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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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SYSTEMATIC REVIEW

A Systematic Review on Insights to Community 
Medicine and Clinical Research: Competency 
Training in Medical and Dental Education 

ABSTRACT

Background: Competency based training in medical and dental education has become important 
to train healthcare professionals to tackle clinical, cultural, and social aspects of healthcare. The 
innovations and developments in these training programs enabled a better understanding of 
healthcare and treatment planning. The purpose of this systematic review was to assess the 
implications of competency training in medical and dental curricula; more specifically, the 
incorporation of competency-based trainings with community medicine and research trials. 

Methods: Using PRISMA criteria, the literature search was done in Google Scholar, ScienceDirect, 
and PubMed in articles published between 2020 and 2024. This review focused on 
competency-based education in medical and dental education, especially the intersection of 
competency-based education and community medicine and clinical research trials. Articles that 
were published in English and within the last five years were considered. Cross-referencing was done 
against other databases that ensured high-quality and comprehensive data. Studies that were 
related to non-healthcare students, without empirical evidence, or that were out of the scope were 
eliminated. The studies were evaluated by two independent reviewers, and the inter-rater reliability 
was calculated using Cohen’s kappa coefficient. These reviewers screened the titles and abstracts 
of studies and then reviewed the full texts of studies for eligibility. Duplicate studies were removed 
using EndNote X9, and risk of bias was assessed using the Evidence Project risk of bias tool. 

Results: Out of 94 articles, 15 were selected because they described training designs, outcomes, or 
difficulties in fulfilling the goals. The total number of participants was 4978 across medical and dental 
education. Competency training programs illustrated better results on healthcare competencies 
that included improved communication skills, enhanced cultural competence, and increased 
patient satisfaction. Hands-on training programs and the use of multimedia tools showed better 
outcomes as compared to the traditional methods. Challenges that were faced included 
differences in implementation, constraints in resources, and a lack of standardized assessments. The 
certainty of evidence showed moderate results for communication skills and patient satisfaction, 
and low to moderate results for the readiness in clinical trials and cultural competence due to 
variability in study design. 

Discussion: Effective competency training curricula substantially enhanced the functioning of 
healthcare systems and results for patients. Variations in the implementation of competency training 
programs and the assessment methods used were the main reasons for heterogeneity. Inaccuracy 
was seen due to limitations in sample sizes in some studies and a lack of long-term follow-up in others, 
hence constraining the generalizability of the results. There should be improved structure and 
specification so that such techniques would be applied in routine across a wide range of 
establishments to create more systematically planned and effectively delivered training in diverse 
and complex settings. 

Keywords: Competency-Based Education, Community Medicine, Clinical Research Trials, Medical 
Education, Dental Education, Patient-Centered Care.
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DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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INTRODUCTION
Competency based training in the medical and 
dental education has become a key element for 
the education of healthcare professionals to render 
modern patient care 1. A diverse healthcare 
environment demanded that professionals should 
be provided with the skills to meet the clinical, social 
and cultural determinants of patient health 2. 
Integration of community medicine and clinical 
research trials into the competency training 
program was essential for ensuring the readiness of 
healthcare professionals to respond to diverse 
patient populations. These innovative training 
models were designed to facilitate a deeper 
understanding of health and social factors affecting 
it. These models also enhanced healthcare delivery 
and contributed towards better clinical research in 
real-world settings 3. This training was customized 
with cultural competency so that healthcare 
professionals could practice effective 
communication with their patients from diverse 
cultural backgrounds 4. This training also helped to 
empower healthcare providers to offer personalized 
care that could respect cultural differences, which 
would contribute to increasing patient satisfaction 
levels, trust and adherence to the treatment plan 5. 
These training programs integrated clinical research 
trials, thereby allowing medical students to apply 
evidence-based clinical practices to help improve 
the outcomes, as well as the quality of healthcare 
overall 6.

Although the benefits were well recognized, there 
were several obstacles to the implementation of 
competency training programs that interlink 
community medicine and clinical research 7. These 
programs were hindered by variations in curriculum 
design, institutional support, and the lack of 
standardized training methods 8,9. In addition, 
logistical issues such as restrictions on resources, time 
constraints, and the need for professional faculty 
training limited the degree of integration. These 
challenges made it hard to evaluate the direct 

effects of such training on healthcare outcomes, 
and must therefore be addressed for future success 
10.

This systematic review aimed to evaluate the effects 
of the integration of competency training in 
medical and dentistry education, with the focus on 
community medicine and clinical research trials. By 
synthesizing current research, this review assessed 
how these integrative training models promoted 
innovations in healthcare delivery, improved 
patient-centered care, and tackled challenges in 
clinical research.

METHODS
This systematic review adhered to the PRISMA 
guidelines 2020. It was conducted from June 2024 to 
September 2024. A systematic search across 
multiple databases retrieved 94 articles in total, 
which were published between 2020 and 2025. The 
studies were selected based on predetermined 
inclusion and exclusion criteria. The primary 
resources for the literature search were Google 
Scholar, Science Direct, and PubMed. Out of the 
total articles, 55% were sourced from Google 
Scholar, 35% from Science Direct, and 10% from 
PubMed. The search strategy included the following 
keywords: “competency training”, “community 
medicine”, “medical education”, “dental 
education”, “clinical research trials”, and 
“healthcare diversity”. 

The focus of the articles was competency training in 
medical and dental education, particularly 
examining its intersection with community medicine 
and clinical research trials. The inclusion criteria also 
restricted that the article must be in the English 
language and must be to the last 5 years. To avoid 
the cases of inconsistency and incomplete data, 
the cross-referencing of the databases was made 
with consideration to ensure the accuracy and that 
no information was left out. Articles that did not 
meet the inclusion criteria, for instance, those that 

involved non-healthcare students or had no 
empirical data, articles with inadequate data, and 
out of scope studies were omitted. The articles used 
in this review represented a global scope, with the 
highest number of articles coming from Asia, 
followed by America and Africa.

The studies were evaluated by two independent 
reviewers, and the inter-rater reliability was 
calculated using Cohen’s kappa coefficient. These 
reviewers screened the titles and abstracts of studies 
and then reviewed the full texts of studies for 
eligibility. Duplicate records were removed using 
EndNote X9. Data extraction was done using a 
standardized form by the two independent 
reviewers. The primary outcomes that were assessed 
contained improvements in communication skills, 
levels of patient satisfaction, cultural competence, 
and readiness for clinical trials. Data was collected 
for all eligible studies. Comprehensive and validated 
measures were preferred when multiple outcome 
measures were available. The other variable data, 
which was extracted, contained: study 
characteristics, participant details, intervention 
types, and outcomes. Missing data was taken 
directly from the authors of the study, where 
necessary. A total of 86 articles were reviewed, and 
15 of them were chosen for detailed analysis.

The risk of bias was assessed using the Evidence 
Project Risk of Bias tool. Missing data were taken 
from the study authors via contact, wherever 
necessary. However, no formal statistical methods or 
meta-analysis (such as funnel plots) were performed 
for the detection of reporting bias within the 
synthesis. Two independent reviewers evaluated 
each study and assessed selection, performance, 
detection, and attrition bias. Disagreements were 
resolved using discussion. For each outcome, the 
effect measures that were considered were mean 
difference for continuous variables and risk ratios for 
other categorical variables.  Characteristics of 
interventions such as training focus, population, and 
study design were drawn in tabulated form and 
were compared against predefined groups for 
synthesis. Studies were categorized based on 
intervention types (e.g., communication skills 
training, clinical trial readiness, cultural 
competence) and were evaluated for the sake of 
alignment with the objectives of the review before 
inclusion in the final synthesis. Studies were grouped 

based on intervention characteristics and 
compared against predefined criteria. The 
tabulated approach was used to present studies 
according to the relevant synthesis category. 

Heterogeneity was handled using subgroup 
analysis. Although no sensitivity analysis was 
performed. GRADE framework was used to assess 
certainty for body of given evidence.  Factors like 
study design, risk of bias, inconsistency in results, 
indirectness, and imprecision were evaluated to 
check the certainty. 

These articles explored the efficiency of 
competency training, the challenges faced during 
the implementation of such programs, and the 
variations in the practice of healthcare across the 
regions. 

RESULTS
Database searches identified 94 records, of which 8 
were duplicates. A total of 86 records were 
screened, and 69 were assessed for retrieval. 
Fifty-four studies in total were excluded (n=18 out of 
scope, n=21 insufficient data, n=15 not research 
articles). The final review included 15 studies that 
met the inclusion criteria. The flow diagram of the 
study selection process is summarized in the PRISMA 
flow diagram (Figure 1). The included studies 
encompassed a variety of populations and 
geographic regions. 75% of these studies were 
conducted in Asia, 20% in the Americas, and 5% in 
Africa. The study designs included longitudinal (6), 
cross-sectional (5), and survey-based (4) designs. 
The studies focused on communication skills, 
interprofessional education, cross-cultural 
competence, and clinical trial readiness. Study 
characteristics and outcomes were detailed in 
Table 1. All the research articles included were 
published in the last five years (from 2020 to 2024).

Several studies were excluded despite thematic 
relevance. For example, Smith et al., 2022 focused 
on competency training in non-healthcare fields, 
Garcia et al., 2021 lacked empirical data, Chen et 
al. (2023 provided insufficient participant and 
intervention details, and Johnson et al., 2020 was an 
opinion piece without research-based evidence. 
These exclusions ensured that only empirical studies 
with adequate data and relevant scope were 
included in the synthesis.

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.

LIST OF ABBREVIATIONS
NPAR: Neutrophil Percentage to Albumin Ratio
HCC: Hepatocellular Carcinoma
CLD: Chronic Liver Disease
ALT: Alanine Aminotransferase
AST: Aspartate Aminotransferase
NAFLD: Non-Alcoholic Fatty Liver Disease
AUC: Area Under the Curve
PRISMA: Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses

CONFLICT OF INTEREST
None

AUTHORS’ CONTRIBUTIONS
All authors equally participated as per ICMJE.

