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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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SYSTEMATIC REVIEW

Molecular Insights to Adiponectin in Pregnancy 
Pathologies: A Systematic Review on 
Physiological and Clinical Pathological 
Perspective 

ABSTRACT

Background: Adiponectin was seen to work as an important adipokine that originated from 
adipocytes to regulate metabolic and inflammatory processes. The concentration of adiponectin 
altered throughout pregnancy, linking it to different pregnancy-related medical complications. This 
review aimed to investigate how adiponectin affects pregnancy pathologies at the molecular level, 
while examining both normal physiological events and associated medical outcomes. 

Methods: A thorough analysis of research was conducted through the examination of 
peer-reviewed studies in the PubMed, Scopus, and Google Scholar databases from 2010 to 2024. 
The research included studies examining how adiponectin functions during pregnancy, about 
gestational diabetes mellitus (GDM), preeclampsia, insulin resistance, and hypertension. The 
research included experimental studies, prospective studies, cohort studies, and case-control 
studies. The analysis excluded research papers that failed to mention definitive outcomes regarding 
adiponectin and those dealing exclusively with non-pregnancy medical conditions. This systematic 
review included 12 studies which received quality evaluation through application of the Evidence 
Project Risk of Bias Tool. Results were synthesized qualitatively.

Results: Among the 118 screened studies, 34 met the eligibility criteria after full-text review. 12 were 
finally included in the systematic review. The sample size ranged from 34 to 2503 participants. 
Pregnant women typically exhibited elevated adiponectin levels during early pregnancy, but this 
level decreased in cases of GDM and preeclampsia. Studies have shown that adiponectin regulates 
three key elements for pregnancy complications, which include insulin sensitivity, endothelial 
function, and inflammatory processes. The connection between impaired glucose metabolism in 
GDM patients and reduced vasodilatory and anti-inflammatory effects of adiponectin influences 
preeclampsia between these conditions. Research also indicated that adiponectin influenced fetal 
development by affecting the placenta’s ability to support fetal nutritional needs.  

Discussion: The potential existence of adiponectin represented a biomarker and therapeutic target 
for pregnancy complications. 

Keywords: Adiponectin, Pregnancy, Gestational Diabetes, Preeclampsia, Molecular Mechanisms, 
Inflammatory Response, Metabolic Regulation.
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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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INTRODUCTION
The protein adiponectin, which is mainly derived 
from adipocytes, functions as a critical adipokine 
that governs multiple metabolic processes, 
including insulin sensitivity, inflammation, and 
vascular health1. Recent studies have confirmed 
that adiponectin functions as a vital factor for 
managing metabolic conditions such as obesity, 
type 2 diabetes, and pregnancy-related health 
problems. During pregnancy, the body experienced 
extensive systemic changes that affected the 
management of adiponectin levels2. The changing 
levels of adiponectin were connected with distinct 
pregnancy issues, which included gestational 
diabetes mellitus (GDM), preeclampsia and preterm 
birth, and other complications3.

The bodily changes that occur throughout 
pregnancy cause intricate modifications to 
metabolic and immunological processes. The 
regulatory functions of insulin sensitivity, immune 
response, and endothelial function were directly 
managed by adiponectin4. Normal pregnancy 
started with elevated adiponectin levels, which 
decreased during later pregnancy stages, 
particularly when complications arose. Research 
now focused on establishing a clear understanding 
of how adiponectin worked at a molecular level, 
since this knowledge helped scientists to study 
pregnancy-related disorders5.  Gestational diabetes 
mellitus (GDM) appeared as a frequent 
pregnancy-linked metabolic abnormality, which 
brought rise to elevated blood glucose levels 
because of insulin resistance. GDM patients with 
reduced adiponectin levels had compromised 
glucose metabolism and insulin resistance6. The 
decline in adiponectin regulatory functions, which 
improved insulin sensitivity and controlled 
inflammation, served to advance the development 
of GDM. Adiponectin played a crucial role in 
endothelial function in preeclamptic patients7. It 
helped control hypertension while reducing 
inflammation through its anti-inflammatory 
properties and vasodilatory effects. Medical 
research indicated that low adiponectin 
concentrations lead to endothelial dysfunction, 
which is marked preeclampsia8.

The effect of adiponectin extended to fetal 
development while simultaneously affecting 
maternal metabolic health. Changes in adiponectin 

regulation influenced how the placenta operates, 
nutrients flow and fetal growth during pregnancy9. 
The concentrations of adiponectin in maternal 
blood streams influenced birth weight, which could 
lead to intrauterine growth restriction (IUGR) or fetal 
overgrowth development. Studies demonstrated 
that adiponectin held a critical position for 
managing pregnancy-related health for mothers 
and their growing fetuses10.

