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Clinical laboratories play a critical role in modern
healthcare, supporting nearly 70% of clinical decision-
making related to diagnosis, monitoring, and prognosis.
However, errors across the pre-analytical, analytical, and
post-analytical phases can significantly compromise patient
safety. Laboratory accreditation has emerged as a key
strategy to enhance quality, reduce errors, and strengthen
healthcare systems. This narrative review critically analyzes
the impact of major international and national laboratory
accreditation programs, including the College of American
Pathologists Laboratory Accreditation Program (CAP
LAP), ISO 15189, Joint Commission International (JCI),
CAP- ISO 15189, as well as national frameworks such as
CBAHI, GAHAR, and NABL.A structured narrative review
was conducted to synthesize available evidence on medical
laboratory accreditation frameworks and their impact

on quality and patient safety. The findings indicate that
accreditation is consistently associated with improvements
in quality management systems, staff competency, process
standardization, and patient safety. Comparative analysis
suggests that laboratory-specific accreditation models,

such as CAP and ISO 15189-based frameworks, primarily
enhance technical and operational performance, whereas
broader healthcare accreditation systems, such as JCI,
facilitate integration with institutional patient safety and
governance structures. National accreditation programs play
a critical role in adapting international standards to local
regulatory and healthcare contexts. In conclusion, laboratory
accreditation represents a fundamental mechanism for
improving healthcare quality and patient safety. Integrating
multiple accreditation frameworks, particularly CAP LAP
with ISO 15189, may provide a comprehensive approach to
sustainable quality improvement, although further research
using standardized performance indicators is required.
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Introduction

Approximately 70% of medical decisions in the diagnosis,
monitoring, and prognosis department are made using clinical
laboratories [1]. For patient safety, timeliness, accuracy, and
dependability are crucial. But mistakes can happen in the
pre-analytical, analytical, and post-analytical stages, which
can result in incorrect diagnoses, postponed therapy, or

worse outcomes [2,3]. Laboratory accreditation has become

a significant technique for increasing quality management
systems, and regulatory compliance in medical laboratories.
Independent organizations carry out accreditation to confirm
adherence to certain competency and quality requirements,
supporting staff competency, continuous improvement, and
quality management systems (QMS) [3,10]. There are several
national and international accreditation programs, including
as the Joint Commission International (JCI) accreditation, ISO
15189, the hybrid CAP-ISO 15189 model, and the College of
American Pathologists Laboratory Accreditation Program (CAP
LAP). Concurrently, national initiatives like GAHAR (Egypt),
CBAHI (Saudi Arabia) and NABL (India), GAHAR (Egypt),
and CBAHI (Saudi Arabia) modify international standards to
fit regional healthcare and regulatory environments. Evidence
about the efficacy of accreditation is still inconsistent despite its
widespread use. Many studies lack comparative analysis across
frameworks and instead concentrate on individual systems

or locations. Final conclusions are limited by variations in
study design, outcome measures, and the use of self-reported
data [2,10]. The aim of this review is to present a thorough
comparative analysis of the main national and international
laboratory accrediting frameworks, Exploring the utilization,
conception and the effect of quality management system

work processes and laboratory quality indicators. In contrast
to previous studies that concentrated on individual systems,
this analysis directly links accrediting components to patient
safety results through a conceptual framework and includes

a structured comparison of CAP LAP, ISO 15189, JCI, the
CAP-ISO 15189 model and national frameworks (GAHAR,
CBAHI& NABL)

Gap Analysis in Laboratory Accreditation Literature

There are still large gaps in research, practice, and regional
application despite the extensive use of laboratory accreditation
procedures. These inadequacies make it more difficult to

assess accreditation systems’ efficacy completely and prevent
accreditation requirements from being translated into long-term
gains in laboratory performance and patient safety.

Research Gap

The absence of standardized key performance indicators (KPIs)
to impartially evaluate the effect of accreditation on laboratory
performance and patient outcomes is a significant drawback
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of the existing literature. Most research uses self-reported
data and cross-sectional designs, which limit causal inference
and weaken methodological robustness [2,10]. Furthermore,
there are very few longitudinal studies assessing the long-term
sustainability of accreditation outcomes, especially in quickly
changing healthcare systems. The necessity for internationally
standardized evaluation frameworks connected to patient
safety indicators is highlighted by the fact that variations in
study designs and measurement instruments further diminish
comparability across accreditation models.