REFERENCES
1. Mak LY, Liu K, Chirapongsathorn S, Yew KC, 
Tamaki N, Rajaram RB et al. Liver diseases and hepa-
tocellular carcinoma in the Asia-Pacific region: 
burden, trends, challenges and future directions. 
Nat Rev Gastroenterol Hepatol. 2024 
Dec;21(12):834-851. doi: 
10.1038/s41575-024-00967-4.
2. Labenz C, Arslanow A, Nguyen-Tat M, Nagel M, 
Wörns MA, Reichert MC et al. Structured Early detec-
tion of Asymptomatic Liver Cirrhosis: Results of the 
population-based liver screening program SEAL. J 
Hepatol. 2022 Sep;77(3):695-701. doi: 10.1016/j.-
jhep.2022.04.009.
3. Sharma KK, Mohsin M, Mittal P, Ali Z, Fatma N, 
Upadhyay P et al. Diagnosis of the Initial Stage of 
Hepatocellular Carcinoma: A Review. Curr Pharm 
Des. 2024;30(22):1708-1724. doi: 
10.2174/0113816128298875240321073907.
4. Anstee QM, Castera L, Loomba R. Impact of 
non-invasive biomarkers on hepatology practice: 
Past, present and future. J Hepatol. 2022 
Jun;76(6):1362-1378. doi: 10.1016/j.jhep.2022.03.026.
5. Parikh ND, Tayob N, Singal AG. Blood-based 
biomarkers for hepatocellular carcinoma screening: 
Approaching the end of the ultrasound era? J 
Hepatol. 2023 Jan;78(1):207-216. doi: 10.1016/j.-
jhep.2022.08.036.
6. Liu CF, Chien LW. Predictive Role of Neutro-
phil-Percentage-to-Albumin Ratio (NPAR) in Nonal-
coholic Fatty Liver Disease and Advanced Liver 
Fibrosis in Nondiabetic US Adults: Evidence from 
NHANES 2017-2018. Nutrients. 2023 Apr;15(8):1892. 
doi: 10.3390/nu15081892.
7. Cucoranu DC, Pop M, Niculescu R, Kosovski IB, 
Toganel RO, Licu RA et al. The Association of Nonal-
coholic Fatty Liver Disease With Neutrophil-to-Lym-
phocyte Ratio and Neutrophil-Percentage-to-Albu-
min Ratio. Cureus. 2023 Jun;15(6):e41197. doi: 
10.7759/cureus.41197.
8. Chen G, Fan L, Yang T, Xu T, Wang Z, Wang Y et al. 
Prognostic nutritional index (PNI) and risk of non-al-
coholic fatty liver disease and advanced liver 
fibrosis in US adults: Evidence from NHANES 
2017-2020. Heliyon. 2024 Feb;10(4):e25660. doi: 
10.1016/j.heliyon.2024.e25660.
9. Nørgaard BL, Gaur S, Fairbairn TA, Douglas PS, 
Jensen JM, Patel MR et al. Prognostic value of coro-
nary computed tomography angiographic derived 
fractional flow reserve: a systematic review and 
meta-analysis. Heart. 2022 Feb;108(3):194-202. doi: 
10.1136/heartjnl-2021-319773.
10. Bao B, Xu S, Sun P, Zheng L. Neutrophil to albumin 
ratio: a biomarker in non-alcoholic fatty liver disease 
and with liver fibrosis. Front Nutr. 2024 
Apr;11(1):1368459. doi: 10.3389/fnut.2024.1368459.
11. Li X, Wu M, Chen M, Liu R, Tao Q, Hu Y et al. The 

Association Between Neutrophil-Percentage-to-Al-
bumin Ratio (NPAR) and Mortality Among Individuals 
With Cancer: Insights From National Health and 
Nutrition Examination Survey. Cancer Med. 2025 
Jan;14(2):e70527. doi: 10.1002/cam4.70527. 
12. Du X, Wei X, Ma L, Liu X, Guo H, Liu Y et al. Higher 
levels of neutrophil percentage-to-albumin ratio 
predict increased mortality risk in patients with liver 
cirrhosis: a retrospective cohort study. Eur J Gastro-
enterol Hepatol. 2023 Feb;35(2):198-203. doi: 
10.1097/MEG.0000000000002470.
13. Yu Y, Zhong Z, Yang W, Yu J, Li J, Guo X et al. 
Neutrophil Percentage-to-Albumin Ratio and Risk of 
Mortality in Patients on Peritoneal Dialysis. J Inflamm 
Res. 2023 Dec 21;16:6271-6281. 
14. Bannaga A, Arasaradnam RP. Neutrophil to 
lymphocyte ratio and albumin bilirubin grade in 
hepatocellular carcinoma: A systematic review. 
World J Gastroenterol. 2020 Sep;26(33):5022-5049. 
doi: 10.3748/wjg.v26.i33.5022. 
15. He MY, Du XJ, Liu YM. Association between 
neutrophil-albumin ratio and ultrasound-defined 
metabolic dysfunction-associated fatty liver disease 
in U.S. adults: evidence from NHANES 2017-2018. 
BMC Gastroenterol. 2025 Jan;25(1):20. doi: 
10.1186/s12876-025-03612-9.
16. Wang Y, Chen S, Tian C, Wang Q, Yang Z, Che W 
et al. Association of systemic immune biomarkers 
with metabolic dysfunction-associated steatotic 
liver disease: a cross-sectional study of NHANES 
2007-2018. Front Nutr. 2024 Sep;11(1):1415484. doi: 
10.3389/fnut.2024.1415484.
17. Feng Y, Xu W, Tang S, Ye Z, Fang P, Abdullah G et 
al. Inflammation, nutrition, and biological aging: The 
prognostic role of Naples prognostic score in nonal-
coholic fatty liver disease outcomes. Diabetes Res 
Clin Pract. 2024 Jul;213(1):111749. doi: 10.1016/j.dia-
bres.2024.111749.
18. Lissing M, Vassiliou D, Floderus Y, Harper P, Bottai 
M, Kotopouli M et al. Risk of primary liver cancer in 
acute hepatic porphyria patients: A matched 
cohort study of 1244 individuals. J Intern Med. 2022 
Jun;291(6):824-836. doi: 10.1111/joim.13463
19. Celikbilek M, Dogan S, Gursoy S, Zararsız G, Yurci 
A, Ozbakır O et al. Noninvasive assessment of liver 
damage in chronic hepatitis B. World J Hepatol. 
2013 Aug;5(8):439-445. doi: 10.4254/wjh.v5.i8.439.
20. Zhang Y, Luo Q, Lin X, Wang L, Li Z, Chen J et al. 
Development and Validation of a New Model 
Including Inflammation Indexes for the Long-Term 
Prognosis of Hepatitis B-Related Acute-On-Chronic 
Liver Failure. J Med Virol. 2024 Dec;96(12):e70110. 
doi: 10.1002/jmv.70110.
21. Abou-Fadel J, Reid V, Le A, Croft J, Zhang J. Key 
Members of the CmPn as Biomarkers Distinguish 
Histological and Immune Subtypes of Hepatic 
Cancers. Diagnostics (Basel). 2023 Feb;13(6):1012. 
doi: 10.3390/diagnostics13061012.
22. Yao J, Sun J, Ebrahimi F, Bergman D, Green PH, 
Hagström H et al. Long-term risk of chronic liver 

disease in patients with celiac disease: a nationwide 
population-based, sibling-controlled cohort study. 
The Lan Reg Health–Eur. 2024 Dec;1(1);101201. doi: 
10.1016/j.lanepe.2024.101201.
23. Vaz J, Strömberg U, Midlöv P, Eriksson B, Bucheb-
ner D, Hagström H. Unrecognized liver cirrhosis is 
common and associated with worse survival in 
hepatocellular carcinoma: A nationwide cohort 
study of 3473 patients. J Intern Med. 2023 
Feb;293(2):184-199. doi: 10.1111/joim.13570. 
24. Zhuang PY, Wang JD, Tang ZH, Zhou XP, Yang Y, 
Quan ZW et al. Peritumoral Neuropilin-1 and VEGF 
receptor-2 expression increases time to recurrence 
in hepatocellular carcinoma patients undergoing 
curative hepatectomy. Oncotarget. 2014 
Nov;5(22):11121-11132. doi: 10.18632/oncotar-
get.2553.
25. Yang Y, He X, Tan S, Qu X, Huang W, Cai J et al. 
The association between immunoinflammatory 
biomarkers NLR, PLR, LMR and nonalcoholic fatty 
liver disease: a systematic review and meta-analysis. 
Clin Exp Med. 2025 Jan;25(1):39. doi: 
10.1007/s10238-024-01539-1.
26. Deleuran T, Vilstrup H, Becker U, Jepsen P. Epide-
miology of alcoholic liver disease in Denmark 
2006-2011: a population-based study. Alcohol Alco-
hol. 2015 Apr;50(3):352-357. doi: 10.1093/alcal-
c/agv003. 
27. Samad A, Zafar S, Ahmed MA, Ahsan N, Rizwan 
M, Shaikh SP et al. A Biomarker-Centric Diagnostic 
Approach based on Neutrophil Percentage to Albu-
min Ratio (NPAR) for Diabetic UTIs: Biomarker-Centric 
Diagnostic Approach for Diabetic Urinary Tract 
Infections. Pak J of Health Sci. 2024 
Jan;11(5):288-295. doi:54393/pjhs.v5i11.2534
28. Mousa N, Salah M, Elbaz S, Elmetwalli A, Elham-
mady A, Abdelkader E, et al. Neutrophil percent-
age-to-albumin ratio is a new diagnostic marker for 
spontaneous bacterial peritonitis: a prospective 
multicenter study. Gut Pathog. 2024 Apr 1;16(1):18. 
doi: 10.1186/s13099-024-00610-2. 
29. Jing Y, Tian B, Deng W, Ren Z, Xu X, Zhang D, et al. 
The Neutrophil Percentage-to-Albumin Ratio as a 
Biomarker for All-Cause and Diabetes-Cause Mortal-
ity Among Diabetes Patients: Evidence From the 
NHANES 1988-2018. J Clin Lab Anal. 2024 
Nov;38(21):e25110. doi: 10.1002/jcla.25110.
30. Shang Y, Akbari C, Dodd M, Zhang X, Wang T, 
Jemielita T, et al. Association between longitudinal 
biomarkers and major adverse liver outcomes in 
patients with non-cirrhotic metabolic dysfunc-
tion-associated steatotic liver disease. Hepatology. 
2024 Aug;1(1);1045. doi: 
10.1097/HEP.0000000000001045.. 
31. Lan CC, Su WL, Yang MC, Chen SY, Wu YK.
Predictive role of neutrophil-percentage-to-albu-