 Although research had expanded significantly, 
researchers still needed to understand fully how 
adiponectin operated at the molecular level to 
affect pregnancy-related diseases. Visible evidence 
suggested that adiponectin served both as an 
assessment marker and a therapeutic focus in 
managing pregnancy medical issues. This study 
conducted a comprehensive analysis of 
adiponectin's molecular mechanisms and its 
medical effects in pregnancy diseases while 
focusing on its influence in GDM diagnosis, 
preeclampsia progression, and fetal development. 
Industrial understanding of these molecular effects 
might help develop new therapeutic approaches 
that benefit both mothers and their fetuses during 
pregnancy.

METHODS
The researchers conducted this systematic review to 
understand how adiponectin affects 
pregnancy-related health conditions, specifically 
on molecular processes and clinical outcomes. The 
review implemented PRISMA guidelines to ensure 
complete reporting of research findings. The 
literature search was conducted using three 
databases: PubMed, Scopus, and Google Scholar, 
and included studies from 2010 up to 2024. The 
research design used Boolean operators with 
“adiponectin”, “gestational diabetes”, 
“preeclampsia”, and “fetal growth” along with 
additional designated keywords. Researchers could 
only evaluate studies that appeared in English 
sources because they eliminated non-English reports 
due to translation restrictions. 

The research included studies examining how 
adiponectin functions during pregnancy about 
gestational diabetes mellitus (GDM), preeclampsia, 
insulin resistance, and hypertension. The research 
included experimental studies, prospective studies, 
cohort studies, and case-control studies. The primary 

outcomes for which studies were examined include: 
Insulin resistance, endothelial dysfunction, and fetal 
growth. And the data was extracted for study 
details, population size, pathology, mechanism and 
key findings.  All of the measures, such as time points 
and analyses, which were explicitly tied to 
adiponectin’s role in the specified outcomes were 
prioritized. The analysis excluded research papers 
that failed to mention definitive outcomes 
regarding adiponectin and those dealing 
exclusively with non-pregnancy medical conditions. 
The examination of full-text documents indicated 
that 34 studies fulfilled the eligibility criteria from an 
initial screening of 118 articles. 12 articles were 
included in the systematic review table. Studies 
were grouped based on outcomes (e.g., GDM, 
preeclampsia) for synthesis. Assumptions were 
included for standardized diagnostic criteria for 
maternal conditions (e.g., IADPSG for GDM) if it was 
unreported or missing. Quality assessment of 
selected articles employed a standardized 
assessment tool, i.e. Evidence Project Risk of Bias 
Tool. Two independent reviewers executed both the 
screening and data extraction tasks but resolved 
any differing opinions with the help of a third 
reviewer for consultation. As research utilized 
narrative synthesis, it was ensured that no study 
lacked data. If there was missing data present, 
either assumptions were made according to 
International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria or authors 
of the studies were contacted.

  The research team extracted pertinent information 
from selected studies, such as study design, 
population, diagnosis of maternal conditions under 
examination, adiponectin functions, and study 
results. The authors combined data findings in a 
narrative framework, as the research presented 
heterogeneous results. The analysis used descriptive 
statistics for specific instances and conducted a 

qualitative synthesis to explain adiponectin's 
molecular mechanisms in insulin sensitivity control, 
inflammation reduction, vascular operation, and 
fetal developmental processes. For insulin 
resistance, mean differences in adiponectin levels 
and relations with insulin sensitivity were shown. 
Endothelial dysfunction was explored by presenting 
mean differences in adiponectin levels among 
preeclampsia and control populations and 
preeclampsia odds ratios. Fetal growth outcomes 
were analyzed using the correlation coefficients 
between the concentrations of maternal 
adiponectin and fetal characteristic indices such as 
birth weight. Data was tabulated using Excel 2020 
and analyzed by theme. The research maintained 
acceptable ethical standards because all selected 
studies followed established ethical guidelines. The 
analysis groups research findings into major themes, 
demonstrating how adiponectin participates in 
gestational diabetes mellitus, preeclampsia, fetal 
growth, and other pregnancy complications. 
GRADE framework was used for the assessment of 
the certainty of evidence. Scientific research has 
shown adiponectin’s potential as a biomarker for 
predicting pregnancy-related disorders and its 
therapeutic applications. However, more clinical 
evaluation is necessary for validating its use in 
managing pregnancy pathologies.

