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Abstract  

Patient safety and medical error prevention remain critical issues in general practice, where medical errors can lead to adverse patient 
outcomes and increased healthcare costs. This systematic review synthesizes recent evidence on prevalent types of medical errors, effective 
prevention strategies, and outcomes of patient safety interventions within general practice settings. Following a comprehensive search 
across multiple databases, 52 studies published from 2014 to 2024 were included. Findings highlight medication errors, diagnostic 
inaccuracies, and communication lapses as the most common types of errors. Effective prevention strategies include the adoption of 
electronic health records (EHR), structured team communication protocols, checklist systems, and staff training programs on safety 
practices. These interventions have shown significant reductions in error rates and improvements in patient outcomes, though 
implementation is often hindered by barriers such as limited resources, resistance to change, and lack of training. This review underscores 
the importance of a multifaceted approach that combines technological, organizational, and educational interventions to enhance patient 
safety in general practice. Future research should explore long-term impacts of these interventions and address context-specific challenges 
to foster a culture of safety in healthcare settings. 

Keywords: Patient Safety; Medical Error Prevention; General Practice; Systematic Review; Healthcare Quality; Electronic 
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Introduction 

Patient safety is a foundational aspect of healthcare quality, yet medical errors continue to pose substantial 
risks to patients worldwide. In general practice settings, these errors range from diagnostic mistakes to 
medication inaccuracies and communication failures, all of which can lead to adverse patient outcomes, 
increased healthcare costs, and reduced trust in healthcare systems (Makary & Daniel, 2016). Recent studies 
estimate that medical errors contribute significantly to patient morbidity and mortality, underscoring the 
urgency of establishing effective prevention strategies (James, 2013; Makary & Daniel, 2016; Alrabei, 2023). 

General practice, as the frontline of healthcare, is especially vulnerable to errors due to its broad patient 
base, variable disease presentations, and high workload (Vincent, 2010). For instance, diagnostic errors—
mistakes or delays in diagnosis—are prevalent in general practice due to limited time with patients and 
diagnostic complexity (Singh et al., 2018; Mohammad et al., 2024). Medication errors, another critical 
concern, are often linked to prescription inaccuracies or drug interactions, which may be overlooked in 
fast-paced environments (Bates et al., 2003). Communication breakdowns, both within teams and between 
healthcare providers and patients, further contribute to the occurrence of preventable errors (Sutcliffe et 
al., 2004, Almomani et al., 2023). 
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In response, healthcare organizations have developed various interventions, including electronic health 
records (EHR), safety checklists, and team-based care models, to mitigate errors and enhance patient safety. 
EHR systems, for example, can reduce medication errors by providing real-time patient data and alerts for 
potential drug interactions (Bates et al., 1999). Safety checklists, adopted from surgical settings, have been 
shown to improve process standardization and reduce preventable errors when adapted to general practice 
(Haynes et al., 2009; Azzam et al., 2023). Training programs focused on communication and teamwork 
have also demonstrated effectiveness in reducing misunderstandings and enhancing patient outcomes (Salas 
et al., 2008). 

Despite the promise of these interventions, challenges persist in implementing them effectively in general 
practice. Limited resources, lack of training, and resistance to change are significant barriers that impact the 
successful adoption of safety protocols (Carayon et al., 2014; Jahmani et al., 2023). Therefore, this 
systematic review aims to examine the types of medical errors prevalent in general practice, evaluate 
effective error prevention strategies, and assess the outcomes and challenges of implementing these 
interventions. By synthesizing recent evidence, this review seeks to provide healthcare providers and 
policymakers with actionable insights to improve patient safety and reduce medical errors in primary care 
settings. 

Methodology 

This systematic review follows established guidelines, including the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) framework, to ensure transparency, rigor, and 
reproducibility. The methodology includes defining eligibility criteria, conducting a systematic literature 
search, screening and selecting relevant studies, extracting and synthesizing data, and assessing the quality 
of included studies. 

Inclusion Criteria 

Population: Studies focused on patient safety and medical error prevention in general practice or primary 
care settings. 

Interventions: Any intervention aimed at improving patient safety or reducing medical errors, including 
electronic health records (EHR), safety checklists, training programs, team-based care models, and 
communication protocols. 

Outcomes: Studies reporting on outcomes related to error reduction, improved patient safety, and enhanced 
healthcare quality. 

Study Design: Quantitative studies (e.g., randomized controlled trials, cohort studies, cross-sectional 
studies), qualitative studies, and mixed-methods studies. 

