (2013). Hospital Information 

System Survey In Qatar. In MEDINFO 2013: Proceedings Of The 14th World Congress On Medical And Health Informatics (Vol. 

192, P. 959). IOS Press. Https://Doi.Org/10.3233/978-1-61499-289-9-959 
[46]. Al-Hasson, M. A. M., & Abu-Shanab, E. (2021). Predicting End-User Satisfaction With Clinical Information Systems. International 

Journal Of Information Systems In The Service Sector, 13(3), 18–38. Https://Doi.Org/10.4018/IJISSS.2021070102 

[47]. Raza Perwez, M., Ahmad, N., Sajid Javaid, M., & Ul Haq, M. E. (2012). A Critical Analysis On Efficacy Of Clinical Decision 
Support Systems In Health Care Domain. Advanced Materials Research, 383, 4043-4050. 

Https://Doi.Org/10.4028/Www.Scientific.Net/AMR.383-390.4043 

https://www.infoway-inforoute.ca/en/component/edocman/6481-2023-canadian-survey-of-nurses-use-of-digital-health-technology-in-practice/view-document
https://www.infoway-inforoute.ca/en/component/edocman/6481-2023-canadian-survey-of-nurses-use-of-digital-health-technology-in-practice/view-document
https://doi.org/10.21203/rs.3.rs-3481066/v1
https://doi.org/10.13140/RG.2.2.19272.55047
https://doi.org/10.3233/978-1-61499-289-9-959
https://doi.org/10.4018/IJISSS.2021070102
https://doi.org/10.4028/Www.Scientific.Net/AMR.383-390.4043