RESULTS
A total of 118 studies were gathered by searching 
through electronic databases such as PubMed, 
Scopus, and Google Scholar. 10 duplicates were 
removed leaving 108 articles to be screened via 
titles and abstract. 45 articles were excluded as the 
data was either irrelevant or insufficient. 63 were 
selected for full-text screening but 29 were 
unavailable, leaving 34 for full-text eligibility. In the 
last only 12 studies were left to be put into a 
systematic review as shown in Figure 1.
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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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INTRODUCTION
The protein adiponectin, which is mainly derived 
from adipocytes, functions as a critical adipokine 
that governs multiple metabolic processes, 
including insulin sensitivity, inflammation, and 
vascular health1. Recent studies have confirmed 
that adiponectin functions as a vital factor for 
managing metabolic conditions such as obesity, 
type 2 diabetes, and pregnancy-related health 
problems. During pregnancy, the body experienced 
extensive systemic changes that affected the 
management of adiponectin levels2. The changing 
levels of adiponectin were connected with distinct 
pregnancy issues, which included gestational 
diabetes mellitus (GDM), preeclampsia and preterm 
birth, and other complications3.

The bodily changes that occur throughout 
pregnancy cause intricate modifications to 
metabolic and immunological processes. The 
regulatory functions of insulin sensitivity, immune 
response, and endothelial function were directly 
managed by adiponectin4. Normal pregnancy 
started with elevated adiponectin levels, which 
decreased during later pregnancy stages, 
particularly when complications arose. Research 
now focused on establishing a clear understanding 
of how adiponectin worked at a molecular level, 
since this knowledge helped scientists to study 
pregnancy-related disorders5.  Gestational diabetes 
mellitus (GDM) appeared as a frequent 
pregnancy-linked metabolic abnormality, which 
brought rise to elevated blood glucose levels 
because of insulin resistance. GDM patients with 
reduced adiponectin levels had compromised 
glucose metabolism and insulin resistance6. The 
decline in adiponectin regulatory functions, which 
improved insulin sensitivity and controlled 
inflammation, served to advance the development 
of GDM. Adiponectin played a crucial role in 
endothelial function in preeclamptic patients7. It 
helped control hypertension while reducing 
inflammation through its anti-inflammatory 
properties and vasodilatory effects. Medical 
research indicated that low adiponectin 
concentrations lead to endothelial dysfunction, 
which is marked preeclampsia8.

The effect of adiponectin extended to fetal 
development while simultaneously affecting 
maternal metabolic health. Changes in adiponectin 

regulation influenced how the placenta operates, 
nutrients flow and fetal growth during pregnancy9. 
The concentrations of adiponectin in maternal 
blood streams influenced birth weight, which could 
lead to intrauterine growth restriction (IUGR) or fetal 
overgrowth development. Studies demonstrated 
that adiponectin held a critical position for 
managing pregnancy-related health for mothers 
and their growing fetuses10.

 Although research had expanded significantly, 
researchers still needed to understand fully how 
adiponectin operated at the molecular level to 
affect pregnancy-related diseases. Visible evidence 
suggested that adiponectin served both as an 
assessment marker and a therapeutic focus in 
managing pregnancy medical issues. This study 
conducted a comprehensive analysis of 
adiponectin's molecular mechanisms and its 
medical effects in pregnancy diseases while 
focusing on its influence in GDM diagnosis, 
preeclampsia progression, and fetal development. 
Industrial understanding of these molecular effects 
might help develop new therapeutic approaches 
that benefit both mothers and their fetuses during 
pregnancy.

METHODS
The researchers conducted this systematic review to 
understand how adiponectin affects 
pregnancy-related health conditions, specifically 
on molecular processes and clinical outcomes. The 
review implemented PRISMA guidelines to ensure 
complete reporting of research findings. The 
literature search was conducted using three 
databases: PubMed, Scopus, and Google Scholar, 
and included studies from 2010 up to 2024. The 
research design used Boolean operators with 
“adiponectin”, “gestational diabetes”, 
“preeclampsia”, and “fetal growth” along with 
additional designated keywords. Researchers could 
only evaluate studies that appeared in English 
sources because they eliminated non-English reports 
due to translation restrictions. 