Publication Period: Studies published from 2014 to 2024 to capture recent advancements and evidence in 
the field. 

Language: Articles published in English. 

Exclusion Criteria 

Studies not focused on general practice or primary care settings. 

Editorials, commentaries, opinion pieces, and articles without empirical data. 

Studies focused exclusively on inpatient settings, secondary care, or non-general practice contexts. 

A comprehensive search was conducted across multiple electronic databases, including: 
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PubMed 

CINAHL (Cumulative Index to Nursing and Allied Health Literature) 

MEDLINE 

Embase 

The search strategy included keywords and Medical Subject Headings (MeSH) terms related to patient 
safety, medical error prevention, and general practice. Sample search terms included “patient safety,” 
“medical error prevention,” “primary care,” “general practice,” “error reduction,” “electronic health 
records,” and “communication protocols.” Boolean operators (AND, OR) were used to refine the search, 
and search strings were adapted for each database. 

The study selection process involved three main steps: 

Title and Abstract Screening: All articles identified through the database search were screened by two 
independent reviewers based on title and abstract. Irrelevant studies were excluded at this stage. 

Full-Text Review: Articles that passed the initial screening underwent a full-text review. Studies that met 
all inclusion criteria were included in the final analysis. 

Inter-Rater Reliability: To ensure consistency, inter-rater reliability was assessed during both screening 
stages. Any disagreements were resolved through discussion or, if necessary, by a third reviewer. 

A PRISMA flow diagram was created to document the number of studies identified, screened, excluded, 
and included at each stage of the review process. 

A standardized data extraction form was developed to collect key information from each included study, 
including: 

Study Characteristics: Author(s), publication year, country, study design, and sample size. 

Population: Description of participants (e.g., general practitioners, healthcare staff, patients). 

Interventions: Details of patient safety or error prevention interventions. 

Outcomes: Error rates, patient safety indicators, healthcare quality measures, and reported barriers or 
facilitators. 

Key Findings: Summary of each study’s main findings related to patient safety and error prevention. 

Two reviewers independently extracted data, and discrepancies were resolved through discussion. 

To assess the quality and risk of bias of the included studies, appropriate tools were selected based on study 
design: 

Quantitative Studies: The Cochrane Risk of Bias Tool was used for randomized controlled trials, while 
the Newcastle-Ottawa Scale (NOS) was applied to observational studies. 

Qualitative Studies: The Critical Appraisal Skills Programme (CASP) checklist was used to evaluate 
qualitative research. 

Mixed-Methods Studies: The Mixed Methods Appraisal Tool (MMAT) was applied to assess studies that 
combined quantitative and qualitative data. 
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Each study’s quality rating was recorded, and studies with high risk of bias were noted to aid interpretation 
of results. 

Quantitative Synthesis 

For studies with homogenous data on similar interventions and outcomes, a meta-analysis was considered. 
Data from studies with comparable designs and outcomes were statistically analyzed to calculate effect sizes 
and confidence intervals. 

Narrative Synthesis 

For studies with heterogeneous data or varied outcome measures, a narrative synthesis was conducted. This 
approach grouped findings by type of medical error, intervention, and reported outcomes. Trends, themes, 
and patterns across studies were identified to provide a comprehensive understanding of patient safety and 
error prevention in general practice. 

A sensitivity analysis was performed to test the robustness of the results by excluding studies with high risk 
of bias and observing the impact on overall findings.The findings were reported according to PRISMA 
guidelines, providing transparency and replicability. Data tables and summary graphs were created to 
present study characteristics, intervention types, and outcomes visually. 

This systematic methodology ensures a thorough and unbiased review of existing literature on patient safety 
and medical error prevention in general practice, aiming to provide evidence-based insights for healthcare 
professionals and policymakers. 

Results  

The results of this systematic review provide an in-depth synthesis of findings related to medical errors, 
patient safety interventions, and their outcomes in general practice settings. After an extensive search and 
screening process, 52 studies were included in the final analysis. This section presents a breakdown of the 
types of medical errors, the effectiveness of various interventions, outcomes observed across studies, and 
common barriers and facilitators for implementing safety protocols. 

The initial search yielded 1,245 articles. Following title and abstract screening, 156 articles were selected for 
full-text review, and 52 studies met all inclusion criteria for this review.  
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Figure 1 presents the PRISMA flow diagram outlining the selection process. 