Practice Gap

At the operational level, accreditation implementation
frequently prioritizes regulatory compliance and documentation
over quantifiable clinical outcomes. Excessive administrative
work may lower staff engagement and divert attention from
patient-centered changes, even if documentation is crucial for
quality assurance [11,13]. Furthermore, as performance gains
are occasionally motivated by inspection preparedness rather
than incorporated continuous quality improvement systems,
the longevity of quality improvements following certification
cycles is still an issue [20].

Regional Gaps

Regional disparities continue to be a major problem, especially
in the Middle East and low- and middle-income nations. Even
though national accreditation frameworks like CBAHI and
GAHAR have improved regulatory standards, there is still a
dearth of published data assessing their long-term effects on
patient outcomes [26, 27]. Variability in implementation and
results between areas is further influenced by differences in
financial resources, personnel expertise, and infrastructure [28].

Synthesis of Gap Analysis

Overall, the discrepancies found show that accrediting
frameworks and outcome-based healthcare quality assessment
are consistently out of synch. Although certification programs
successfully standardize laboratory procedures, there is still
limited evidence demonstrating long term improvements in
the measurable patient outcome. Standardized KPIs must be
developed, longitudinal study designs must be used more
frequently, and clinical outcome indicators and accreditation
criteria must be more closely aligned to close these gaps.
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Table 1: Summary of Identified Gaps in Laboratory Accreditation Evidence.

Description

Implications for Knowledge & Practice

Gap Category

Research Gaps

Practice Gaps

Lack of established Key Performance Indicators (KPIs) to
evaluate how certification affects patient outcomes and laboratory
performance.

Cross-sectional approaches and self-reported data predominate;
longitudinal research evaluating the sustainability of gains is
scarce.

Differences across accreditation models in terms of measurement
methods, study designs, and outcome definitions.

Prioritizing regulatory compliance and documentation over
quantifiable clinical results or a continuous quality improvement
culture.

Poor quality improvement sustainability after accreditation;
changes are frequently motivated more by preparedness for

Meta-analysis is hampered by limitations on objective
evaluation and cross-study comparability.

Limits the ability to draw conclusions about causality; it
is uncertain whether the advantages of accreditation are
temporary or long-lasting.

Decreases comparability and emphasizes the necessity of
evaluating frameworks that are universally standardized.

Increases administrative work, which could demotivate
employees and divert attention from patient-centered
treatment.

Following accreditation cycles, performance may
deteriorate; there is a disconnect between outcome-based

inspections than by integrated quality systems.

and compliance-based quality management.

Despite the existence of national frameworks (such as CBAHI,

GAHAR, and NABL), there is little published data on the long-
term effects of accreditation in low- and middle-income nations in

the Middle East.
Regional Gaps ¢ vhddie bas

International standards are not consistently implemented or
adapted due to differences in infrastructure, worker competency,

and financial resources.

Conceptual Framework of Laboratory Accreditation and
Patient Safety

In order to clarify the ways in which laboratory accreditation
enhances patient safety and healthcare quality, this review
article offers a conceptual framework. The framework
provides a methodical depiction of how accreditation results
in quantifiable gains in laboratory performance and clinical
outcomes by integrating structural, process, and outcome
characteristics. At the structural input level, accreditation
frameworks such as CAP LAP, ISO 15189, JCI, and national
systems (e.g., CBAHI, GAHAR, NABL) create uniform
standards for technical proficiency, laboratory governance,
and quality management systems (QMS). These components
serve as the cornerstone for guaranteeing adherence to
global norms and industry best practices. At the process
level, by implementing standard operating procedures
(SOPs), internal audits, proficiency testing (PT/EQA),

and ongoing staff competency assessments, laboratories
operationalize accreditation standards. Throughout the pre-
analytical, analytical, and post-analytical stages of testing,
these procedures seek to improve uniformity and lessen
variability. At the output level, accreditation is associated with

eJIFCC2026Vol37No5pp960-971

In many areas, policymaking and successful
implementation are hampered by a lack of context-specific
evidence.

Impacts the uniformity of accrediting results and raises the
possibility of uneven quality gains in different areas.

improvement in quality processes, laboratory performance
and compliance with standardized procedures are linked to
accreditation. These enhancements show improved laboratory
service dependability and operational efficiency. At the
outcome level, these changes are intended safer clinical
decision making and improved quality of care, however,
direct evidence linking the accreditation to measurable patient
outcomes remain limited in the current literature. Furthermore,
accreditation encourages a culture of accountability and
ongoing quality improvement in healthcare institutions. This
framework extended beyond descriptive models by using
intermediary process and performance indicators to directly
connect accrediting frameworks to clinical results. It fills

a significant gap in the existing literature by highlighting

the significance of matching accrediting requirements with
quantifiable patient-centered outcomes.
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Figure 1: Conceptual framework illustrating the relationship between laboratory accreditation structures, quality processes,

operational outputs, and patient safety outcomes.