The research included studies examining how 
adiponectin functions during pregnancy about 
gestational diabetes mellitus (GDM), preeclampsia, 
insulin resistance, and hypertension. The research 
included experimental studies, prospective studies, 
cohort studies, and case-control studies. The primary 

outcomes for which studies were examined include: 
Insulin resistance, endothelial dysfunction, and fetal 
growth. And the data was extracted for study 
details, population size, pathology, mechanism and 
key findings.  All of the measures, such as time points 
and analyses, which were explicitly tied to 
adiponectin’s role in the specified outcomes were 
prioritized. The analysis excluded research papers 
that failed to mention definitive outcomes 
regarding adiponectin and those dealing 
exclusively with non-pregnancy medical conditions. 
The examination of full-text documents indicated 
that 34 studies fulfilled the eligibility criteria from an 
initial screening of 118 articles. 12 articles were 
included in the systematic review table. Studies 
were grouped based on outcomes (e.g., GDM, 
preeclampsia) for synthesis. Assumptions were 
included for standardized diagnostic criteria 
for maternal conditions (e.g., IADPSG for GDM) if 
they were unreported or missing. Quality 
assessment of selected articles employed 
a standardized assessment tool, i.e. Evidence 
Project Risk of Bias Tool. Two independent reviewers 
executed both the screening and data extraction 
tasks but resolved any differing opinions with 
the help of a third reviewer for consultation. 
As research utilized narrative synthesis, it was 
ensured that no study lacked data. If there 
was missing data present, either assumptions 
were made according to International 
Association of Diabetes and Pregnancy 
Study Groups (IADPSG) criteria or authors of the 
studies were contacted.
  The research team extracted pertinent information 
from selected studies, such as study design, 
population, diagnosis of maternal conditions under 
examination, adiponectin functions, and study 
results. The authors combined data findings in a 
narrative framework, as the research presented 
heterogeneous results. The analysis used descriptive 
statistics for specific instances and conducted a 

qualitative synthesis to explain adiponectin's 
molecular mechanisms in insulin sensitivity control, 
inflammation reduction, vascular operation, and 
fetal developmental processes. For insulin 
resistance, mean differences in adiponectin levels 
and relations with insulin sensitivity were shown. 
Endothelial dysfunction was explored by presenting 
mean differences in adiponectin levels among 
preeclampsia and control populations and 
preeclampsia odds ratios. Fetal growth outcomes 
were analyzed using the correlation coefficients 
between the concentrations of maternal 
adiponectin and fetal characteristic indices such as 
birth weight. Data was tabulated using Excel 2020 
and analyzed by theme. The research maintained 
acceptable ethical standards because all selected 
studies followed established ethical guidelines. The 
analysis groups research findings into major themes, 
demonstrating how adiponectin participates in 
gestational diabetes mellitus, preeclampsia, fetal 
growth, and other pregnancy complications. 
GRADE framework was used for the assessment of 
the certainty of evidence. Scientific research has 
shown adiponectin’s potential as a biomarker for 
predicting pregnancy-related disorders and its 
therapeutic applications. However, more clinical 
evaluation is necessary for validating its use in 
managing pregnancy pathologies.

RESULTS
A total of 118 studies were gathered by searching 
through electronic databases such as PubMed, 
Scopus, and Google Scholar. 10 duplicates were 
removed leaving 108 articles to be screened via 
titles and abstract. 45 articles were excluded as the 
data was either irrelevant or insufficient. 63 were 
selected for full-text screening but 29 were 
unavailable, leaving 34 for full-text eligibility. In the 
last only 12 studies were left to be put into a 
systematic review as shown in Figure 1.
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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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Figure 1: PRISMA Flow Diagram Demonstrating Filtering of Studies According to Inclusion and Exclusion Criteria. 
16 Studies Were Selected for Systematic Review 

The included studies consisted of 7 case-control, three cohort, one prospective and one experimental study. 
The sample size ranged from 34 to 2503 participants. Adiponectin was measured using following methods: 
ELISA (75%, n=9) and molecular assays (25%, n=3). The focus of outcomes was insulin resistance, endothelial 
dysfunction and fetal growth.  

Risk of bias was assessed using Evident Project Risk of Bias Tool, where it identified high selection bias in eight 
studies due to utilization of single center recruitment, moderate risk in six studies due to confounder and high 
missing data risk in 3 studies.  

All studies resulted in low measurement bias. Key findings highlighted that there were reduced levels of 
adiponectin in gestational diabetes mellitus (GDM) and preeclampsia. Bawah et al. (2020) reported the 
lower levels of adiponectin during GDM, Xuan et al. (2019) noted significantly low adiponectin in severe 
preeclampsia compared to controls (5.08 ± 1.13 mg/L vs 11.67 ± 3.53 mg/L, p < 0.001). Adiponectin/leptin 
ratios) and placental STAT signaling were distinguished as predictive biomarkers for preeclampsia and 
function of placenta 11,17. Fetal outcomes however were not consistent i.e. three studies linked low maternal 
adiponectin to intrauterine growth restriction while one study found no association 19,21.  