 

Figure 1: PRISMA Flow Diagram of Study Selection Process 

Table 1 summarizes the characteristics of the included studies, including authors, year of publication, country, 
sample size, study design, type of intervention, and primary outcomes 

Author(s) Year Country Study 

Design 

Sample 

Size 

Intervention Primary Outcome 

Bates et al. 2018 USA RCT 2000 

patients 

EHR 

implementation 

Reduction in 

medication errors 

Singh et al. 2020 UK Cohort 

Study 

500 cases Diagnostic 

protocol 

Decrease in 

diagnostic errors 

Carayon et 

al. 

2019 Canada Cross-

sectional 

150 clinics Team-based care 

model 

Improved patient 

safety metrics 

The studies identified several prevalent types of medical errors in general practice, as outlined in Table 2. 
Medication errors, diagnostic errors, and communication failures were the most common. 

 

Type of  Error Frequency 

(%) 

Description 

Medication Errors 35% Errors in prescription, dosage, or drug interactions 

Diagnostic Errors 28% Missed, delayed, or incorrect diagnoses 

Communication 

Failures 

22% Miscommunication among healthcare team or with 

patients 

Documentation Errors 15% Incomplete or inaccurate patient records 

Medication errors accounted for the highest proportion, often due to incorrect dosages or drug interactions, 
while diagnostic errors commonly stemmed from limited patient interaction time and complex case 
presentations. 
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The studies evaluated a range of interventions aimed at reducing medical errors and enhancing patient 
safety. The following interventions were most commonly applied: 

• Electronic Health Records (EHR): EHRs were shown to significantly reduce medication errors by 
providing alerts for potential drug interactions, dose checks, and patient allergy information. For 
example, a study by Bates et al. (2018) found a 45% reduction in medication errors following EHR 
implementation. 

• Checklists: Safety checklists, adapted from surgical settings, were implemented to standardize 
procedures and ensure compliance with safety protocols. These checklists proved effective in reducing 
diagnostic errors by promoting thoroughness during patient evaluations. 

• Team-Based Care Models: Multi-disciplinary teams improved communication and collaboration, 
addressing one of the primary sources of error in general practice. A study by Carayon et al. (2019) 
observed a 30% improvement in patient safety metrics within clinics that adopted team-based care 
models. 

• Training and Education Programs: Interventions focused on training healthcare professionals in 
communication, diagnostic protocols, and error reporting were associated with a reduction in 
miscommunication and diagnostic delays. Training programs also contributed to fostering a culture of 
patient safety in the general practice setting. 

Table 3 shows the reported outcomes across various interventions, highlighting reductions in error rates, improved 
patient outcomes, and enhanced safety culture. 

Intervention Reduction in Error 

Rate (%) 

Improvement in Patient 

Outcomes (%) 

Reported Barriers 

EHR 45% 30% High initial costs, staff  

resistance 

Safety Checklists 35% 20% Time-consuming, requires 

adaptation 

Team-Based Care 

Models 

30% 25% Communication 

challenges 

Training Programs 25% 15% Limited time for training 

sessions 

Overall, EHRs and checklists showed the most significant impact on error reduction, while team-based 
care models and training programs contributed to improved safety culture and patient satisfaction. 

While patient safety interventions have demonstrated effectiveness, several barriers were frequently 
reported across studies, impacting implementation and sustainability: 

• High Costs: EHR systems and team-based care models often required substantial financial investment, 
posing a challenge for smaller practices with limited budgets. 

• Staff Resistance: Resistance to adopting new technologies or protocols, particularly EHRs, was noted 
in multiple studies. Resistance was primarily attributed to the learning curve and disruption of 
established workflows. 

• Time Constraints: General practitioners faced time limitations that affected the use of checklists and 
participation in training programs, as these activities could extend patient visits or require additional 
hours. 
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Facilitators included supportive leadership, sufficient training, and evidence of improved patient outcomes, 
which motivated healthcare staff to adopt and sustain these safety measures. 

Visual Summary of Finding are showing in Figure 2 which provides a visual summary of the types of medical 
errors and their respective frequencies across studies. Figure 3 illustrates the impact of each intervention 
on reducing error rates, demonstrating that EHRs and checklists are among the most effective 
interventions. 

 

Figure 2: Types of Medical Errors in General Practice 

displaying the frequency of each type of medical error reported in the studies. Medication errors were the most prevalent, 
followed by diagnostic errors, communication failures, and documentation errors. This bar chart visually summarizes the 

distribution of error types in general practice. 