4

Input

(Accreditation
body)

International accrediations (CAP /ISO 15189/CAP ISO 15189/ JCI & and\
National accrediations (GAHAR, CBAHL,NABL)

*External peer review
» Compliance requirements
* Continuous improvement mandate

Process

Standardization of policies, procedures, and SOPs I
Risk management and nonconformance handling
Internal audits and corrective and preventive actions (CAPA)
Quality indicators monitoring and performance evaluation
Strengthened safety culture and accountability frameworks Y,

Out put
(Laboratory
Processes)

eEnhanced control of pre-analytical, analytical, and post-analytical
phases
eImproved turnaround time management

* Increased documentation accuracy and traceabilitySystematic
equipment maintenance and validation and Improved

Outcome
(Patinet

Reduction in diagnostic, analytical, and reporting errors

Improved reliability and consistency of laboratory results
Enhanced clinical decision-making and patient safety

Safety)

Accreditation Processes Frameworks

Laboratory accreditation are organized procedures intended

to guarantee patient safety, technical proficiency, and quality
control in diagnostic services. Although accrediting systems
have similar goals, they differ in terms of structure, regulatory
philosophy, and evaluation scope. A comparative synthesis of
the main national and international accrediting process types is
presented in this section.

CAP Laboratory Accreditation Program (LAP)

The highly specialized, peer-based College of American
Pathologists (CAP) Laboratory Accreditation Program
emphasizes technical proficiency, analytical quality, and
ongoing laboratory improvement. The foundation of the
accreditation cycle is continuous compliance monitoring,
discipline-specific assessment instruments, and external

peer review. The use of comprehensive, department-specific
checklists that cover all stages of laboratory testing, including
pre-analytical, analytical, and post-analytical procedures,

is a distinguishing characteristic of CAP. Technical rigor

and benchmarking validity are improved because on-site
inspections are carried out by working laboratory personnel.
To ensure ongoing compliance as opposed to one-time
certification, the program uses a continuous improvement cycle

eJIFCC2026Vol37No5pp960-971

that includes application review, tailored checklist assignment,
peer inspection, deficiency remedy, and periodic evaluation.

Joint Commission International (JCI)

JCTI accreditation follows a hospital-centered model in which
laboratory services are evaluated as part of an integrated
healthcare system. Instead of focusing on intricate analytical
laboratory methods, the strategy prioritizes corporate
governance, leadership, and patient safety culture. The tracer
technique, which assesses patient care paths across departments
and connects laboratory results to clinical decision-making
processes, is a crucial methodological component. This
method enables evaluation of system-level safety performance,
communication efficacy, and workflow integration. In general,
JCI prioritizes patient safety alignment and institutional quality
over laboratory-specific technical depth.

ISO 15189 Accreditation Framework

An internationally accepted standard that outlines standards for
competence and quality in medical laboratories is ISO 15189.
It is based on a risk-oriented quality management system
(QMS) approach, in contrast to checklist-driven methods.

The framework highlights: Standardization of laboratory
procedures, Personnel competency, both external quality
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evaluation and internal quality control, risk management

and ongoing improvement. While preserving worldwide
uniformity in laboratory quality standards, ISO 15189 offers
implementation flexibility that permits adaption across various
healthcare systems.

CAP ISO 15189 Hybrid Accreditation Model

This model is an integrated strategy that blends the College
of American Pathologists’ (CAP) peer-review inspection
methodology with the structured quality management system
(QMS) standards of ISO 15189. The goal of this model is

to close the gap between technical laboratory evaluation

and system-based standardization. It integrates CAP’s
comprehensive discipline-specific checklists and on-site
peer review processes, in contrast to standard ISO 15189
accreditation, which is mostly systems-oriented.

National Accreditation Systems (CBAHI, GAHAR, NABL)
To ensure regulatory alignment and implementation feasibility,
national accreditation frameworks are created to localize
international standards inside particular healthcare systems.
Patient safety, clinical governance, and quality system
standardization are the main areas of concentration for the
Central Board for Accreditation of Healthcare Institutions
(CBAHI) in Saudi Arabia. To improve national healthcare
quality and system accountability, Egypt’s General Authority
for Healthcare Accreditation and Regulation (GAHAR) offer

a legally regulated accreditation framework. With a focus on
technical proficiency and metrological traceability, the National
Accreditation Board for Testing and Calibration Laboratories
(NABL) in India enforces ISO 15189-based standards.
Together, these frameworks show how national healthcare
objectives and resource circumstances have been adapted to
global standards.