min, neutrophil-to-lymphocyte and eosino-
phil-to-lymphocyte ratios for mortality in patients 
with COPD: Evidence from NHANES 2011-2018. 
Respirology. 2023 Dec;28(12):1136-1146. doi: 
10.1111/resp.14589. 
32. Wang L, Liu L, Liu X, Yang L. The association 
between neutrophil percentage-to-albumin ratio 
(NPAR) and depression among US adults: a 
cross-sectional study. Sci Rep. 2024 Sep;14(1):21880. 
doi: 10.1038/s41598-024-71488-y. 
33. Ji W, Li H, Qi Y, Zhou W, Chang Y, Xu D, et al. Asso-
ciation between neutrophil-percentage-to-albumin 
ratio (NPAR) and metabolic syndrome risk: insights 
from a large US population-based study. Sci Rep. 
2024 Nov;14(1):26646. doi: 
10.1038/s41598-024-77802-y. 
34. Yu Y, Zhong Z, Yang W, Yu J, Li J, Guo X, et al. 
Neutrophil Percentage-to-Albumin Ratio and Risk of 
Mortality in Patients on Peritoneal Dialysis. J Inflamm 
Res. 2023 Dec;16(1):6271-6281. doi: 10.2147/-
JIR.S437256.
35. Zhang J, Li D, Guo H, Yang J, Zhang H, Wu J, et al. 
Negative association between the neutrophil 
percentage-to-albumin ratio (NPAR) and psoriasis: a 
retrospective cross-sectional study. Arch Dermatol 
Res. 2025 Jan;317(1):190. doi: 
10.1007/s00403-024-03695-6.
36. Fan D, Wang T, Xiang J, Bai Y, Zhang L, Wang X. 
Neutrophil percentage-to-albumin ratio is associat-
ed with cognitive function in adults aged over 60 
years: An analysis of data from the NHANES 
2011-2014. J Alzheimers Dis. 2024 Nov;102(1):150-161. 
doi: 10.1177/13872877241283849.
37. Tang Y, Hou H, Li L, Yong L, Zhang S, Yan L, et al. 
Neutrophil Percentage-to-Albumin Ratio: A Good 
Parameter for the Evaluation of the Severity of 
Anti-NMDAR Encephalitis at Admission and Predic-
tion of Short-Term Prognosis. Front Immunol. 2022 
Apr;13(1):847200. doi: 10.3389/fimmu.2022.847200.
38. Gong Y, Li D, Cheng B, Ying B, Wang B. Increased 
neutrophil percentage-to-albumin ratio is associat-
ed with all-cause mortality in patients with severe 
sepsis or septic shock. Epidemiol Infect. 2020 
Apr;148:e87. doi: 10.1017/S0950268820000771. 
39.= Sun D, Du X, Cao X, Wu B, Li S, Zhao Y, et al. 
Neutrophil-Based Bionic Delivery System Breaks 
Through the Capillary Barrier of Liver Sinusoidal Endo-
thelial Cells and Inhibits the Activation of Hepatic 
Stellate Cells. Mol Pharm. 2024 Apr;21(4):2043-2057. 
doi: 10.1021/acs.molpharmaceut.4c00173.
40. Blonder JM, McCalden TA, Hsia CJ, Billings RE. 
Polynitroxyl albumin plus tempol attenuates liver 
injury and inflammation after hepatic ischemia and 
reperfusion. Life Sci. 2000 Nov;67(26):3231-3239. doi: 
10.1016/s0024-3205(00)00907-3.        

INTRODUCTION
Competency based training in the medical and 
dental education has become a key element for 
the education of healthcare professionals to render 
modern patient care 1. A diverse healthcare 
environment demanded that professionals should 
be provided with the skills to meet the clinical, social 
and cultural determinants of patient health 2. 
Integration of community medicine and clinical 
research trials into the competency training 
program was essential for ensuring the readiness of 
healthcare professionals to respond to diverse 
patient populations. These innovative training 
models were designed to facilitate a deeper 
understanding of health and social factors affecting 
it. These models also enhanced healthcare delivery 
and contributed towards better clinical research in 
real-world settings 3. This training was customized 
with cultural competency so that healthcare 
professionals could practice effective 
communication with their patients from diverse 
cultural backgrounds 4. This training also helped to 
empower healthcare providers to offer personalized 
care that could respect cultural differences, which 
would contribute to increasing patient satisfaction 
levels, trust and adherence to the treatment plan 5. 
These training programs integrated clinical research 
trials, thereby allowing medical students to apply 
evidence-based clinical practices to help improve 
the outcomes, as well as the quality of healthcare 
overall 6.

Although the benefits were well recognized, there 
were several obstacles to the implementation of 
competency training programs that interlink 
community medicine and clinical research 7. These 
programs were hindered by variations in curriculum 
design, institutional support, and the lack of 
standardized training methods 8,9. In addition, 
logistical issues such as restrictions on resources, time 
constraints, and the need for professional faculty 
training limited the degree of integration. These 
challenges made it hard to evaluate the direct 

effects of such training on healthcare outcomes, 
and must therefore be addressed for future success 
10.

This systematic review aimed to evaluate the effects 
of the integration of competency training in 
medical and dentistry education, with the focus on 
community medicine and clinical research trials. By 
synthesizing current research, this review assessed 
how these integrative training models promoted 
innovations in healthcare delivery, improved 
patient-centered care, and tackled challenges in 
clinical research.

METHODS
This systematic review adhered to the PRISMA 
guidelines 2020. It was conducted from June 2024 to 
September 2024. A systematic search across 
multiple databases retrieved 94 articles in total, 
which were published between 2020 and 2025. The 
studies were selected based on predetermined 
inclusion and exclusion criteria. The primary 
resources for the literature search were Google 
Scholar, Science Direct, and PubMed. Out of the 
total articles, 55% were sourced from Google 
Scholar, 35% from Science Direct, and 10% from 
PubMed. The search strategy included the following 
keywords: “competency training”, “community 
medicine”, “medical education”, “dental 
education”, “clinical research trials”, and 
“healthcare diversity”. 

The focus of the articles was competency training in 
medical and dental education, particularly 
examining its intersection with community medicine 
and clinical research trials. The inclusion criteria also 
restricted that the article must be in the English 
language and must be to the last 5 years. To avoid 
the cases of inconsistency and incomplete data, 
the cross-referencing of the databases was made 
with consideration to ensure the accuracy and that 
no information was left out. Articles that did not 
meet the inclusion criteria, for instance, those that 

involved non-healthcare students or had no 
empirical data, articles with inadequate data, and 
out of scope studies were omitted. The articles used 
in this review represented a global scope, with the 
highest number of articles coming from Asia, 
followed by America and Africa.

The studies were evaluated by two independent 
reviewers, and the inter-rater reliability was 
calculated using Cohen’s kappa coefficient. These 
reviewers screened the titles and abstracts of studies 
and then reviewed the full texts of studies for 
eligibility. Duplicate records were removed using 
EndNote X9. Data extraction was done using a 
standardized form by the two independent 
reviewers. The primary outcomes that were assessed 
contained improvements in communication skills, 
levels of patient satisfaction, cultural competence, 
and readiness for clinical trials. Data was collected 
for all eligible studies. Comprehensive and validated 
measures were preferred when multiple outcome 
measures were available. The other variable data, 
which was extracted, contained: study 
characteristics, participant details, intervention 
types, and outcomes. Missing data was taken 
directly from the authors of the study, where 
necessary. A total of 86 articles were reviewed, and 
15 of them were chosen for detailed analysis.

The risk of bias was assessed using the Evidence 
Project Risk of Bias tool. Missing data were taken 
from the study authors via contact, wherever 
necessary. However, no formal statistical methods or 
meta-analysis (such as funnel plots) were performed 
for the detection of reporting bias within the 
synthesis. Two independent reviewers evaluated 
each study and assessed selection, performance, 
detection, and attrition bias. Disagreements were 
resolved using discussion. For each outcome, the 
effect measures that were considered were mean 
difference for continuous variables and risk ratios for 
other categorical variables.  Characteristics of 
interventions such as training focus, population, and 
study design were drawn in tabulated form and 
were compared against predefined groups for 
synthesis. Studies were categorized based on 
intervention types (e.g., communication skills 
training, clinical trial readiness, cultural 
competence) and were evaluated for the sake of 
alignment with the objectives of the review before 
inclusion in the final synthesis. Studies were grouped 

based on intervention characteristics and 
compared against predefined criteria. The 
tabulated approach was used to present studies 
according to the relevant synthesis category. 

Heterogeneity was handled using subgroup 
analysis. Although no sensitivity analysis was 
performed. GRADE framework was used to assess 
certainty for body of given evidence.  Factors like 
study design, risk of bias, inconsistency in results, 
indirectness, and imprecision were evaluated to 
check the certainty. 