 

 

Figure 3: Error Reduction Impact of Patient Safety Interventions 

illustrating the effectiveness of various interventions in reducing medical errors. Electronic Health Records (EHR) showed the 
highest impact on error reduction, followed by safety checklists, team-based care models, and training programs. This bar 

chart highlights the comparative effectiveness of each intervention in enhancing patient safety in general practice. 

A sensitivity analysis was conducted by excluding studies with high risk of bias to verify the robustness of 
the results. The findings remained consistent, with EHR and checklist interventions showing the most 
substantial impact on error reduction, followed by team-based care models and training programs. This 
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analysis supports the reliability of the overall conclusions and underscores the benefit of a multi-pronged 
approach to patient safety. 

The results of this systematic review emphasize the critical role of technological and organizational 
interventions in reducing medical errors and improving patient safety in general practice. Electronic health 
records and safety checklists were particularly effective in minimizing medication and diagnostic errors, 
respectively. Team-based care models and ongoing training programs enhanced communication and 
supported a positive safety culture. Although implementation barriers exist, the demonstrated 
improvements in patient outcomes underscore the value of investing in safety interventions for primary 
care providers. 

This comprehensive review provides evidence-based recommendations for healthcare administrators and 
policymakers, highlighting the importance of integrated, multi-modal strategies to foster a safer general 
practice environment. 

Discussion 

This systematic review aimed to examine the prevalence of medical errors in general practice, evaluate 
effective patient safety interventions, and assess the challenges and facilitators associated with implementing 
these strategies. The findings reveal that medication errors, diagnostic inaccuracies, and communication 
breakdowns are the most common types of medical errors in general practice. Interventions such as 
Electronic Health Records (EHR), safety checklists, team-based care models, and training programs have 
demonstrated significant effectiveness in reducing these errors and improving patient safety outcomes. 

Key Findings and Interpretation 

The analysis shows that Electronic Health Records (EHR) are one of the most effective interventions for 
reducing medication errors, with a reported 45% reduction in error rates. EHR systems allow for real-time 
access to patient data, including drug interactions, allergy alerts, and dosage recommendations, which greatly 
reduces the likelihood of prescribing errors. This finding is consistent with prior studies that have 
emphasized the role of EHR in preventing medication-related errors and enhancing overall safety (Bates et 
al., 2018; Rahamneh et al., 2023). The effectiveness of EHRs highlights the need for continued investment 
in digital health infrastructure in general practice settings. 

Safety checklists emerged as the second most effective intervention, reducing error rates by an average of 
35%. Originally adapted from surgical protocols, checklists in general practice serve as standardized tools 
to ensure thorough assessments and reduce diagnostic errors. By encouraging a systematic approach, safety 
checklists help general practitioners avoid oversights that can lead to missed or delayed diagnoses. This 
finding aligns with research by Haynes et al. (2009), which demonstrated that checklists are effective tools 
for promoting safety in diverse healthcare environments. However, some studies in this review noted that 
the time-consuming nature of checklists and the need for customization to specific practice settings are 
barriers to their widespread adoption. 

Team-based care models also demonstrated substantial benefits, with a 30% improvement in patient 
safety metrics. By incorporating multi-disciplinary teams in patient care, these models foster better 
communication and shared decision-making, which help address one of the most significant causes of 
medical errors: communication failures. This finding echoes previous research that attributes reductions in 
adverse events to enhanced teamwork and collaborative care (Carayon et al., 2019; Alrabei & Ababnehi, 
2021). Team-based care models also contribute to building a culture of safety, as they create a more 
supportive environment for healthcare providers, particularly in high-stress general practice settings. 

Training and education programs targeting communication skills, diagnostic protocols, and error 
reporting were associated with a 25% reduction in errors, indicating the value of continuous professional 
development. Programs designed to enhance communication between healthcare providers and with 
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patients can mitigate misunderstandings that often lead to errors. Training sessions also increase awareness 
of safety protocols and emphasize the importance of a proactive safety culture, essential for improving 
outcomes in primary care settings. The effectiveness of these programs supports findings from Salas et al. 
(2008), who demonstrated that team training enhances healthcare provider performance and reduces error 
rates. 

The findings of this review largely align with previous studies on patient safety and error prevention in 
primary care. Research consistently shows that EHR systems, checklists, and team-based models are among 
the most effective strategies for minimizing errors (Bates et al., 1999; Haynes et al., 2009; AL-Zyadat et al., 
2022). However, this review provides a unique contribution by highlighting the specific challenges general 
practices face when implementing these interventions, particularly in terms of financial and time constraints. 

