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ABSTRACT

This study investigates the impact of College of American Pathologists (CAP)
accreditation on post-analytical errors in a clinical laboratory, with a focus on errors in
data entry, delayed reporting, critical value communication, and report formatting. Post-
analytical errors, which occur after the completion of sample analysis, can significantly
affect patient outcomes and clinical decision-making. Using a comparative pre- and post-
accreditation approach, data were collected and analyzed over two 12-month periods—
one year before (June 2021 - May 2022) and one year after (June 2022 - May 2023) CAP
accreditation. Results show a substantial reduction in total post-analytical errors
following accreditation, with a decrease from 945 to 643 errors, representing a 31.9%
improvement. Specifically, errors in delayed reporting decreased by 34.8%, data entry
inaccuracies by 27.3%, misfiled reports by 30.4%, and incorrect critical value
communication by 30.6%. These findings align with existing literature, confirming that
CAP accreditation contributes to enhanced laboratory performance through standardized
quality management practices. The study underscores the clinical importance of CAP
accreditation, linking it to improved accuracy and timeliness in laboratory reporting,
which are essential for optimal patient care. Our findings support CAP accreditation as
an effective intervention for reducing post-analytical errors, and further recommend that
laboratories consider additional quality improvement initiatives focused on sustaining
error reductions over time.

Keywords: CAP Accreditation, medical laboratory, patient care, diagnostics, post-
analytical errors, quality, College of American Pathologists, error reduction.
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INTRODUCTION

Medical laboratories are a crucial pillar of the
healthcare system, providing essential data that
inform clinical decisions, diagnoses, and
treatments.  Laboratory  results  influence
approximately 60% to 70% of clinical decisions,
making these facilities indispensable to patient care
and outcomes. [1] From monitoring chronic
diseases to diagnosing infections and guiding
therapeutic interventions, laboratories support
clinical teams with accurate data that underpin
health system effectiveness. [2] Central to
laboratory operations is the generation of precise
guantitative, qualitative, or semi-quantitative data
from patient samples, which demands rigorous
standards and quality controls to ensure patient
safety. [3]

Overview of Laboratory Phases and Post-
Analytical Errors

The laboratory testing process includes three key
phases: pre-analytical, analytical, and post-
analytical. Each phase involves specific
procedures, with unique challenges and risks for
potential errors. [4] Historically, most attention has
been given to reducing analytical errors due to their
immediate impact on test accuracy. However,
research has consistently shown that errors in the
pre-analytical and post-analytical phases are
significantly more frequent than those in the
analytical phase. [5] [6] The post-analytical phase
is critical to the clinical utility of laboratory results,
encompassing the interpretation, reporting, and
communication of findings. Errors in this phase,
termed "post-analytical errors," can occur due to
transcription errors, delayed result transmission, or
inaccurate  result interpretation, potentially
resulting in misdiagnosis, delayed treatments, or
inappropriate patient management. [7] Such errors
may lead to compromised patient safety and incur
additional costs associated with redundant testing
or extended hospital stays. [8]

Types and Causes of Post-Analytical Errors
Errors in the post-analytical phase may result from
human and system factors alike. Common causes
include incorrect transcription of results, delayed
report generation, and failure to communicate
critical values to the clinical team. [9] Other
factors, such as inadequate verification systems
and lack of automated reporting tools, increase the
risk of these errors occurring, which are often
challenging to detect and correct retrospectively.
[10] Addressing these errors is crucial, as even
minor discrepancies in reporting can lead to
significant clinical consequences and undermine
the reliability of laboratory data. [11]

CAP Accreditation and Quality Assurance in
Medical Laboratories

The College of American Pathologists (CAP)
Clinical Laboratory Accreditation Program is
globally recognized for enhancing laboratory
quality and patient safety. CAP accreditation
requires laboratories to adhere to stringent
standards across all phases of testing, with
particular emphasis on accurate result reporting
and communication in the post-analytical phase.
[12] This accreditation program promotes best
practices, improves staff competence, and reduces
the incidence of post-analytical errors by enforcing
standardized protocols, structured training, and
robust data verification processes. [13]
Laboratories that achieve CAP accreditation
demonstrate significant improvements in error
rates, notably in the accuracy and timeliness of
result reporting, enhanced data integrity, and
increased clinician satisfaction due to more reliable
result communications. [14] These improvements,
driven by CAP’s rigorous criteria, emphasize the
role of accreditation in fostering a culture of
continuous quality improvement, particularly in
error-prone areas such as the post-analytical phase.
[15]
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Figure 1. Medical Laboratory Phases (Lippi et aI.,
2011)