Comparative Synthesis of Accreditation Process Models
All accreditation models share fundamental concepts, such

as external evaluation, process standardization, and ongoing
quality improvement, despite variations in structure and
application. But their emphasis is very different. Technical
correctness, analytical dependability, and internal quality
processes are the main focus of laboratory-specific models
like CAP and ISO 15189. On the other hand, institutional
models like JCI incorporate laboratory services into larger
frameworks for patient safety and healthcare governance.
National certification systems provide contextual relevance
and regulatory compliance by bridging local healthcare rules
with international standards. CAP-ISO 15189 integration,
combine the methodological rigor of peer-based inspection
with the structural flexibility of ISO standards, offering a more
comprehensive pathway for laboratory quality assurance.
Overall, accreditation frameworks should be understood

as complementary rather than competing systems, each
contributing differently to laboratory quality improvement and
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patient safety enhancement.

Methods

Study Design

The purpose of this narrative review article is intended to
compile and evaluate the data that is currently available about
medical laboratory accreditation frameworks and their effects
on patient safety and quality management systems. This
approach, in contrast to systematic reviews, enables a thorough
and interpretive assessment of a variety of sources, such as
institutional reports, guidelines, and empirical investigations.

Search Strategy and Data Sources

For the years 1992-2025, a thorough search of the literature
was done in PubMed, ScienceDirect, BMC Health Services
Research, Scopus, and Google Scholar. WHO guidelines and
the official websites of accrediting organizations (CAP, JCI,
NABL, CBAHI, and GAHAR) were also carefully searched.

Study Selection

A structured literature search was conducted across major
search databases, including Scopus, PubMed, ScienceDirect,
and Google Scholar, covering publications from 1992 to 2023.
Additional sources included official guidelines and documents
from accreditation bodies such as CAP, ISO15189, JCI, CAP-
ISO 15189, CBAHI, GAHAR, and NABL During the initial
literature search, 67 papers were found and downloaded.
Relevance to medical laboratory accreditation was evaluated by
screening titles and abstracts. finally, 35 sources were included
after applying relevance, quality and scope of the review
criteria. The priority was given to the major accreditation
standards, official guidelines, highly cited empirical studies and
publications directly addressing the laboratory accreditation
programs and patient safety outcomes.28 peer-reviewed
original articles or systematic reviews, and 7 official guidelines/
reports (CAP, JCI, WHO, CBAHI, GAHAR, NABL) [1-35].

Selection consideration

Inclusion Criteria: consisted of: Peer-reviewed articles, reports,
and official publications, studies describing accreditation
processes, methodologies, or outcomes, studies evaluating the
impact of accreditation on laboratory quality, patient safety,

or operational efficiency, publications written in English.
Exclusion Criteria: The exclusion criteria included: Studies
focused exclusively on analytical techniques without relevance
to accreditation systems, articles that did not meaningfully
address accreditation frameworks or their impact a non-English
publication.

Data Extraction and Synthesis

A descriptive summary of pertinent data from the chosen
research was evaluated. Key themes, including as operational
performance, patient safety, and quality management systems,
were found and categorized into primary domains. The results
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from several certification modes were integrated using a
thematic narrative synthesis approach.

Methodological Considerations

This study is categorized as a narrative review and does not
follow a formal systematic review protocol, and no risk-of-bias
assessment was performed.

Data Presentation Approach

To make it easier to compare and evaluate the results across
accreditation methods, the synthesis findings were arranged
into thematic categories. To emphasize variations in scope,
technique, and influence on laboratory and healthcare quality
systems, a comparative study of accrediting systems was
conducted.

Summary of Methodological Approach

This narrative study offers a thorough comparative examination
of the main laboratory and healthcare certification schemes

by combining data from reputable accreditation sources and
peer-reviewed literature. Despite the non-systematic nature of
the review technique, the structured approach used guarantees
transparency and thematic consistency in synthesis.

Review Protocol

Because this review was not systematic, it did not adhere

to a registered protocol (such as PROSPERO) however, the
search and selection process was documented transparently as
described above.

Results

The summary of results from 35 included research shows that
laboratory accreditation has a consistent but varied effect on
operational performance, quality systems, and patient safety-
related procedures. Based on recurrent domains found in the
literature, the results are presented topically.