These articles explored the efficiency of 
competency training, the challenges faced during 
the implementation of such programs, and the 
variations in the practice of healthcare across the 
regions. 

RESULTS
Database searches identified 94 records, of which 8 
were duplicates. A total of 86 records were 
screened, and 69 were assessed for retrieval. 
Fifty-four studies in total were excluded (n=18 out of 
scope, n=21 insufficient data, n=15 not research 
articles). The final review included 15 studies that 
met the inclusion criteria. The flow diagram of the 
study selection process is summarized in the PRISMA 
flow diagram(Figure 1). The included studies 
encompassed a variety of populations and 
geographic regions. 75% of these studies were 
conducted in Asia, 20% in the Americas, and 5% 
in Africa. The study designs included longitudinal 
(6), cross-sectional (5), and survey-based (4) 
designs. The studies focused on 
communication skills, interprofessional 
education, cross-cultural competence, 
and clinical trial readiness. Study 
characteristics and outcomes were detailed 
in Table 1. All the research articles included 
were published in the last five years (from 2020 to 
2024).
Several studies were excluded despite thematic 
relevance. For example, Smith et al., 2022 focused 
on competency training in non-healthcare fields, 
Garcia et al., 2021 lacked empirical data, Chen et 
al. (2023 provided insufficient participant and 
intervention details, and Johnson et al., 2020 was an 
opinion piece without research-based evidence. 
These exclusions ensured that only empirical studies 
with adequate data and relevant scope were 
included in the synthesis.

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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Fig. 1: PRISMA Model Demonstration of Selection and Elimination of Studies for Review Process Under 
the Inclusion Criteria. 

The risk of bias was evaluated by the Evidence Project Risk of Bias tool. Most of the studies had moderate risk 
value due to some variability in study designs and reporting. High risk was identified in studies where control 
groups were absent or data were not complete. Measures to address these biases were applied 
inconsistently across studies and were noted accordingly. The studies showed positive impacts of 
competency training, such as improved communication skills, enhanced cultural competence, and an 
increase in the rate of patient satisfaction. Some challenges were underscored that including variability in 
implementation, resource constraints, and lack of standardized methodologies. New methods like hands-on 
training and multimedia tools showed improvement in results compared to traditional theoretical methods. 

The certainty of evidence for communication skills, patient satisfaction, and effectiveness of hands-on 
training was moderate. While for clinical trial readiness and cultural competence, it was low to moderate 
due to variability in study designs and measurement tools. Low certainty was seen for long-term healthcare 
outcomes due to a lack of longitudinal studies. Hence, standardized methods and rigorous assessments are 
required to strengthen future evidence. 

Table 1: Summary Table for Studies Listed According to Inclusion Criteria. 
Authors & 

Year (Region) 
Study Design 

(Population N) 
Training 
Focus 

Confounde
rs 

Addressed 

Outcomes 
Measured 

Key Findings Innovations 
& 

Challenges 
Highlighted 

Faizin, 2023 
(Indonesia) 11 

Quantitative 
cross-sectional 
study (N=185 
students (142 
medical, 43 
dentistry)) 

Interprofessi
onal 
education 
readiness 

Gender, 
field of 
study 

Readiness for 
collaboration, 
teamwork, and 
communication 
in community 
medicine 
interventions 

65.36% readiness 
level for 
collaborative 
practice; no 
significant 
differences 
between medical 
and dentistry 
students, 
supporting IPE 
implementation 

Emphasized the need 
for broader IPE 
training to prepare 
students for 
community-based 
care practices 

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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(Taiwan) 12 

Multistage survey 
study (N=1567 
medical students, 
122 clinical 
teachers) 

Cross-
cultural 
care 
competen
ce (CCC) 

Gender, 
education 
stage, and 
institutional 
differences 

Perceived 
preparedness, 
skills, and 
educational 
environment 
gaps for treating 
diverse groups 

Students 
perceived gaps in 
CCC training as 
they advanced; 
insufficient 
curriculum 
coverage on 
cultural diversity 
led to perceived 
unpreparedness 

Highlighted curriculum 
gaps in cultural 
diversity training; 
proposed targeted 
modules to address 
unmet needs 

Lee et al., 2020 
(Global: Sub-
Saharan 
Africa, Latin 
America) 13 

Survey-based 
study (N=35 
clinical 
investigators) 

Clinical trial 
competen
cy and 
training 
needs 

Geographi
c region 
differences, 
self-
perceived 
competen
ce vs. 
relevance 

Role-relevance 
and self-
competence in 9 
domains 

Low competence 
in data 
management, 
informatics, and 
community 
engagement; 
ethical 
considerations 
scored highest for 
competence and 
relevance 

Identified regional 
disparities in clinical 
trial training; 
suggested resource-
sharing and tailored 
interventions 

Sulena et al., 
2024 (India) 14 

Survey-based 
study (N=60 
faculty, 32 
administrators, 
580 students) 

CBME 
implement
ation and 
challenges 

Faculty 
training 
levels, 
infrastructur
e 
adequacy, 
and 
student 
awareness 

Perceptions of 
CBME reforms, 
challenges, and 
proposed 
solutions 

Lack of trained 
faculty and 
infrastructure; 
students valued 
integrated 
teaching and 
electives 

Proposed faculty 
development 
programs and 
resource optimization 
to enhance CBME 
effectiveness 

Febbraro et al., 
2023 
(Canada) 15 

National 
questionnaire 
study (N=41 
respondents: 
residents, fellows, 
new-to-practice 
physicians) 

Medical 
oncology 
clinical trials 
and CBME 
impact 

Training 
variability, 
region-
specific 
resources 

Competence, 
preparedness, 
and willingness 
for clinical trial 
roles 

Most trainees rated 
competence and 
preparedness as 
poor; willingness to 
participate in trials 
remained high 

Addressed the need 
for standardized 
competency-based 
training in oncology 
clinical trials 

Sankar et al., 
2020  
(India) 16 

Questionnaire-
based cross-
sectional study 
(N=296: medical 
undergraduates, 
residents, doctors) 

Knowledge
, attitude, 
and 
perception 
of clinical 
trials 

Sampling 
bias, 
response 
rate 

Mean 
knowledge, 
attitude, and 
perception 
scores; 

Good knowledge 
and positive 
attitudes towards 
clinical trials, but 
negative 
perceptions about 

Suggested targeted 
education and 
sensitization programs 
to improve 
perceptions of local 
clinical trials 

Hsiao et al., 
2020 (Taiwan) 
17

Randomized 
controlled trial 
(N=96: final-year 
medical students) 

Interactive 
multimedia 
eBook for 
clinical 
competen
cy training 

Variability in 
baseline 
OSCE 
scores, user 
interface 
issues 

OSCE scores 
(mock and 
national); 
cognitive 
learning gain; 
user satisfaction 
feedback 

Enhanced OSCE 
scores correlated 
with better 
confidence, 
problem-solving 
abilities, and better 
doctor-patient 
relationship 
outcomes 

Demonstrated 
multimedia tools’ 
potential to improve 
competency 
outcomes; addressed 
user interface 
challenges 

Dieck-Assad et 
al., 2021 
(Mexico) 18 

Quantitative 
study (N=197, TEC 
undergraduates) 

Emergency 
First 
Response 
(EFR) 
Competen
cy 

Variations in 
training 
approach, 
duration, 
and 
regional 
disparities 

Certification 
grade, capstone 
project 
outcomes 

High performance 
in EFR competency 
post-training. 
Students 
demonstrated 
significant skills in 
CPR, bandages, 
etc., and 
developed 
innovative 
emergency 
response tools. 

Showcased 
innovation in 
emergency response 
training tools; 
emphasized practical 
application of EFR skills 

Shukla et al., 
2022  
(India) 19 

Interventional 
study (N=57, MBBS 
undergraduates) 

Research 
Methodolo
gy Skills 

Prior 
knowledge 
of research 
methodolo
gy 

Pre and post-test 
scores, learning 
gain 

Research training 
significantly 
improved 
understanding of 
methodology. 
Learning gain was 
59.1%. Classroom 
environment and 
mentorship played 
key roles. 

Highlighted 
mentorship and 
interactive 
environments as 
critical for research 
methodology training 

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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Sng et al., 2023 
(Singapore) 20 

Cross-sectional 
study (N=264 
dental students) 

Managem
ent of 
medically 
compromis
ed patients 

Education 
type: theory 
vs. 
experiential 
learning 

Confidence in 
acute/emergen
cy care, MCQ 
scores 

Theory-only 
training is 
insufficient for 
managing 
acute/emergency 
medical 
conditions. 
Experiential 
learning increased 
confidence and 
competence. 