Some studies were excluded despite them being closer to inclusion criteria e.g. Downs et al. (2024) was 
excluded because it extensively studied adiponectin’s role in function of placenta and fetal growth without 
studying the details of molecular analysis of GDM or preeclampsia. Lopez-Jaramillo et al. (2018) study 
focused primarily on obesity and preeclampsia but lacked the specific insights into adiponectin’s molecular 
mechanisms. Mihai et al. (2024) examined the role of adipokines in gestational diabetes but did not studied 
the adiponectin’s signaling pathways, making it ineligible. The heterogeneity among studies resulted due to 
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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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differences in study design, population characteristics (sample size, BMI, ethnicity), methods of measuring 
adiponectin levels (ELISA, molecular assays) and the timings of assessment during pregnancy. Unfavorable 
diagnostic standards for GDM and preeclampsia were also a factor. Despite these factors, heterogeneity 
was discussed narratively. 

GRADE assessments rated evidence of certainty as moderate for GDM associations, low to moderate for 
preeclampsia and very low for fetus-related outcomes due to heterogeneity in methodologies and 
measurements. Table 1 presents a systematic review of various studies exploring the role of adiponectin in 
pregnancy-related pathologies such as gestational diabetes mellitus (GDM), preeclampsia (PE), and fetal 
growth. The table also summarizes the significance of adiponectin levels and adiponectin/leptin ratios as 
predictive biomarkers, highlighting the varying results across different studies.  

Table 1: Systematic Review of Adiponectin’s Role in Pregnancy Pathologies: Molecular Mechanisms and 
Clinical Implications 

Authors, 
Year 

Study Design Study Population Pregnancy 
Pathology 

Adiponectin 
Role/Mechanism 

Key Findings 

Rao S, 
202111 

Prospective 60 PE, 60 controls Pre-eclampsia Adiponectin levels slightly 
higher in PE, not significant; 
leptin elevated; 
adiponectin/leptin ratio 
lower 

Leptin (>23.3 ng/ml) 
and 
adiponectin/leptin 
ratio (<0.153) were 
significant PE 
biomarkers 

Ghazali, 
202312 

Case-control 50 PE (14 severe, 
36 mild), 50 
controls 

Pre-eclampsia 
severity 

Adiponectin higher in PE, no 
correlation with severity 

PE had higher 
adiponectin, 
homocysteine, lower 
B12, and folic acid; 
no severity relation 

Zhang, 
202313 

Retrospective 118 severe PE, 90 
controls 

Severe PE, 
adverse 
outcomes 

Adiponectin 
downregulated, negatively 
correlated with umbilical 
artery Doppler indices. 

Doppler + 
adiponectin 
predicted adverse PE 
outcomes (AUC: 
0.6545, specificity: 
60.27%, sensitivity: 
60.00%) 

Song, 
201614 

Case-control 74 PE, 79 controls PE and 
adipokines 

No significant adiponectin 
difference 

Leptin, resistin were 
higher in PE; leptin 
correlated with BMI, 
inversely with birth 
weight; BMI  28 and 
leptin were 
independent PE risk 
factors. 

Thagaard, 
201915 

Cohort 2503 pregnancies 
(93 PE) 

PE, 
adipocytokines, 
BMI 

Lower adiponectin in PE 
among obese women, no 
association in normal-
weight women 

Severe obesity: lower 
adiponectin, leptin in 
1st trimester; AUC 0.73 
for PE prediction 
(sensitivity: 72.9%, 
specificity: 49%) 

Bawah, 
202016 

Case-control 90 PE, 100 controls First-trimester 
adipokines, 
lipids in PE 

Adiponectin predicted PE 
after adjusting for BMI, age, 
parity, and history 

HDL was lower in PE; 
adiponectin, leptin, 
resistin, and visfatin 
differed; resistin best 
predictor after BMI 
adjustment, and 
adiponectin best 
after multiple 
adjustments 

Dong, 
201817 

Experimental 52 PE, 30 controls Adiponectin in 
PE, molecular 
mechanism 

Adiponectin regulates 
trophoblast function via p38 
MAPK-STAT5 

Adiponectin mRNA 
lower in PE; p-p38 
high, p-STAT5 low; p-
p38 negatively 
correlated with 
adiponectin, p-STAT5 
positively correlated 

Poniedzia
ek-
Czajkowsk
a, 201918 

Case-control 34 GH, 32 controls Adipokines, 
endothelial 
dysfunction in 
GH 

No significant adiponectin 
difference 

Adiponectin is stable, 
suggesting a 
protective pregnancy 
mechanism against 
obesity effects 