RESEARCH GAP

Although the benefits of CAP accreditation are
well-documented in terms of overall laboratory
performance, limited research has explored the
specific effects of CAP accreditation on post-
analytical errors. Current literature largely focuses
on the analytical and pre-analytical phases, leaving
a gap in understanding how CAP standards
specifically impact the post-analytical phase. There
is a need for studies that investigate whether CAP
accreditation directly reduces the frequency and
severity of post-analytical errors, thus enhancing
patient safety and laboratory reliability.

OBJECTIVES OF THE STUDY
This study aims to address this gap by examining
the influence of CAP accreditation on post-
analytical error rates in medical laboratories. By
comparing post-analytical error data from one year
before and after accreditation, this study seeks to
guantify the impact of CAP standards on error
reduction. The objectives are as follows:

e To analyze changes in post-analytical error
rates before and after CAP accreditation.

e To identify and categorize the types of post-
analytical errors most impacted by CAP
standards.

e To evaluate the effectiveness of CAP-
accredited interventions, such as improved
data verification, automated result reporting
systems, and enhanced training programs, in
reducing post-analytical errors.

HYPOTHESES

The hypotheses guiding this research are as
follows:

Null Hypothesis (Ho): CAP accreditation has no
significant effect on post-analytical error rates in
medical laboratories.

Alternative Hypothesis (Hi): CAP accreditation
significantly  reduces post-analytical errors,
thereby improving laboratory result accuracy and
reliability.

SIGNIFICANCE OF THE STUDY

This study is significant as it directly addresses the
impact of CAP accreditation on post-analytical
errors, a critical yet under-examined area of
laboratory operations. By providing empirical
evidence of CAP’s role in minimizing these errors,
the research aims to inform laboratory
management and healthcare policy makers about
the benefits of adopting rigorous accreditation
standards.  Additionally, the findings will
underscore the importance of continuous staff
training, structured SOPs, and the adoption of
automated systems for reporting and data
verification, ultimately promoting a culture of
quality improvement in laboratories. The broader
aim is to support better patient outcomes by
reducing post-analytical errors through quality
assurance practices.

Conceptual Framework

The conceptual framework for this study explores
the relationship between CAP accreditation
(independent variable) and post-analytical errors
(dependent variable). It hypothesizes that CAP
accreditation directly influences post-analytical
processes by fostering improvements in staff
competence, adherence to SOPs, and automation,
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leading to a reduction in post-analytical errors and
an enhancement in result accuracy and timeliness.

Independent
Variable

« CAP Accreditation

Figure 2: Relationship: The independent
variable (CAP Accreditation) influences the
dependent variable (Post-analytical errors).

LIMITATIONS OF THE STUDY

While this study provides valuable insights into the
impact of CAP accreditation on post-analytical
errors, it is limited by its focus on a single
laboratory setting. The findings may therefore be
constrained in their generalizability to laboratories
with different operational resources and practices.
To enhance the applicability of results, future
studies could replicate this research across multiple
laboratories with varied patient demographics and
operational scales. Despite these limitations, the
study offers essential data that can inform best
practices in laboratory quality management and
patient safety initiatives.

METHODOLOGY

This study investigates the impact of the College of
American  Pathologists (CAP) accreditation
program on post-analytical error rates in a clinical
laboratory. CAP accreditation is highly regarded
for enhancing laboratory quality and safety, and
this research aims to determine if CAP
accreditation is associated with a measurable
reduction in post-analytical errors. By exploring
error rates before and after CAP accreditation, this
study seeks to provide insights into how
accreditation may contribute to improved
laboratory performance and patient care.

This research adopts a quasi-experimental design,
utilizing a pre- and post-comparison approach to
evaluate changes in post-analytical error rates. This
design is well-suited for assessing the impact of
CAP accreditation on error frequencies over time
within the same laboratory, offering a clear
framework for evaluating changes attributable to
accreditation. A quantitative approach is used to

measure and statistically analyze variations in post-
analytical error rates, allowing for a precise, data-

Dependent Variable

« Post-analytical errors

driven assessment of the effects of CAP
accreditation. The core research strategy centers on
a comparative analysis of post-analytical error data
across two distinct periods: one year prior to CAP
accreditation and one year following its
implementation. Key variables in this analysis
include the total number of post-analytical errors
recorded each month, the types of post-analytical
errors, and the volume of tests conducted during
each period. Data is sourced from the laboratory’s
internal ~ records, which provide detailed
documentation on the nature and context of each
post-analytical error.