Advocated for 
experiential learning 
methods to better 
prepare students for 
emergency care 
scenarios 

Mills et al., 2021 
 (USA) 21 

Cross-sectional 
survey (N=285; 
responses=124, 
43.5%) 

Community 
of Practice 
(CoP) in 
dental 
education 

Gender, 
academic 
year, prior 
cohort 
training 
data 

Perceptions of 
CoP on 
knowledge-
building, 
preparedness for 
practice, and 
professional 
development 

CoP effectively 
supports 
knowledge 
sharing, readiness 
for clinical 
practice, and 
professional 
networking 

Proposed CoP as a 
scalable model for 
fostering professional 
collaboration and 
practice readiness 

Khan et al., 
2021 (Pakistan) 
22

Cross-sectional 
study (N=110; 
response 
rate=73%) 

Undergrad
uate dental 
curriculum 

Compariso
n between 
final-year 
students 
and house 
officers 

Satisfaction with 
education 
quality, clinical 
training 
preparation for 
independent 
practice 

Only 23% were 
satisfied with the 
education quality; 
25% felt prepared 
for independent 
practice 

Indicated need for 
curricular reforms to 
better align 
education with 
independent practice 
demands 

Jawade et al., 
2021 
 (India) 23 

Cross-sectional 
online survey 
study (N=300 
interns) 

Research 
opportunitie
s and 
challenges 

Gender, 
age, 
institution, 
and 
education 
level 

Knowledge, 
attitude, and 
practice 
regarding 
research; interest 
in future 
research 

Research skills are 
seen as critical; 
students face 
barriers like a lack 
of knowledge and 
stress in the 
research processes 

Emphasized the 
importance of 
reducing research 
barriers and 
promoting skill-
building initiatives 

Chawin 
Suwanchatch
ai et al., 2024 
(Thailand) 24 

Single-group pre-
post 
interventional 
study (N=193 
students: 152 
medical, 41 
health promotion) 

Enhancing 
collaborativ
e 
competenc
ies through 
CBIPE 

Gender, 
cultural 
integration 
in 
community 
settings 

IPE 
competencies 
(ICCAS Thai 
version), student 
satisfaction 

Significant 
improvement in IPE 
skills; high 
satisfaction; time 
limitations for some 
activities noted 

Highlighted time 
constraints as a 
challenge to 
implementing 
community-based IPE 
programs 

IE Yarhere et 
al., 2023 
(Nigeria) 25 

Cross-sectional 
survey study 
(N=238 
educators) and 
qualitative panel 
discussion (6 
experts) 

Improving 
teaching 
competenc
ies to scale 
up student 
output 

Barriers to 
certificatio
n, brain 
drain 
impacting 
teaching 

Educator 
perceptions on 
teaching 
certification, 
panel insights on 
improving 
teaching 
strategies 

15.5% of educators 
had certification; 
the majority 
supported faculty 
development but 
opposed 
mandatory 
certification; short 
courses were 
preferred for skill 
enhancement 

Suggested short 
courses and 
certification reforms 
to address faculty 
development 
challenges 

Table 2 showed the assessment of risk of bias using the Evidence Project Risk of Bias Tool. The studies were 
categorized as responses, No (high risk of bias), NR (Not Reported) or Yes (low risk of bias). The cohort (Yes) 
was defined in many studies, but lacked random assignment and selection process (No). Only few studies 
reached an 80% follow-up rate or ensured baseline equivalence. The table is a structured overview by which 
methodological rigor is assessed in studies. 

Table 2: Risk of Bias Assessment of Individual Studies 
Authors  
& Year  

(Region) 

Study 
Cohort 

Control or 
Comparison 

Group 

Pre/Post 
Intervention 

Data 

Random 
Assignment of 

Participants 
to the 

Intervention 

Random 
Selection 

of 
Participant

s for 
Assessme

nt 

Follow-
up Rate 
of 80% 

or More 

Compariso
n Groups 

Equivalent 
on 

Sociodemo
graphic 

Comparison 
Groups 

Equivalent at 
Baseline on 
Disclosure 

Faizin, 2023 
(Indonesia) 11 

Yes No No No No No No No 

Lu et al., 2020 
(Taiwan) 12 

Yes Yes Yes No No Yes No No 

Lee et al., 2020 
(Global: Sub-
Saharan Africa, 
Latin America) 13 

Yes No No No No No No No 

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT,
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
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DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.

In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
Systematic review demonstrated that the Neutrophil 
Percentage to Albumin Ratio functions effectively as 
both a diagnostic and prognostic biomarker in HCC 

and CLD conditions. Various studies validated NPAR 
diagnostic effectiveness because it provided 
outstanding diagnostic results when distinguishing 
HCC from CLD22,23. The diagnostic performance of 

NPAR surpassed traditional biomarkers such as ALT, 
AST and bilirubin, with its sensitivity and specificity 
measurements exceeding 80% in most cases. 
Existing biomarkers used for liver disease diagnosis 
fail to accurately discriminate between benign and 
malignant conditions, highlighting the significance 
of NPAR measurement.

NPAR demonstrated significant prognostic features 
in this study. As NPAR levels increased in HCC 
patients, they experienced worse survival outcomes 
and increased recurrence risks24,25. Two researchers 
showed that elevated NPAR levels significantly 
raised the risk of poor prognosis, highlighting its value 
as a predictive measure for patient health 
outcomes. The patient populations tested in these 
studies indicated that NPAR functions as a biomark-
er to identify patients with elevated risk profiles 
regarding survival outcomes and recurrence, 
enabling more strategic medical treatments 26.

This review demonstrated NPAR's capability in 
detecting liver disease at early stages, especially 
through its evaluation of liver fibrosis and cirrhosis. 
Another study showed the effectiveness of NPAR for 
detecting early fibrosis stages with satisfactory diag-
nostic accuracy when used for liver condition 
surveillance27. While these studies yielded promising 
results, they also emphasized several research limita-
tions. The current assessment of NPAR thresholds 
presented major hurdles because researchers 
employed different numbers in various research 
investigations, 28,29.  Standards for NPAR cutoffs must 
be established because current variations make 
practical utilization of this measure difficult in clinical 
settings as well as limit its acceptance by medical 
practitioners30.

The diagnostic accuracy and prognostic functions 
of NPAR matched traditional liver biomarkers and 
surpassed them in particular cases 31. NPAR 
remained behind invasive liver biopsy testing and 
established imaging techniques in obtaining recog-
nition as a diagnostic standard in the medical com-
munity32,33. The results from the reviewed studies 
displayed NPAR's superior performance compared 
to conventional biomarkers, yet the insufficient 
long-term prospective study and modest sample 
size challenge the transferability of obtained 
research findings34.

Routine implementation of NPAR had the potential 
to introduce an economic diagnostic method that 
avoided invasive procedures 35,36. NPAR showed 
great usefulness within healthcare contexts that 
lacked either imaging technologies or biopsy proce-
dures37. The combination of NPAR with other 
biomarkers in diagnostic assessments would 
produce a better prognostic and diagnostic tool for 
liver disease monitoring 38,39.

Future research is needed to execute extensive 
multicenter studies to verify NPAR capability in diag-
nosing and predicting the course of liver diseases. 
Researchers should work to establish standardized 
thresholds for NPAR measurements because this 
would produce uniformity throughout various 
clinical testing situations. The analysis of NPAR in 
long-term studies offered researchers better 
information about how it affected disease develop-
ment and patient response 40.

The development of NPAR as a diagnostic and 
prognostic biomarker in liver diseases and HCC 
requires further investigation to optimize its clinical 
application. The clinical adoption of NPAR in hepa-
tology required standardized protocols accompa-
nied by increases in study participant numbers and 
extended observation periods.

CONCLUSION
Research showed that Neutrophil Percentage to 
Albumin Ratio (NPAR) demonstrated major clinical 
potential as a biomarker for diagnosing hepatocel-
lular carcinoma (HCC) and chronic liver diseases 
(CLD). Statistical analysis showed that NPAR 
exceeded traditional disease biomarkers in perfor-
mance because it achieved strong diagnostic 
metrics of sensitivity and specificity and area under 
the curve (AUC) values. Cancer recurrence risks and 
decreased survival durations were consistently relat-
ed to NPAR in patients with hepatocellular carcino-
ma based on studies performed to assess its prog-
nostic value. Standardized large-scale research 
must verify these findings because NPAR threshold 
discrepancies and limited sample sizes throughout 
the included studies present potential biases. Future 
studies are needed to determine standard NPAR 
cutoffs and assess their extended forecast accuracy 
and their potential use in multi-biomarker testing 
processes. Future validation of NPAR would enable 
medical practice to adopt this non-invasive tool for 
cost-effective liver disease management which 
would improve diagnostic accuracy and patient 
outcomes prediction.
 
LIST OF ABBREVIATIONS
NPAR: Neutrophil Percentage to Albumin Ratio
HCC: Hepatocellular Carcinoma
CLD: Chronic Liver Disease
ALT: Alanine Aminotransferase
AST: Aspartate Aminotransferase
NAFLD: Non-Alcoholic Fatty Liver Disease
AUC: Area Under the Curve
PRISMA: Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses

CONFLICT OF INTEREST
None

AUTHORS’ CONTRIBUTIONS
All authors equally participated as per ICMJE.