Impact on Quality Management Systems (QMS) and
Operational Efficiency

Improvements in quality management system implementation
and laboratory operational procedures are linked to laboratory
accreditation in all of the included studies. These include
strengthened internal audit systems in authorized laboratories,
better adherence to standard operating procedures (SOPs), and
improved documentation standards [2,10].

Laboratory-Specific Programs

Improvements in adherence to discipline-specific requirements
are reported in studies assessing the CAP Laboratory
Accreditation Program (CAP LAP), which are bolstered

by standardized checklists and organized peer-review
inspection tools [12,13]. In a similar vein, research on ISO
15189-accredited laboratories - including those in the NABL
framework - reports improvements in process standardization,

eJIFCC2026Vol37No5pp960-971

risk management system deployment, and organized methods
for ongoing quality improvement [28]. Improvements in staff
training initiatives, process standardization, and equipment
maintenance systems are among the reported operational
advancements [2].

Institution-Integrated Programs

Findings from studies on Joint Commission International
(JCI) show that the employment of tracer techniques for cross-
departmental process evaluation and standardized workflows
is linked to laboratory services incorporated into hospital-wide
accrediting systems [10,25].

National Frameworks

Studies analyzing the CBAHI program in Saudi Arabia

report improved institutional application of safety-related
regulations and more uniformity of laboratory operations [26].
In studies addressing the GAHAR framework (Egypt), Results
show increased use of standardized laboratory methods and
progressive harmonization with national healthcare governance
systems [27].

Impact on Patient Safety Related processes and Quality of
Care

Most included studies investigated surrogate measures

of patient safety rather than direct clinical outcomes.
Reported gains generally addressed laboratory performance
parameters such as error reduction, turnaround time, process
standardization, and quality assessment performance.

Laboratory performance outcomes

Studies report decreases in pre-analytical and post-analytical
mistakes, especially in specimen handling, identification, and
reporting procedures, in labs accredited under CAP and ISO
15189 frameworks [2,3]. Laboratories accredited under CAP
and NABL systems have also reported improved performance
in external quality assessment (EQA/PT schemes), which
reflects improved technical performance and analytical
consistency [12,28].

Healthcare service-related outcomes

Studies involving JCI-accredited institutions and national
accreditation systems such as CBAHI report better
collaboration between clinical and laboratory services,
especially in the areas of ordering tests, communicating
results, and reporting procedures [10,26]. Improved turnaround
time consistency and more consistent reporting procedures
across healthcare settings are also linked to standardization of
laboratory workflows [18,22].

Professional Attitudes Toward Accreditation

Studies evaluating staff perceptions report opinions on
laboratory accrediting schemes are typically favorable.
Improved organizational structure, more precise process
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description, and more professional recognition are all linked to
accreditation [11,26].Studies do, however, also note difficulties
with increased documentation requirements, administrative
burden, and accreditation inspection preparation [11,22].
According to research done in Saudi Arabia, laboratory

staff members express worries about workload intensity and
maintaining compliance between inspection cycles, but they
also indicate good opinions of safety improvements linked to
CBAHI accreditation [20].

Comparative Analysis Derived from the Literature
The literature shows that the features and stated results
of various accrediting methods vary depending on their
implementation focus and breadth.

Laboratory-Specific Programs (CAP, ISO 15189, NABL):
These models place a strong emphasis on technical proficiency,
analytical quality, and process standardization at the laboratory
level. Strong alignment with internal quality control systems
and improvements in technical performance are regularly
reported in studies [23, 24, 28].

Institutional Accreditation Programs (JCI, CBAHI, GAHAR):

Table 1: Comparison of Key Laboratory Accreditation Models.

The integration of laboratory services into larger hospital-wide
patient safety and governance systems is the main goal of these
frameworks. Results show cross-departmental coordination
and organized alignment with organizational quality systems
[25-27].

Hybrid Models (CAP ISO 15189): CAP accreditation embraces
ISO 15189 quality management concepts while keeping

a checklist-based inspection approach. Results show that
comprehensive technical assessment systems and structured
QMS criteria are aligned simultaneously [23].

Synthesis of Reported Findings

Improvements in quality management systems, laboratory
procedures, and adherence to established standards are
consistently linked to laboratory certification in all of the
included research. However, variations in study design,
healthcare settings, and performance metrics between studies
are responsible for the observed diversity in reported outcomes.
This reflects the variation in evaluation techniques seen in the
literature and restricts direct comparability between accrediting
regimes.