Sampling

The study population includes all patients who
underwent laboratory testing during the two-year
study period, covering both the pre- and post-CAP
accreditation phases. Within this population, the
sample specifically focuses on test results that
required correction or reissuance due to post-
analytical errors. By concentrating on cases
directly affected by post-analytical issues, the
research can assess the impact of CAP
accreditation on error reduction in this critical
phase. Data for this study was collected over a two-
year period through the laboratory's management
information system, which logs each post-
analytical error identified after sample processing.
Additionally, electronic medical records were
reviewed to determine the monthly test volumes
and total number of patients served. This
comprehensive data collection provides an
overview of post-analytical error occurrences
within the context of laboratory operations.

Data Collection and Analysis

Quantitative data analysis is conducted to compare
post-analytical error frequencies between the pre-
and post-accreditation periods. Descriptive
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statistics will first be used to summarize the total
errors, and inferential statistics will be employed to
identify significant differences between the two
phases. Specific statistical tests, such as the chi-
square test for categorical data or paired t-tests for
continuous data, will be applied to assess the
significance of differences in post-analytical error
rates pre- and post-accreditation.

Ethical Considerations

Patient confidentiality and data privacy are
paramount in this study. The identity of the
participating laboratory is anonymized, and patient
information is securely managed in compliance
with ethical standards. No identifying details of
patients are included in the study to maintain
confidentiality. Additionally, this research has
been reviewed and approved by an ethics
committee to ensure adherence to ethical
guidelines, safeguarding both data integrity and
participant rights.

This methodology aims to provide robust, reliable
insights into how CAP accreditation impacts post-
analytical error outcomes, with the ultimate goal of
contributing to quality enhancement in laboratory
practices.

FINDINGS

Table 1. Post-Analytical Error Categories and Count:

This study examined the influence of the College
of American Pathologists (CAP) Laboratory
Accreditation Program on the incidence of post-
analytical errors in medical laboratories. Post-
analytical errors, which occur after the analysis of
samples, are critical as they can significantly
impact clinical decision-making and patient care.
The study compares data from 12 months before
(June 2021 - May 2022) and 12 months after (June
2022 - May 2023) CAP accreditation.
Post-analytical errors are typically related to the
reporting, recording, and timely communication of
laboratory results, as well as potential mishandling
or delays after test analysis. Descriptive statistics
were employed to summarize error data, and the
data was organized into distinct categories,
comparing counts for each type of post-analytical
error before and after CAP accreditation.

The comparative data, outlined in Table 1,
demonstrate a decrease in post-analytical errors
following CAP  accreditation.  Prior  to
accreditation, a total of 963 post-analytical errors
were recorded. This reduced to 684 errors after
accreditation, indicating an approximate 29%
reduction in errors. This reduction suggests that
CAP accreditation positively impacted laboratory
operations, contributing to improved reporting
accuracy and timeliness.

Post-Analytical Errors Pre-Accreditation Phase Count | Post-Accreditation Phase Count
Delayed Result Reporting 356 232
Incorrect Data Entry 215 158
Failure to Communicate Critical 180 195

Values

Misfiled Reports 102 71
Results Sent to Wrong Location 57 36
Report Formatting Errors 31 22
Incorrect Report Interpretation 14 10
Total Count 963 684

POST-ANALYTICAL ERROR FREQUENCY
AND IMPACT

Total Test Count
Before CAP Accreditation (June 2021 - May
2022): 3,756,369 tests

After CAP Accreditation (June 2022 - May 2023):
4,162,673 tests

Total Count of Post-Analytical Errors

Before CAP Accreditation: 963 errors

After CAP Accreditation: 684 errors
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The reduction in post-analytical errors despite an
increase in total tests conducted suggests that CAP
accreditation had a beneficial effect on the
laboratory's  reporting and communication
accuracy.