REFERENCES
1. Mak LY, Liu K, Chirapongsathorn S, Yew KC, 
Tamaki N, Rajaram RB et al. Liver diseases and hepa-
tocellular carcinoma in the Asia-Pacific region: 
burden, trends, challenges and future directions. 
Nat Rev Gastroenterol Hepatol. 2024 
Dec;21(12):834-851. doi: 
10.1038/s41575-024-00967-4.
2. Labenz C, Arslanow A, Nguyen-Tat M, Nagel M, 
Wörns MA, Reichert MC et al. Structured Early detec-
tion of Asymptomatic Liver Cirrhosis: Results of the 
population-based liver screening program SEAL. J 
Hepatol. 2022 Sep;77(3):695-701. doi: 10.1016/j.-
jhep.2022.04.009.
3. Sharma KK, Mohsin M, Mittal P, Ali Z, Fatma N, 
Upadhyay P et al. Diagnosis of the Initial Stage of 
Hepatocellular Carcinoma: A Review. Curr Pharm 
Des. 2024;30(22):1708-1724. doi: 
10.2174/0113816128298875240321073907.
4. Anstee QM, Castera L, Loomba R. Impact of 
non-invasive biomarkers on hepatology practice: 
Past, present and future. J Hepatol. 2022 
Jun;76(6):1362-1378. doi: 10.1016/j.jhep.2022.03.026.
5. Parikh ND, Tayob N, Singal AG. Blood-based 
biomarkers for hepatocellular carcinoma screening: 
Approaching the end of the ultrasound era? J 
Hepatol. 2023 Jan;78(1):207-216. doi: 10.1016/j.-
jhep.2022.08.036.
6. Liu CF, Chien LW. Predictive Role of Neutro-
phil-Percentage-to-Albumin Ratio (NPAR) in Nonal-
coholic Fatty Liver Disease and Advanced Liver 
Fibrosis in Nondiabetic US Adults: Evidence from 
NHANES 2017-2018. Nutrients. 2023 Apr;15(8):1892. 
doi: 10.3390/nu15081892.
7. Cucoranu DC, Pop M, Niculescu R, Kosovski IB, 
Toganel RO, Licu RA et al. The Association of Nonal-
coholic Fatty Liver Disease With Neutrophil-to-Lym-
phocyte Ratio and Neutrophil-Percentage-to-Albu-
min Ratio. Cureus. 2023 Jun;15(6):e41197. doi: 
10.7759/cureus.41197.
8. Chen G, Fan L, Yang T, Xu T, Wang Z, Wang Y et al. 
Prognostic nutritional index (PNI) and risk of non-al-
coholic fatty liver disease and advanced liver 
fibrosis in US adults: Evidence from NHANES 
2017-2020. Heliyon. 2024 Feb;10(4):e25660. doi: 
10.1016/j.heliyon.2024.e25660.
9. Nørgaard BL, Gaur S, Fairbairn TA, Douglas PS, 
Jensen JM, Patel MR et al. Prognostic value of coro-
nary computed tomography angiographic derived 
fractional flow reserve: a systematic review and 
meta-analysis. Heart. 2022 Feb;108(3):194-202. doi: 
10.1136/heartjnl-2021-319773.
10. Bao B, Xu S, Sun P, Zheng L. Neutrophil to albumin 
ratio: a biomarker in non-alcoholic fatty liver disease 
and with liver fibrosis. Front Nutr. 2024 
Apr;11(1):1368459. doi: 10.3389/fnut.2024.1368459.
11. Li X, Wu M, Chen M, Liu R, Tao Q, Hu Y et al. The 

Association Between Neutrophil-Percentage-to-Al-
bumin Ratio (NPAR) and Mortality Among Individuals 
With Cancer: Insights From National Health and 
Nutrition Examination Survey. Cancer Med. 2025 
Jan;14(2):e70527. doi: 10.1002/cam4.70527. 
12. Du X, Wei X, Ma L, Liu X, Guo H, Liu Y et al. Higher 
levels of neutrophil percentage-to-albumin ratio 
predict increased mortality risk in patients with liver 
cirrhosis: a retrospective cohort study. Eur J Gastro-
enterol Hepatol. 2023 Feb;35(2):198-203. doi: 
10.1097/MEG.0000000000002470.
13. Yu Y, Zhong Z, Yang W, Yu J, Li J, Guo X et al. 
Neutrophil Percentage-to-Albumin Ratio and Risk of 
Mortality in Patients on Peritoneal Dialysis. J Inflamm 
Res. 2023 Dec 21;16:6271-6281. 
14. Bannaga A, Arasaradnam RP. Neutrophil to 
lymphocyte ratio and albumin bilirubin grade in 
hepatocellular carcinoma: A systematic review. 
World J Gastroenterol. 2020 Sep;26(33):5022-5049. 
doi: 10.3748/wjg.v26.i33.5022. 
15. He MY, Du XJ, Liu YM. Association between 
neutrophil-albumin ratio and ultrasound-defined 
metabolic dysfunction-associated fatty liver disease 
in U.S. adults: evidence from NHANES 2017-2018. 
BMC Gastroenterol. 2025 Jan;25(1):20. doi: 
10.1186/s12876-025-03612-9.
16. Wang Y, Chen S, Tian C, Wang Q, Yang Z, Che W 
et al. Association of systemic immune biomarkers 
with metabolic dysfunction-associated steatotic 
liver disease: a cross-sectional study of NHANES 
2007-2018. Front Nutr. 2024 Sep;11(1):1415484. doi: 
10.3389/fnut.2024.1415484.
17. Feng Y, Xu W, Tang S, Ye Z, Fang P, Abdullah G et 
al. Inflammation, nutrition, and biological aging: The 
prognostic role of Naples prognostic score in nonal-
coholic fatty liver disease outcomes. Diabetes Res 
Clin Pract. 2024 Jul;213(1):111749. doi: 10.1016/j.dia-
bres.2024.111749.
18. Lissing M, Vassiliou D, Floderus Y, Harper P, Bottai 
M, Kotopouli M et al. Risk of primary liver cancer in 
acute hepatic porphyria patients: A matched 
cohort study of 1244 individuals. J Intern Med. 2022 
Jun;291(6):824-836. doi: 10.1111/joim.13463
19. Celikbilek M, Dogan S, Gursoy S, Zararsız G, Yurci 
A, Ozbakır O et al. Noninvasive assessment of liver 
damage in chronic hepatitis B. World J Hepatol. 
2013 Aug;5(8):439-445. doi: 10.4254/wjh.v5.i8.439.
20. Zhang Y, Luo Q, Lin X, Wang L, Li Z, Chen J et al. 
Development and Validation of a New Model 
Including Inflammation Indexes for the Long-Term 
Prognosis of Hepatitis B-Related Acute-On-Chronic 
Liver Failure. J Med Virol. 2024 Dec;96(12):e70110. 
doi: 10.1002/jmv.70110.
21. Abou-Fadel J, Reid V, Le A, Croft J, Zhang J. Key 
Members of the CmPn as Biomarkers Distinguish 
Histological and Immune Subtypes of Hepatic 
Cancers. Diagnostics (Basel). 2023 Feb;13(6):1012. 
doi: 10.3390/diagnostics13061012.
22. Yao J, Sun J, Ebrahimi F, Bergman D, Green PH, 
Hagström H et al. Long-term risk of chronic liver 

disease in patients with celiac disease: a nationwide 
population-based, sibling-controlled cohort study. 
The Lan Reg Health–Eur. 2024 Dec;1(1);101201. doi: 
10.1016/j.lanepe.2024.101201.
23. Vaz J, Strömberg U, Midlöv P, Eriksson B, Bucheb-
ner D, Hagström H. Unrecognized liver cirrhosis is 
common and associated with worse survival in 
hepatocellular carcinoma: A nationwide cohort 
study of 3473 patients. J Intern Med. 2023 
Feb;293(2):184-199. doi: 10.1111/joim.13570. 
24. Zhuang PY, Wang JD, Tang ZH, Zhou XP, Yang Y, 
Quan ZW et al. Peritumoral Neuropilin-1 and VEGF 
receptor-2 expression increases time to recurrence 
in hepatocellular carcinoma patients undergoing 
curative hepatectomy. Oncotarget. 2014 
Nov;5(22):11121-11132. doi: 10.18632/oncotar-
get.2553.
25. Yang Y, He X, Tan S, Qu X, Huang W, Cai J et al. 
The association between immunoinflammatory 
biomarkers NLR, PLR, LMR and nonalcoholic fatty 
liver disease: a systematic review and meta-analysis. 
Clin Exp Med. 2025 Jan;25(1):39. doi: 
10.1007/s10238-024-01539-1.
26. Deleuran T, Vilstrup H, Becker U, Jepsen P. Epide-
miology of alcoholic liver disease in Denmark 
2006-2011: a population-based study. Alcohol Alco-
hol. 2015 Apr;50(3):352-357. doi: 10.1093/alcal-
c/agv003. 
27. Samad A, Zafar S, Ahmed MA, Ahsan N, Rizwan 
M, Shaikh SP et al. A Biomarker-Centric Diagnostic 
Approach based on Neutrophil Percentage to Albu-
min Ratio (NPAR) for Diabetic UTIs: Biomarker-Centric 
Diagnostic Approach for Diabetic Urinary Tract 
Infections. Pak J of Health Sci. 2024 
Jan;11(5):288-295. doi:54393/pjhs.v5i11.2534
28. Mousa N, Salah M, Elbaz S, Elmetwalli A, Elham-
mady A, Abdelkader E, et al. Neutrophil percent-
age-to-albumin ratio is a new diagnostic marker for 
spontaneous bacterial peritonitis: a prospective 
multicenter study. Gut Pathog. 2024 Apr 1;16(1):18. 
doi: 10.1186/s13099-024-00610-2. 
29. Jing Y, Tian B, Deng W, Ren Z, Xu X, Zhang D, et al. 
The Neutrophil Percentage-to-Albumin Ratio as a 
Biomarker for All-Cause and Diabetes-Cause Mortal-
ity Among Diabetes Patients: Evidence From the 
NHANES 1988-2018. J Clin Lab Anal. 2024 
Nov;38(21):e25110. doi: 10.1002/jcla.25110.
30. Shang Y, Akbari C, Dodd M, Zhang X, Wang T, 
Jemielita T, et al. Association between longitudinal 
biomarkers and major adverse liver outcomes in 
patients with non-cirrhotic metabolic dysfunc-
tion-associated steatotic liver disease. Hepatology. 
2024 Aug;1(1);1045. doi: 
10.1097/HEP.0000000000001045.. 
31. Lan CC, Su WL, Yang MC, Chen SY, Wu YK. 
Predictive role of neutrophil-percentage-to-albu-