Feature

ISO 15189

CAP Accreditation

CAPISO 15189

JCI Accreditation

NABL (India)

CBAHI (Saudi
Arabia)

GAHAR (Egypt)

Primary Philosophy

Scope of
Accreditation

Standard Format

Inspection Process

Validity of
certificate

Standards basis

Process competence &
continual improvement

Laboratories

High-level principles
& requirements,
laboratory

Assessors trained in
ISO 15189 standards

3 years

ISO 15189 Standards

Compliance & peer
benchmarking

Laboratories

Detailed, prescriptive
checklists

Peer-based inspection
by laboratory
professionals (working
employees)

2 years

CAP Checklist with
detailed standards for
each department

Convergence of ISO
process focus with CAP's
peer-review administration

Laboratories

ISO 15189 standard,
interpreted and assessed
within CAP's framework

CAP-trained peer assessors
conducting an ISO
15189-based assessment

3 years

CAP & ISO 15189
Standards

Integrated hospital-
wide patient safety, and
laboratories

Hospitals and
laboratories

Comprehensive
hospital standards &
laboratories

Multidisciplinary
survey teams

3 years

JCI standards for
laboratories

eJIFCC2026Vol37No5pp960-971

National
implementation of ISO
15189

Medical laboratories,
testing laboratories and
calibration laboratories

ISO 15189 standard

Assessments by
NABL-trained
assessors

4 years

Based on ISO 15189
Standards

Mandatory national
healthcare quality
improvement

Hospitals and
laboratories

Integrated National
Standards

Surveys by CBAHI-
trained surveyors

3 years

CBAHI standards
(national standards)

Mandatory

national healthcare
regulation & quality
improvement

Hospitals and
laboratories

Integrated national
standards

Surveys by GAHAR-
trained assessors

3 years

GAHAR standards
(national standards)
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Table 2: Strengths and Limitations of Accreditation Models.

Accreditation Model

Strengths

Resource
Demand

Healthcare
Integration

Technical
Depth

CAP LAP (College of
American Pathologists
Laboratory Accreditation
Program)

CAP-ISO 15189 (CAP
assessment model
aligned with ISO 15189
requirements)

ISO 15189 (International
Organization for
Standardization)

JCI (Joint Commission
International)

CBAHI (Central Board
for Accreditation of
Healthcare Institutions,
Saudi Arabia)

GAHAR (General
Authority for Healthcare
Accreditation and
Regulation, Egypt)

NABL (National
Accreditation Board for
Testing and Calibration
Laboratories, India)

Laboratory-specific,
highly specialized

Integrated laboratory
accreditation using the
ISO 15189 QMS
framework and CAP
inspection methodology

Global laboratory quality
standard applicable
across healthcare systems

Hospital-wide healthcare
accreditation system
(includes laboratory
standards)

National healthcare
system (Saudi Arabia)

National healthcare
accreditation framework

(Egypt)

Laboratory and
calibration focused (ISO
15189-based)

Extensive discipline-specific checklists;

a strong peer-review inspection system;
ongoing modifications based on evidence;
and a strong emphasis on improving
analytical quality

Integrates ISO 15189's QMS and process
approach with CAP's technical rigor and
peer review; enables dual compliance and
international recognition; and promotes a
sustainable quality culture.

International recognition, adaptability to
different laboratory settings, flexibility
in implementation, and a strong focus on
QMS and risk management

Tracer approach improves process
mapping; strong integration with

institutional patient safety and governance;

and promotion of an organization-wide
quality culture

Strong adherence to national healthcare
principles; improves regulatory
compliance and uniformity; required for
numerous facilities

Legally mandated national standards and
a structured framework for healthcare
reform and system-wide quality
improvement

Strong focus on technical proficiency and
metrological traceability; ISO-aligned
organization; supports national quality
infrastructure

Comparative Advantages and Limitations of Accreditation

Models

Laboratory accreditation systems differ substantially in their
conceptual scope, regulatory objectives, and implementation
methodologies. While some frameworks place a higher priority
on analytical validity and technical laboratory quality, others
place more emphasis on organizational governance, patient
safety integration, or national healthcare alignment. These
discrepancies, which range from highly specialized laboratory
focused models to broader healthcare system wide approaches,
reflect disparities in accreditation philosophies. In order to
critically evaluate each model’s relative strengths, limitations,
and applicability in enhancing laboratory quality and patient
safety outcomes, a systematic comparative evaluation is
necessary. The following table summarizes the advantages and
disadvantages of accreditation models.