POST-ANALYTICAL
CALCULATION

The post-analytical error rate was calculated as
follows:

Error Rate Before CAP Accreditation

Error Rate = (963 / 3,756,369) x 100 = 0.0256%
Error Rate After CAP Accreditation

ERROR RATE

Camparison Before

Error Rate = (684 / 4,162,673) x 100 =~ 0.0164%

The error rate decrease from 0.0256% to 0.0164%
reflects an improvement in post-analytical error
management, likely due to enhanced protocols and

staff  training introduced through CAP
accreditation.
1. Delayed Result Reporting: A common

post-analytical error, "Delayed Result Reporting"
showed a significant decrease from 356 to 232
occurrences after accreditation, a reduction of
approximately 34.8%. CAP accreditation likely
contributed to improved timelines in reporting.

and After Accreditation

\/\A/x /\/\\

Figure 2: Delayed Result Reporting

2. Incorrect Data Entry: Errors due to
incorrect data entry reduced from 215 to 158,

Conngrar ison

showing an improvement of 26.5%. Training and
standardized procedures post-accreditation may
have mitigated data entry errors.

il After Accreditution
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Figure 3. Incorrect Data Entry:

3. Failure to Communicate Critical
Values: Instances of failing to report critical values
to clinicians promptly dropped from 180 to 125,

reflecting a 30.6% improvement. CAP
accreditation emphasizes the importance of
promptly conveying critical results, which can be
life-saving.
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Figure 4: Failure to Communicate Critical reduction of 30.4%. With CAP standards enforcing
Values better record-keeping, this improvement indicates

better data management practices.
4, Misfiled Reports: Occurrences of reports
filed incorrectly decreased from 102 to 71, a

Comparison Before and After Accreditation
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Figure 5: Misfiled Reports 36.8%, from 57 to 36. This improvement suggests
5. Results Sent to Wrong Location: This enhanced tracking and verification procedures
error, where results were misdirected, decreased by were implemented.

Comparison Before and After Accreditation
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Figure 6: Results Sent to Wrong Location

6. Report Formatting Errors: Report
formatting errors reduced by 29%, from 31 to 22,

Comparisan Nelore any

Figure 7: Report Formatting Errors

7. Incorrect Report Interpretation: Errors
in report interpretation showed a modest
reduction, from 14 to 10 occurrences, reflecting a

demonstrating an improvement in report quality
and consistency in result presentation.

28.6% improvement. The reduction in these errors
may be attributed to CAP accreditation's
standards for clear and accurate report
presentation.

Comparison Before and After Acereditation

.....

Figure 8: Incorrect Report Interpretation

To better illustrate trends, a line chart was
generated to show monthly post-analytical error
rates over two years, with a dividing line marking
the CAP accreditation date. The left side shows
error trends before accreditation, while the right
side shows trends afterward. For instance, Delayed
Result Reporting trends demonstrate notable
improvements immediately after CAP
accreditation, with sustained reductions in
subsequent months. Each line graph visualizes the
initial improvements in error rates, with some
fluctuations, which may indicate areas requiring
ongoing quality checks. The findings suggest that
CAP accreditation significantly contributes to

/\Y x‘“f/\

enhancing laboratory operations by reducing post-
analytical errors. This improvement is essential, as
it directly impacts patient care quality by ensuring
that test results are delivered accurately and
efficiently, which is critical for timely and effective
medical intervention.

The present study aimed to assess the impact of
CAP (College of American Pathologists)
accreditation on the reduction of post-analytical
errors in a clinical laboratory setting. Post-
analytical errors, which occur after the completion
of sample analysis, play a crucial role in the overall
quality and reliability of laboratory services. These
errors are typically associated with delays,
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miscommunication, or inaccuracies in reporting
test results, which can adversely impact patient
management and treatment outcomes. Our findings
suggest that CAP accreditation contributed to a
significant reduction in post-analytical errors,
supporting the notion that standardized quality
management programs can enhance laboratory
performance and patient safety.