min, neutrophil-to-lymphocyte and eosino-
phil-to-lymphocyte ratios for mortality in patients 
with COPD: Evidence from NHANES 2011-2018. 
Respirology. 2023 Dec;28(12):1136-1146. doi: 
10.1111/resp.14589. 
32. Wang L, Liu L, Liu X, Yang L. The association 
between neutrophil percentage-to-albumin ratio 
(NPAR) and depression among US adults: a 
cross-sectional study. Sci Rep. 2024 Sep;14(1):21880. 
doi: 10.1038/s41598-024-71488-y. 
33. Ji W, Li H, Qi Y, Zhou W, Chang Y, Xu D, et al. Asso-
ciation between neutrophil-percentage-to-albumin 
ratio (NPAR) and metabolic syndrome risk: insights 
from a large US population-based study. Sci Rep. 
2024 Nov;14(1):26646. doi: 
10.1038/s41598-024-77802-y. 
34. Yu Y, Zhong Z, Yang W, Yu J, Li J, Guo X, et al. 
Neutrophil Percentage-to-Albumin Ratio and Risk of 
Mortality in Patients on Peritoneal Dialysis. J Inflamm 
Res. 2023 Dec;16(1):6271-6281. doi: 10.2147/-
JIR.S437256.
35. Zhang J, Li D, Guo H, Yang J, Zhang H, Wu J, et al. 
Negative association between the neutrophil 
percentage-to-albumin ratio (NPAR) and psoriasis: a 
retrospective cross-sectional study. Arch Dermatol 
Res. 2025 Jan;317(1):190. doi: 
10.1007/s00403-024-03695-6.
36. Fan D, Wang T, Xiang J, Bai Y, Zhang L, Wang X. 
Neutrophil percentage-to-albumin ratio is associat-
ed with cognitive function in adults aged over 60 
years: An analysis of data from the NHANES 
2011-2014. J Alzheimers Dis. 2024 Nov;102(1):150-161. 
doi: 10.1177/13872877241283849.
37. Tang Y, Hou H, Li L, Yong L, Zhang S, Yan L, et al. 
Neutrophil Percentage-to-Albumin Ratio: A Good 
Parameter for the Evaluation of the Severity of 
Anti-NMDAR Encephalitis at Admission and Predic-
tion of Short-Term Prognosis. Front Immunol. 2022 
Apr;13(1):847200. doi: 10.3389/fimmu.2022.847200.
38. Gong Y, Li D, Cheng B, Ying B, Wang B. Increased 
neutrophil percentage-to-albumin ratio is associat-
ed with all-cause mortality in patients with severe 
sepsis or septic shock. Epidemiol Infect. 2020 
Apr;148:e87. doi: 10.1017/S0950268820000771. 
39.= Sun D, Du X, Cao X, Wu B, Li S, Zhao Y, et al. 
Neutrophil-Based Bionic Delivery System Breaks 
Through the Capillary Barrier of Liver Sinusoidal Endo-
thelial Cells and Inhibits the Activation of Hepatic 
Stellate Cells. Mol Pharm. 2024 Apr;21(4):2043-2057. 
doi: 10.1021/acs.molpharmaceut.4c00173.
40. Blonder JM, McCalden TA, Hsia CJ, Billings RE. 
Polynitroxyl albumin plus tempol attenuates liver 
injury and inflammation after hepatic ischemia and 
reperfusion. Life Sci. 2000 Nov;67(26):3231-3239. doi: 
10.1016/s0024-3205(00)00907-3.        

DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.
 
In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 
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DISCUSSION
The objective of this systematic review was to deter-
mine the effects of competency training programs 
in medical and dental education primarily focusing 
upon the integration of these training programs with 
community medicine and clinical research trials. This 
review aimed to determine whether such training 
programs could enhance healthcare providers’ 
potential to deliver effective care to diverse popula-
tions. The findings suggested that competency 
training programs, especially the ones that focus on 
communication and interpersonal skills, significantly 
improved healthcare delivery26. These programs 
increased healthcare providers’ understanding of 
the diversity of cultures and improved their ability to 
communicate effectively with patients from various 
ethnic backgrounds, which ultimately enhanced 
patient satisfaction and clinical outcomes 27. Studies 
by researchers indicated that readiness for collabo-
ration through interprofessional education was a 
critical factor in improving the delivery of healthcare 
in community settings. These programs were found 
to improve communication, nourish empathy, and 
create more patient-centered care models in other 
studies as well, 11,24.

Furthermore, researchers supported the notion that 
competency training helped in bridging the gaps in 
communication between healthcare providers and 
patients, reducing unevenness in the domain of 
healthcare 12,16. By understanding diverse beliefs and 
practices that were related to health, these 
programs not only addressed technical aspects of 
healthcare but also improved interpersonal relation-

ships between healthcare providers and patients 
belonging to diverse cultural backgrounds. These 
findings were consistent with the general improve-
ments observed in healthcare settings where com-
petency-based training was a part of the curriculum 
28,29.

Despite the results of this review, the studies also 
highlighted that the effectiveness of these training 
programs varied, depending on several factors such 
as duration of the training, the specific topics 
covered, and the mechanism of delivery 30,31. For 
example, it was found that structured mentorship 
and immersive learning experiences helped in 
improving clinical trial competency and research 
knowledge among trainees significantly. These 
findings suggested that hands-on, experi-
ence-based learning and consistent long-term 
training were much more effective than short-term 
theoretical training 13,15. However, a study showed 
that there was still variability in the implementation 
of these programs that caused inconsistent 
outcomes concerning patient recovery and 
attitudes of healthcare providers 19.

Moreover, some other factors which might have 
influenced the efficacy of these training programs 
included baseline competency of the participants, 
their previous experiences and the resources avail-
able for the program 32, 33. As indicated by a recent 
study, the institutional commitment and training 
support played a significant role in success of these 
initiatives. Institutions that prioritized diversity and 
inclusion tended to see more positive outcomes 

from these general competency training 
programs25. Moving forward, some studies that 
were reviewed pointed out that there was no 
standardized method for evaluating the impact of 
competency training 34. For instance, while some 
longitudinal studies reported improvements in 
healthcare outcomes as well as patient satisfaction, 
the short-term studies didn’t show much improve-
ment18, 23. This lack of standardization complicated 
the comparison among the results across different 
studies and therefore emphasized the need for 
more rigorous, comparable research designs to 
better understand the actual impact of competen-
cy training on healthcare outcomes.
 
In addition, the role of engaging, learnable, and 
welcoming training methods could not be overstat-
ed. It was demonstrated that hands-on experiences 
such as problem-solving activities in the real world 
significantly enhanced the effectiveness of training 
programs, which lead to greater retention of com-
petency skills and improved the relationship 
between healthcare provider and patient 17,20. 
Interactive training programs that were longer in 
length showed better efficacy in helping healthcare 
providers to internalize the principles of compe-
tence. This ultimately contributed to attaining more 
empathetic care, resulting in better patient 
outcomes 35, 36. However, there were some challeng-
es in scaling these programs, especially in regions 
where resources were limited. It was also highlighted 
that the infrastructure needed to support compre-
hensive training programs was lacking, particularly 
in low-resource settings 21. In such scenarios, com-
petency training might not be prioritized, which 
hindered its effectiveness in addressing health-
care-related problems. Additionally, “to make com-
petency-based education a priority” must be a part 
of government policy so that systematic inequalities 
in healthcare delivery systems can be tackled 37.

Ethical considerations also arose during the assess-
ment of competency training programs. Critics 
argued that competency measured by standard-
ized tests and self-assessments might not be able to 
adequately capture the complexities of individual 
biases, systematic inequities and structural challeng-
es within healthcare systems 38. These concerns 
highlighted the need for more comprehensive 
frameworks for evaluation that considered not only 
the immediate influence of training but also the 
long-term effects on healthcare systems and patient 
care 39. This review also showed some limitations, 
such as restricted use of the database, differences 
in study designs, and a lack of standardized assess-
ment tools. The drawbacks can be polished further 
to make the review process smooth

Innovative approaches as shown in studies towards 
competency training introduced dynamic, learn-

er-centered strategies which were designed to 
address key gaps in medical and dental education. 
These strategies adhered to the interactive digital 
tools, experiential learning methods, and collabora-
tive frameworks to enhance professional growth 
among trainees. By prioritizing hands-on experienc-
es, targeted interventions, and adaptable training 
models, these advancements served the multiple 
needs of learners and populations equivalently 40.

In the end, competency training in medical and 
dental education showed significant potential in 
improving healthcare delivery and patient 
outcomes. However, to take benefits from such 
programs completely, future research should focus 
on developing standardized evaluation methods, 
making longitudinal studies compulsory and incor-
porating diverse populations so that more compre-
hensive understanding can be taken from the role 
of competency in healthcare. Healthcare institu-
tions must prioritize competency training programs 
as a core component of their mission to improve 
patient care and reduce disturbances in the medi-
cal field.

CONCLUSION
Competency based training programs had core 
value in enhancing medical and dental education 
and communication, culture, and evidence-based 
practice. These programs improved patient care 
and comfort by strengthening the extent to which 
various populations’ needs could be met and 
ultimately, by enhancing their healthcare providers’ 
capabilities. The future needs should lay in develop-
ing long-term, realistic programs that would 
integrate the students into the environment of their 
practice and encourage an international outlook 
for improving the functioning of health care organi-
zations across the world. 

LIST OF ABBREVIATIONS
CBME: Competency-Based Medical Education
CMA: Comprehensive Meta-Analysis
CCC: Cross-Cultural Care Competence
CoP: Community of Practice
CBIPE: Community-Based Interprofessional Educa-
tion
IPE: Interprofessional Education
OSCE: Objective Structured Clinical Examination
EFR: Emergency First Response

CONFLICT OF INTEREST
None

AUTHORS’ CONTRIBUTIONS
All participants participated equally as per ICMJE.