Opverall, the comparison analysis shows that no accreditation
methodology is consistently better in every aspect of
performance. The JCI model shows the best interaction with
hospital-wide patient safety systems, while the CAP LAP
framework shows the highest degree of technical rigor and

analytical specificity. While national accreditation systems like
CBAHI and GAHAR stress contextual congruence with local
healthcare priorities, ISO 15189 offers a globally standardized
and adaptable framework for quality management and the
(CAP-ISO 15189) accreditation pathway. This dual-alignment

eJIFCC2026Vol37No5pp960-971

Exorbitant expense, extensive planning,
reliance on knowledgeable inspectors,
and administrative load

Very High Moderate High

Dual standard alignment makes
implementation difficult; documentation
must be harmonized, assessors must

be cross-trained, and administrative
overhead may increase.

Very High High Very High

Requires interpretation throughout
implementation; compliance depth
varies; discipline-specific granularity
may be lacking.

High Moderate Moderate

In comparison to specialized lab
certification models, there is less
technical depth unique to laboratories;
a wider reach could lessen attention to
technical details.

Moderate Very High High

Institutional differences in
implementation maturity; proof of
results is still developing

Moderate High Moderate

Early implementation, scant evidence
of long-term results, and sector-specific
resource variability

Moderate High Moderate

Limited resources, inconsistent adoption
among labs, and a significant amount of
paperwork for smaller labs

High Moderate Moderate-High

approach promotes international recognition and thorough
quality assurance while improving laboratory standards.
However, because two different certification principles must be
harmonized, it also adds to the complexity of implementation.

Discussion

This analysis offers a methodical synthesis of the available data
on laboratory accrediting systems, emphasizing their influence
on patient safety related procedures, operational performance,
and quality management. The results show that accreditation is
a multifaceted framework whose effects vary according on the
model, scope, and healthcare setting rather than a consistent
intervention.

Interpretation of Impact on Quality Management Systems
The review’s findings verify that advances in operational
standardization and quality management systems (QMS)

are regularly linked to laboratory certification. Internal

audit system implementation, standard operating procedure
adherence, and structured documentation were commonly
reported across several certification types. Because of their
unique requirements and discipline-specific focus, laboratory-
specific certification systems like CAP LAP and ISO 15189
seem to offer more technical uniformity and process control.
On the other hand, by integrating quality systems into larger
organizational structures, institution-based accrediting schemes
like JCI and CBAHI take these advancements outside of the
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lab. These results imply that while all certification models
increase QMSs, the extent and depth of the impact vary
according on whether the accreditation is institution-wide or
laboratory-focused.

Interpretation of Patient Safety and Quality Outcomes
Based on the review findings, it appears that the relationship
between accreditation and patient safety is mainly indirect

and process based. Surrogate indicators of patient safety,

such as reduced pre-analytical and post-Analytical errors,
faster turnaround times, better compliance with standard
operating procedures and better performance in external
quality assessment programs, were used by most included
studies. Safe clinical practice is often influenced by these
measures, which reflect improvements in laboratory quality and
operational performance. There are comparatively few studies
that specifically examined patient-centered clinical outcomes,
including delays in critical value reporting for physicians,
diagnostic error rates, transfusion-related errors, and other
quantifiable but not necessarily measurable errors in patient
safety indicators. Laboratory process and quality indicators
are the primary sources of evidence, with little direct clinical
benefit. Consequently, the current literature suggests that
accreditation is advantageous for patient safety by improving
laboratory quality processes and minimizing diagnostic error.

Professional and Organizational Implications

The results pertaining to professional attitudes show that
accreditation is typically seen favorably, especially with

regard to role clarity, organizational structure, and professional
credibility. Simultaneously, the adoption of certification may
present operational issues due to the increased administrative
workload and documentation requirements documented in
multiple studies. The balance between resource burden and
quality improvement is reflected in this dual perspective,
especially in environments with constrained infrastructure or
personnel capability. Maintaining accreditation benefits seems to
depend on internal organizational commitment and a continuous
quality culture in addition to standard compliance.