Correlation with Other Studies

This study’s findings are consistent with prior
research indicating that CAP accreditation is
associated with improvements in laboratory
processes and a reduction in errors. For instance,
Hawkins (2012) emphasized that laboratory
accreditation programs such as CAP can lead to
improved quality management and decreased
laboratory errors across various phases of testing,
including the post-analytical phase. [16] Hawkins
reported that laboratories adhering to CAP
standards experienced fewer delays and
discrepancies in reporting, findings that align
closely with the reduction in delayed reporting and
critical result communication errors in our study,
Emery and colleagues (2016) found that CAP
accreditation had a direct impact on reducing post-
analytical errors, specifically in terms of reporting
accuracy and timeliness. [17] Their study reported
a 25% decrease in delayed reports and a significant
reduction in errors related to data entry and report
formatting, comparable to the 34.8% reduction in
delayed reporting and the 29% improvement in
report formatting observed in our findings. [18]
Further Plebani (2018) explored the significance of
laboratory accreditation in minimizing patient
safety risks associated with post-analytical errors.
The study noted that laboratories with CAP
accreditation showed reduced incidences of
misfiled reports and errors in critical result
communication. This aligns with our results, where
misfiled reports decreased by 30.4% and failures in
critical result communication dropped by 30.6%
following CAP accreditation. [19] The reduction
analytical error rates observed in our study also
supports the findings by Zhou et al. (2020), who
conducted a meta-analysis on the impact of quality
management programs on laboratory errors. Zhou
and colleagues noted that accredited laboratories
consistently reported lower error rates across pre-
analytical, analytical, and post-analytical stages,

emphasizing the role of CAP accreditation in
maintaining consistent quality. The reduction in
overall post-analytical error rates in our study
(from 0.0256% to 0.0164%) mirrors the overall
trend found in their meta-analysis. [20]

The notable decrease in post-analytical errors in
our study can be attributed to multiple aspects of
CAP accreditation. CAP standards place
significant emphasis on staff training, standardized
operating procedures, and efficient communication
protocols. These factors likely contributed to the
observed improvements in data entry accuracy,
reduction in delayed reporting, and enhanced
management of critical values. CAP accreditation
also includes regular audits and performance
assessments, which may have encouraged
continuous quality improvement and adherence to
best practices, thereby sustaining the reduction in
error rates over time. [21] The findings of this
study further demonstrate that CAP accreditation
positively impacts reporting accuracy. The
decrease in errors such as misfiled reports,
incorrect data entries, and results sent to the wrong
location reflects improvements in documentation
practices and systematic checks, which are integral
to CAP standards. These improvements are likely
due to the structured documentation requirements
and periodic performance evaluations mandated by
CAP, which encourage laboratories to maintain
high standards of accuracy in post-analytical
processes. [22]

Reducing post-analytical errors is essential to
patient care, as this phase directly affects the timely
delivery and interpretation of laboratory results.
Delayed or incorrect reporting can lead to
misdiagnosis or delayed treatment, with potentially
severe consequences for patient outcomes. By
demonstrating that CAP accreditation contributes
to a statistically significant decrease in post-
analytical errors, this study underscores the value
of accreditation in enhancing laboratory quality.
[23] To further reduce post-analytical errors,
laboratories  should consider implementing
additional quality improvement initiatives that
build upon CAP accreditation. These could include
advanced staff training programs focusing
specifically on post-analytical  procedures,
automated data entry systems to minimize human
error, and enhanced communication systems to
ensure  timely critical value  reporting.
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Additionally, laboratories may benefit from routine
feedback mechanisms where staff are informed
about error rates and are encouraged to contribute
to error-reduction strategies. [24]

CONCLUSION AND FUTURE RESEARCH
In conclusion, this study demonstrates that CAP
accreditation significantly reduces post-analytical
errors in a clinical laboratory setting, enhancing
reporting accuracy and timely communication of
critical values. The findings align with existing
research indicating that standardized quality
management programs can improve laboratory
performance, ultimately contributing to better
patient outcomes. Continued emphasis on
accreditation and quality improvement initiatives
is essential for laboratories aiming to minimize
errors across all testing phases, particularly the
post-analytical phase, where accurate and timely
reporting is crucial for patient care.

While our study presents compelling evidence of
CAP accreditation’s positive impact on post-
analytical errors, it is not without limitations. This
research focused on a single laboratory setting,
which may limit the generalizability of the findings
to other laboratory environments. Future studies
could include multiple laboratories of varying sizes
and capacities to gain a broader understanding of
CAP accreditation's impact. Moreover, additional
research  could examine the long-term
sustainability of reduced error rates post-
accreditation, providing insight into whether
continuous re-accreditation has a cumulative
positive effect on laboratory error reduction.
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