Perichart-
Perera, 
201719 

Prospective 
cohort 

177 Mexican 
women 

Obesity, weight 
gain, PE 

Adiponectin is lower in 
overweight/obese women, 
linked to metabolic risk 

Adiponectin is stable 
but lower in 
overweight/obese 
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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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Tang, 
201921

Case-control 74 PE (51 early-
onset, 23 late-
onset), 79 controls 

PE No significant adiponectin 
difference 

Adiponectin is not 
linked to PE; leptin, 
resistin are higher in PE 

Fisher, 
202522

Cohort 275 women (35 
HDP, 55 
complications, 19 
recurrent, 186 
controls) 

HDP, preterm 
birth, GDM 

Lower adiponectin linked to 
higher insulin resistance, 
inflammation post-
complications 

Women with 
complications had 
higher BP, insulin 
resistance, and leptin 
9 years postpartum. 

Table 2 evaluates the risk of bias in each of the studies included in the systematic review, using the Evidence 
Project Risk of Bias Tool. The table provides a visual representation of the methodological rigor of each study, 
highlighting potential biases related to selection, randomization, and follow-up. The "Yes" and "No" responses 
indicate whether the study met the specific criteria in each of the categories. 

Table 2: Bias Table for The Included Studies Using the Evidence Project Risk of Bias Tool 
Study Cohort Control/ 

Compariso
n Group 

Pre/Post 
Intervention 

Data 

Random 
Assignment to 
Intervention 

Random 
Selection for 
Assessment 

Follow-
up Rate 

 80% 

Groups 
Equivalent 

on 
sociodemog

raphic 

Groups 
Equivalent at 
Baseline on 
Disclosure 

Rao S, 
202111 

Yes Yes No No No Yes Yes Yes 

Ghazali, 
202312 

Yes Yes No No No Yes Yes Yes 

Zhang, 
202313 

Yes Yes No No No Yes Yes Yes 

Song, 
201614 

Yes Yes No No No No Yes Yes 

Thagaard
, 201915 

Yes Yes No No No Yes Yes Yes 

Bawah, 
202016 

Yes Yes No No No Yes Yes Yes 

Dong, 
201817 

No Yes No No No No No No 

Poniedzia
ek-

Czajkows
ka, 201918 

Yes Yes No No No Yes Yes Yes 

Perichart-
Perera, 
201719 

Yes Yes No No No Yes Yes Yes 

Xuan, 
201920 

Yes Yes No No No Yes Yes Yes 

Tang, 
201921 

Yes Yes No No No Yes Yes Yes 

Fisher, 
202522 

Yes Yes No No No Yes Yes Yes 

DISCUSSION
Systematic review findings demonstrated how 
adiponectin played a vital role in pregnancy 
pathologies through complex molecular mecha-
nisms and its potential clinical applications. Vascular 
function, insulin sensitivity regulation, and inflamma-
tory pathways from core actions of adiponectin, 
which are essential in pregnancy-related disorders. 
Research demonstrated that abnormalities in 
adiponectin levels remained strongly linked to three 
major pregnancy complications, including gesta-
tional diabetes mellitus (GDM), preeclampsia, and 
fetal growth restrictions 23,24. Additionally, decreased 
adiponectin levels are consistently associated with 
glucose metabolism problems in GDM patients and 
preeclampsia-induced endothelial dysfunction in 
pregnant mothers 25.

The review indicated that adiponectin showed 
promise as a biological indicator to detect pregnan-
cy complications during early stages and guide their 
management. Numerous studies conducted during 
early pregnancy showed that reduced adiponectin 
levels acted as a risk indicator for preterm birth, 
GDM, and preeclampsia 26,27. The research output 
agrees with previous studies, which indicated that 
adiponectin is activated as an initial marker for 
pregnancy-associated medical issues 28. The molec-
ular basis of adiponectin action through insulin sensi-
tivity regulation and placental effects, alongside the 
inflammatory pathway, enhanced scientists' knowl-
edge about this adipokine's role in maternal-fetal 
health 29,30.

This review strengthened the existing evidence 
about how adiponectin controlled maternal 

metabolism and fetal development, drawing from 
previous research 31. Multiple studies extracted 
results from diverse methods of design and measure-
ment, producing obstacles for clear outcome com-
parison. Research findings showed mixed results 
about the relation between adiponectin levels and 
fetal growth, because different studies reached 
divergent conclusions 32,33. The variability in results 
stemmed from contradictions between research 
groups that analyzed diverse populations through 
different study protocols, as well as changes when 
they monitored adiponectin levels during pregnan-
cy34,35. Additional research was needed to standard-
ize how measurements were conducted while 
examining multiple participant groups to improve 
research reliability.