REFERENCES
1. La Chimea T, Kanji Z, Schmitz S. Assessment of 
clinical competence in competency-based educa-

tion. Can J Dent Hyg. 2020 Jun;54(2):83. doi: not 
available
2. Lee GB, Chiu AM. Assessment and feedback 
methods in competency-based medical educa-
tion. Ann Allergy Asthma Immunol. 2022 
Mar;128(3):256-62. doi: 10.1016/j.anai.2021.12.010
3.Holmboe E. The transformational path ahead: 
competency-based medical education in family 
medicine. Fam Med. 2021 Feb;53(7):583-9. doi: 
10.22454/FamMed.2021.296914
4. Chaney KP, Hodgson JL. Using the five core com-
ponents of competency-based medical education 
to support the implementation of CBVE. Front Vet 
Sci. 2021 Jul;8:689356. doi:10.3389/fvets.2021.689356.
5. Hall AK, Schumacher DJ, Thoma B, Caretta-Weyer 
H, Kinnear B, Gruppen L, et al. Outcomes of compe-
tency-based medical education: a taxonomy for 
shared language. Med Teach. 2021 Jul 
;43(7):788-793. doi:10.1080/0142159X.2021.1925643
6. Lomis KD, Mejicano GC, Caverzagie KJ, Monrad 
SU, Pusic M, Hauer KE. The critical role of infrastruc-
ture and organizational culture in implementing 
competency-based education and individualized 
pathways in undergraduate medical education. 
Med Teach. 2021 Apr;43(2):S7-S16. doi: 
10.1080/0142159X.2021.1924364
7. Ho D, Quake SR, McCabe ER, Chng WJ, Chow EK, 
Ding X, et al. Enabling technologies for personalized 
and precision medicine. Trends Biotechnol. 2020 
May;38(5):497-518. doi:10.1016/j.tibtech.2019.12.021
8. Kilag OK, Malbas MH, Miñoza JR, Ledesma MM, 
Vestal AB, Sasan JM. The views of the faculty on the 
effectiveness of teacher education programs in 
developing lifelong learning competence. J High 
Educ Acad Adv. 2024 Jan;1(2):92-102. 
doi:10.1186/s40594-018-0125-4
9. Santen SA, Ginzburg SB, Pusic MV, Richardson J, 
Banks E, George KE, et al. The Association of Master 
Adaptive Learning with Less Burnout and More 
Resilience in Obstetrics and Gynecology Residents. 
Acad Med. 2023 Oct;1(1):10-97. 
doi:10.1097/ACM.0000000000005733
10. Zipkin DA, Ramani S, Stankiewicz CA, Lo MC, 
Chisty A, Alexandraki I, et al. Clinician-educator 
training and its impact on career success: a mixed 
methods study. J Gen Intern Med. 2020 
D e c ; 3 5 ( 1 ) : 3 4 9 2 - 3 5 0 0 . 
doi:10.1007/s11606-020-06049-w.
11. Faizin C. Readiness of Interprofessional Education 
In Community Medicine: Medical And Dentistry 
Students. Al-Iqra Med J. 2023 Mar;6(1):1-6. Doi: not 
available
12. Lu PY, Tsai JC, Green A, Hsu AS. Assessing Asian 
medical students’ readiness for diversity: localizing 
measures of cross-cultural care competence. Teach 
Learn Med. 2021 May 27;33(3):220-34. 
doi:10.1080/10401334.2020.1830097.
13. Lee JY, Lensing SV, Botello-Harbaum MT, Medina 
R, Zozus M. Assessing clinical investigators’ percep-
tions of relevance and competency of clinical trials 

skills: An international AIDS Malignancy Consortium 
(AMC) study. J Clin Transl Sci. 2021 Jan;5(1):e28. 
doi:10.1017/cts.2020.520.
14. Sulena S, Kulkarni A, Mathur M, Jyoti N, Sidhu TK, 
Badyal D, Guha R. Challenges in Implementing 
Competency-based Medical Education in 
India–Stakeholders’ Perspective: A Mixed-method 
Analysis. Int J Appl Basic Med Res. 2024 
Oct;14(4):225-232. doi:10.4103/ijabmr.ijabm-
r_268_24.
15. Febbraro M, Kazemi G, Juergens R, Pond GR. 
Trainee evaluations of preparedness for clinical trials 
in medical oncology—A national questionnaire. 
Curr Oncol. 2023 Aug;30(8):7627-7637. 
DOI:10.3390/curroncol30080553.
16. Kn Hs, Palappallil Ds, Panattil P. Clinical trials: 
Perspectives of medical community. Clin Trials. 
2020;13(9):228. doi:10.22159/ajpcr.2020.v13i9.38228
17. Hsiao YT, Liu HY, Hsiao CC. Development of a 
novel interactive multimedia e-learning model to 
enhance clinical competency training and quality 
of care among medical students. InHealthcare. 
2020 Nov;8(4):500. doi:10.3390/healthcare8040500.
18. Dieck-Assad G, González Peña OI, Rodrí-
guez-Delgado JM. Evaluation of emergency first 
response’s competency in undergraduate college 
students: Enhancing sustainable medical education 
in the community for work occupational safety. Int J 
Environ Res Public Health. 2021 Jul;18(15):7814. 
doi:10.3390/ijerph18157814.
19. Shukla S, Acharya S, Acharya N, Singh S, Dolas P. 
Inculcating research methodology related skills and 
aptitude amongst medical undergraduates-An 
interventional study. J Fam Med Prim Care. 2022 
Jul;11(7):3648-3653. doi:10.4103/jfmpc.jfmp-
c_1812_21.
20. Sng TJ, Yong CW, Wong RC. Cross sectional study 
on the competence and confidence of dental 
students and graduates in the management of 
medically compromised patients and acute medi-
cal emergencies. PLoS One. 2023 
Feb;18(2):e0281801. doi:10.1371/jour-
nal.pone.0281801
21. Mills DA, Bernstein J. A community of practice in 
dental education: a phenomenon of newcomers 
becoming oldtimers. J Dent Educ. 2021 
Jul;85(7):1259-1266. doi:10.1002/jdd.12582
22. Khan R, Khan S. Quality of dental education 
among students after graduation: a perspective 
study. Pak J Med Dent. 2021 Aug;10(4):98-103. 
doi:10.21815/JDE.019.094.
23. Jawade P, Reche A, Chhabra KG, Madhu PP, 
Kitey V, Hiware G. Knowledge, attitude and prac-
tice of research opportunities among medical and 
dental interns in Central India. J Pharm Res Int. 2021 
Nov;33(47):146-149. doi:10.9734/-
JPRI/2021/v33i47B33105
24. Suwanchatchai C, Khuancharee K, Rattana-
mongkolgul S. Community-based interprofessional 
education for medical and health promotion 

students. BMC Med Educ. 2024 Jan;24(1):93. 
doi:10.1186/s12909-024-05066-1
25. Yarhere IE, Ogundipe O, Williams A. Scaling up 
numbers and competency of graduating medical 
and dental students in Nigeria. Niger J Clin Pract. 
2023 Sep;26(9):1377-1382. doi:10.4103/n-
jcp.njcp_246_23.
26. Grover A, Howley LD. Competency-based medi-
cal education—a journey or destination?. JAMA 
Netw Open. 2023 Apr;6(4):e237395. doi:10.1001/ja-
manetworkopen.2023.7395.
27. Deeter C, Hannah D, Reyes C. Professional 
development for clinical research professionals. J 
Res Adm. 2020;51(2):15-40. doi:not available
28. Rhoney DH, Chen AM, Churchwell MD. 
The need for competency-based education. Am J 
Pharm Educ. 2024 May;88(5):100706. 
doi:10.1016/j.ajpe.2024.100706.
29. Gebremickael A, Mulu A. National competen-
cy-based medical curriculum in Ethiopia: opportuni-
ties and challenges. BMC Med Educ. 2024 
Jul;24(1):799. doi:10.1186/s12909-024-05796-2.
30. Sharma K, Sharma A, Neemawat K. Competen-
cy-based training for dental interns in Jaipur. 
CHRISMED J Health Res. 2020 Apr;7(2):110-114. 
doi:10.4103/cjhr.cjhr_60_19
31. Skivington K, Matthews L, Simpson SA. Framework 
for developing and evaluating complex interven-
tions. BMJ. 2021 Sep;374:n2061. 
doi:10.1016/j.ijnurstu.2024.104705.
32. Witt CM, Balneaves LG, Carlson LE, et al. Educa-
tion competencies for integrative oncology. J 
Cancer Educ. 2022 Jun;37(3):499-507. 
doi:10.1007/s13187-020-01829-8.

33. Dragan IF, Yildiz LF, Dunn K. Integrating remote 
proctoring in dental education. J Dent Educ. 2020 
Jul;85(7):1071-1073. doi:10.1002/jdd.12307.
34. Mohile SG, Epstein RM, Hurria A. Communication 
with older patients using geriatric assessment. JAMA 
Oncol. 2020 Feb;6(2):196-204. doi:10.1001/jamaon-
col.2019.4728.
35. Batt AM, Tavares W, Williams B. Development of 
competency frameworks in healthcare professions. 
Adv Health Sci Educ. 2020 Oct;25(5):913-987. 
doi:10.1007/s10459-019-09946-w.
36. Dagnone JD, Chan MK, Meschino D. Bridging 
competency-based medical education theory to 
practice in Canada. Acad Med. 2020 
N o v ; 9 5 ( 1 1 ) : 1 6 4 3 - 1 6 4 6 . 
doi:10.1097/ACM.0000000000003216.
37. Deliz JR, Fears FF, Jones KE. Cultural competency 
interventions during medical school: a review. J Gen 
Intern Med. 2020 Feb;35(2):568-577. 
doi:10.1007/s11606-019-05417-5.
38. Shuyi AT, Zikki LY, Qi AM. Effectiveness of interpro-
fessional education for medical and nursing profes-
sionals. Nurse Educ Pract. 2024 Jan;74:103864. 
doi:10.1016/j.nepr.2023.103864.
39. Schuwirth LW, van der Vleuten CP. History of 
assessment in medical education. Adv Health Sci 
Educ. 2020 Dec;25(5):1045-1056. 
doi:10.1007/s10459-020-10003-0.
40. Gopalakrishnan S, Catherine AP, Kandasamy S. 
Implementation of competency-based medical 
education in India. J Educ Health Promot. 2022 
Jan;11(1):206. doi:10.4103/jehp.jehp_1130_21.

DOI: https://doi.org/10.36283/ziun-pjmd 14-2/068