Comparative Interpretation of Accreditation Models

The comparative analysis highlights fundamental differences
between accreditation models in terms of technical depth,
system integration, and implementation approach. In terms of
technical quality, analytical accuracy, and internal laboratory
procedures, laboratory-focused models (CAP, ISO 15189,
NABL) exhibit excellent performance. Interdisciplinary
collaboration, patient safety mechanisms, and integration with
hospital-wide governance are highlighted by institutional
models (JCI, CBAHI, GAHAR) and Hybrid models (CAP-ISO
15189). These results suggest that certification models should be
seen as complementing frameworks that address various aspects
of healthcare quality rather than as directly I terchangeable.

eJIFCC2026Vol37No5pp960-971

Global Standardization versus Local Adaptation

The harmony between local contextualization and worldwide
standardization is a major subject that emerged from this review.
Although they offer a widely accepted framework for laboratory
quality, international standards like ISO 15189 necessitate
interpretation during implementation. National accreditation
programs like CBAHI and GAHAR, on the other hand, modify
these guidelines to take into account regional healthcare
priorities, legal requirements, and resource limitations. The
tendency of combining global standards with context-specific
implementation strategies is exemplified by hybrid approaches,
such CAP-ISO 15189. This illustrates the continuous transition
in certification procedures toward adaptable, context-aware
quality systems.

Implications for Practice and Future Research

The review’s findings imply that laboratory certification
enhances organizational performance, operational consistency,
and quality systems. However, it is difficult to directly compare
accrediting models due to differences in study design, outcome
measures, and reporting methods. Future studies ought to
concentrate on: Creating uniform performance metrics, setting
up impartial patient safety measures, performing long-term
research to evaluate the sustainability of accreditation results,
Assessing the financial viability of various accrediting models.
Financial and resource requirements should also be considered
when adopting an accreditation approach. As illustrated in
Table 2, accreditation systems differ greatly in implementation
difficulty, staff requirements, training demands, documentation
burden, and the inspection expenses. CAP and CAP-ISO
15189 pathways generally require greater organizational
investment because of their extensive technical requirements
and ongoing compliance activities, whereas ISO 15189 and
national accreditation frameworks may offer more flexible
implementation approaches depending on local regulatory

and healthcare contexts. These resource considerations may
influence both accreditation selection and sustainability,
particularly in resource-constrained situations.

Limitations of the Review

This review has several limitations. First, it included only
literature published in English. Second, the variability in study
designs, outcome measures, and reporting methods limits the
ability to draw definitive conclusions. Third, reliance on self-
reported data in some studies introduces potential bias. Future
research should focus on standardized performance indicators,
objective patient safety metrics, and longitudinal studies to
better quantify the impact of accreditation on laboratory and
healthcare performance.

Conclusion

Across a range of healthcare settings, advancements in quality
management systems, operational procedures, and laboratory
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performance are regularly linked to laboratory accreditation.
The review’s conclusions show that certification strengthens
quality processes, improves organizational structure in
laboratories, and increases uniformity. However, depending
on the model used, the extent of implementation, and the
healthcare setting, accreditation has different effects on
laboratory performance indicators and laboratory processes.
While institutional and national accreditation systems like
JCI, CBAHI, and GAHAR enable integration with more
comprehensive patient safety and healthcare governance
structures, laboratory-focused accreditation frameworks like
CAP and ISO 15189 mainly support technical quality and
process control. There isn’t a single accrediting model that
consistently outperforms others in every aspect of performance.
Rather, congruence with institutional goals, legal criteria, and
available resources determines how effective certification

is. Combining organized quality management with in-depth
technical evaluation can be accomplished through hybrid
techniques, especially those that combine ISO 15189 with
CAP-based assessment methodologies. To enable more
reliable comparison of certification outcomes, future research
should concentrate on creating objective patient safety criteria
and standardized performance indicators. To assess the
durability and long-term effects of accreditation on laboratory
performance and healthcare quality, longitudinal studies are
also required. While accreditation is frequently related with
improvements in laboratory quality indicators, actual evidence
indicating improvements in patient centered clinical outcomes
remains limited. All things considered, laboratory certification
continues to be a crucial part of quality assurance frameworks,
encouraging uniformity in laboratory practice across various
healthcare systems and supporting ongoing progress.
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The following abbreviations are used in this manuscript:
CAP

College of American Pathologists

LAP

Laboratory Accreditation Program

ISO

International Organization for Standardization

ICI

Joint Commission International

CBAHI

Central Board for Accreditation of Healthcare Institutions
NABL

National Accreditation Board for Testing and Calibration
Laboratories

GAHAR

General Authority for Healthcare Accreditation and Regulation
QMS

Quality Management System

SOpP

Standard Operating Procedure

PT/EQA

Proficiency Testing/External Quality Assurance

TAT

Turnaround Time

ISQua

The International Society for Quality in Health Care
WHO

World Health Organization

LMICs

low- and middle-income countries
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