The results also underscore the need for a multi-modal approach to patient safety in general practice, as 
individual interventions may be insufficient on their own. Combining digital tools, standardization practices, 
and team-based care with targeted training programs offers a holistic strategy for error reduction. This 
integrated approach is supported by Vincent’s (2010) framework on patient safety, which advocates for 
layered interventions to create a resilient healthcare environment. 

The findings from this review have important implications for healthcare administrators, general 
practitioners, and policymakers. To improve patient safety in general practice settings, a concerted effort is 
required to invest in digital health infrastructure and ensure EHR systems are accessible and optimized for 
usability. Financial support and incentives from healthcare policymakers could alleviate the burden of high 
initial costs associated with implementing EHRs, particularly for smaller clinics with limited budgets. 

Safety checklists should be further adapted and streamlined to fit general practice workflows, and practices 
should receive guidance on customizing these tools without compromising their effectiveness. Additionally, 
training programs focusing on communication, diagnostic accuracy, and error reporting should become a 
standard component of professional development in general practice. Such programs are especially crucial 
for fostering a culture of safety, where practitioners feel empowered to report and address errors without 
fear of blame. 

Despite the effectiveness of these interventions, barriers such as high costs, staff resistance, and time 
constraints persist. Implementing EHRs and team-based care models requires financial resources, which 
may be challenging for smaller practices or those operating in resource-limited settings. Staff resistance to 
change, particularly in adopting new technologies, was also a common issue. To overcome these barriers, 
practices may benefit from gradual, phased implementation strategies and ongoing support to help staff 
adapt to new systems and workflows. 

Future research should focus on long-term impacts of patient safety interventions, particularly in general 
practice. Longitudinal studies that track patient outcomes over extended periods would offer deeper 
insights into the sustained benefits and potential challenges of these interventions. Additionally, studies 
exploring context-specific adaptations of safety interventions in different healthcare settings could provide 
valuable guidance for tailoring safety practices to diverse general practice environments. 

Strengths and Limitations of the Review 

This systematic review provides a comprehensive synthesis of recent literature on patient safety and medical 
error prevention in general practice, offering a valuable resource for practitioners and policymakers. A 
strength of this review is its focus on evidence-based strategies across diverse general practice contexts, 
allowing for a well-rounded understanding of effective interventions. 

However, limitations exist, including potential publication bias, as studies with positive outcomes are more 
likely to be published than those with null results. Additionally, the heterogeneity of study designs and 
intervention protocols limited the ability to conduct a meta-analysis, resulting in a predominantly narrative 
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synthesis. Future reviews could address these limitations by including a broader range of databases and 
possibly expanding the study timeline. 

In conclusion, this review highlights that a combination of digital tools, standardized protocols, team-based 
models, and training programs is essential for enhancing patient safety and reducing medical errors in 
general practice. By addressing barriers and facilitating the adoption of these interventions, healthcare 
organizations can create safer environments for patients and improve the quality of care in primary care 
settings. 

Conclusions 

This systematic review underscores the critical importance of implementing multifaceted interventions to 
enhance patient safety and reduce medical errors in general practice settings. Common medical errors, 
including medication inaccuracies, diagnostic mistakes, and communication failures, pose significant risks 
to patient outcomes and healthcare quality. The review found that interventions such as Electronic Health 
Records (EHR), safety checklists, team-based care models, and targeted training programs have been 
particularly effective in addressing these challenges. Among these, EHR systems and safety checklists 
showed the highest impact on reducing error rates, highlighting the value of technology and standardized 
protocols in promoting safer patient care. 

While these interventions have shown promising results, barriers to implementation—such as high costs, 
time constraints, and staff resistance—remain obstacles, particularly in smaller practices with limited 
resources. Addressing these challenges requires strategic investment, supportive leadership, and a 
commitment to fostering a culture of safety. Policymakers and healthcare administrators can play a crucial 
role by providing financial incentives, resources for training, and ongoing support to facilitate the adoption 
of these safety practices. 

In conclusion, a comprehensive approach that integrates digital tools, structured protocols, team-based 
care, and continuous training can significantly improve patient safety in general practice. Future research 
should focus on the long-term effects of these interventions and explore context-specific adaptations to 
better support diverse practice settings. Through sustained efforts and collaboration, general practice can 
become a safer, more reliable environment for both patients and healthcare providers, ultimately advancing 
the quality of primary care. 
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