Research indicated that adiponectin provided 
important clinical aspects relating to pregnancy 
pathologies. Adiponectin levels had the potential to 
be incorporated into regular prenatal screening as 
a reliable biomarker, which made it possible to find 
GDM, preeclampsia, and fetal growth restriction 
risks early 36. Strategies focused on managing 
adiponectin levels provide new possibilities to 
mitigate disease development in women through-
out pregnancy, with better results for maternal and 
fetal health 37,38.

 More research was needed to fully understand how 
adiponectin influenced pregnancy outcomes, as 
the exact molecular processes had been unidenti-
fied 39. Current research is needed to provide an 
in-depth analysis of these molecular processes while 
searching for appropriate treatment methods to 
control adiponectin amount and performing exten-
sive clinical trials to establish adiponectin as an 
effective therapeutic option for pregnancy-related 
health conditions 40. Research should be conducted 
to examine adiponectin's behavior across various 
populations with a focus on ethnic and genetic 
variations to validate it as universal biomarker and 
therapeutic target application.

CONCLUSION
Adiponectin regulates the metabolic, vascular, and 
inflammatory systems of maternal and fetal health 
throughout pregnancy. Pregnancy initiation raised 
adiponectin levels, but GDM or preeclampsia 
reduced them because decreased adiponectin 
levels lead to metabolic problems and endothelial 
malfunction. Through its action adiponectin 
influenced fetal growth together with placental 
functions. Scientists had not identified the molecular 
processes behind adiponectin's biomarker and 
therapeutic capabilities for pregnancy complica-
tions. Standardized clinical trials that involve 
large-scale testing would need completion before 
adopting adiponectin as a treatment approach for 
pregnancy-related conditions.
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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.

DISCUSSION
Systematic review findings demonstrated how 
adiponectin played a vital role in pregnancy 
pathologies through complex molecular mecha-
nisms and its potential clinical applications. Vascular 
function, insulin sensitivity regulation, and inflamma-
tory pathways from core actions of adiponectin, 
which are essential in pregnancy-related disorders. 
Research demonstrated that abnormalities in 
adiponectin levels remained strongly linked to three 
major pregnancy complications, including gesta-
tional diabetes mellitus (GDM), preeclampsia, and 
fetal growth restrictions 23,24. Additionally, decreased 
adiponectin levels are consistently associated with 
glucose metabolism problems in GDM patients and 
preeclampsia-induced endothelial dysfunction in 
pregnant mothers 25.

The review indicated that adiponectin showed 
promise as a biological indicator to detect pregnan-
cy complications during early stages and guide their 
management. Numerous studies conducted during 
early pregnancy showed that reduced adiponectin 
levels acted as a risk indicator for preterm birth, 
GDM, and preeclampsia 26,27. The research output 
agrees with previous studies, which indicated that 
adiponectin is activated as an initial marker for 
pregnancy-associated medical issues 28. The molec-
ular basis of adiponectin action through insulin sensi-
tivity regulation and placental effects, alongside the 
inflammatory pathway, enhanced scientists' knowl-
edge about this adipokine's role in maternal-fetal 
health 29,30.

This review strengthened the existing evidence 
about how adiponectin controlled maternal 

metabolism and fetal development, drawing from 
previous research 31. Multiple studies extracted 
results from diverse methods of design and measure-
ment, producing obstacles for clear outcome com-
parison. Research findings showed mixed results 
about the relation between adiponectin levels and 
fetal growth, because different studies reached 
divergent conclusions 32,33. The variability in results 
stemmed from contradictions between research 
groups that analyzed diverse populations through 
different study protocols, as well as changes when 
they monitored adiponectin levels during pregnan-
cy34,35. Additional research was needed to standard-
ize how measurements were conducted while 
examining multiple participant groups to improve 
research reliability.

Research indicated that adiponectin provided 
important clinical aspects relating to pregnancy 
pathologies. Adiponectin levels had the potential to 
be incorporated into regular prenatal screening as 
a reliable biomarker, which made it possible to find 
GDM, preeclampsia, and fetal growth restriction 
risks early 36. Strategies focused on managing 
adiponectin levels provide new possibilities to 
mitigate disease development in women through-
out pregnancy, with better results for maternal and 
fetal health 37,38.

 More research was needed to fully understand how 
adiponectin influenced pregnancy outcomes, as 
the exact molecular processes had been unidenti-
fied 39. Current research is needed to provide an 
in-depth analysis of these molecular processes while 
searching for appropriate treatment methods to 
control adiponectin amount and performing exten-
sive clinical trials to establish adiponectin as an 
effective therapeutic option for pregnancy-related 
health conditions 40. Research should be conducted 
to examine adiponectin's behavior across various 
populations with a focus on ethnic and genetic 
variations to validate it as universal biomarker and 
therapeutic target application.

CONCLUSION
Adiponectin regulates the metabolic, vascular, and 
inflammatory systems of maternal and fetal health 
throughout pregnancy. Pregnancy initiation raised 
adiponectin levels, but GDM or preeclampsia 
reduced them because decreased adiponectin 
levels lead to metabolic problems and endothelial 
malfunction. Through its action adiponectin 
influenced fetal growth together with placental 
functions. Scientists had not identified the molecular 
processes behind adiponectin's biomarker and 
therapeutic capabilities for pregnancy complica-
tions. Standardized clinical trials that involve 
large-scale testing would need completion before 
adopting adiponectin as a treatment approach for 
pregnancy-related conditions.
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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 findings demonstrated how 
adiponectin played a vital role in pregnancy 
pathologies through complex molecular mecha-
nisms and its potential clinical applications. Vascular 
function, insulin sensitivity regulation, and inflamma-
tory pathways from core actions of adiponectin, 
which are essential in pregnancy-related disorders. 
Research demonstrated that abnormalities in 
adiponectin levels remained strongly linked to three 
major pregnancy complications, including gesta-
tional diabetes mellitus (GDM), preeclampsia, and 
fetal growth restrictions 23,24. Additionally, decreased 
adiponectin levels are consistently associated with 
glucose metabolism problems in GDM patients and 
preeclampsia-induced endothelial dysfunction in 
pregnant mothers 25.

The review indicated that adiponectin showed 
promise as a biological indicator to detect pregnan-
cy complications during early stages and guide their 
management. Numerous studies conducted during 
early pregnancy showed that reduced adiponectin 
levels acted as a risk indicator for preterm birth, 
GDM, and preeclampsia 26,27. The research output 
agrees with previous studies, which indicated that 
adiponectin is activated as an initial marker for 
pregnancy-associated medical issues 28. The molec-
ular basis of adiponectin action through insulin sensi-
tivity regulation and placental effects, alongside the 
inflammatory pathway, enhanced scientists' knowl-
edge about this adipokine's role in maternal-fetal 
health 29,30.

This review strengthened the existing evidence 
about how adiponectin controlled maternal 

metabolism and fetal development, drawing from 
previous research 31. Multiple studies extracted 
results from diverse methods of design and measure-
ment, producing obstacles for clear outcome com-
parison. Research findings showed mixed results 
about the relation between adiponectin levels and 
fetal growth, because different studies reached 
divergent conclusions 32,33. The variability in results 
stemmed from contradictions between research 
groups that analyzed diverse populations through 
different study protocols, as well as changes when 
they monitored adiponectin levels during pregnan-
cy34,35. Additional research was needed to standard-
ize how measurements were conducted while 
examining multiple participant groups to improve 
research reliability.

Research indicated that adiponectin provided 
important clinical aspects relating to pregnancy 
pathologies. Adiponectin levels had the potential to 
be incorporated into regular prenatal screening as 
a reliable biomarker, which made it possible to find 
GDM, preeclampsia, and fetal growth restriction 
risks early 36. Strategies focused on managing 
adiponectin levels provide new possibilities to 
mitigate disease development in women through-
out pregnancy, with better results for maternal and 
fetal health 37,38.

 More research was needed to fully understand how 
adiponectin influenced pregnancy outcomes, as 
the exact molecular processes had been unidenti-
fied 39. Current research is needed to provide an 
in-depth analysis of these molecular processes while 
searching for appropriate treatment methods to 
control adiponectin amount and performing exten-
sive clinical trials to establish adiponectin as an 
effective therapeutic option for pregnancy-related 
health conditions 40. Research should be conducted 
to examine adiponectin's behavior across various 
populations with a focus on ethnic and genetic 
variations to validate it as universal biomarker and 
therapeutic target application.

CONCLUSION
Adiponectin regulates the metabolic, vascular, and 
inflammatory systems of maternal and fetal health 
throughout pregnancy. Pregnancy initiation raised 
adiponectin levels, but GDM or preeclampsia 
reduced them because decreased adiponectin 
levels lead to metabolic problems and endothelial 
malfunction. Through its action adiponectin 
influenced fetal growth together with placental 
functions. Scientists had not identified the molecular 
processes behind adiponectin's biomarker and 
therapeutic capabilities for pregnancy complica-
tions. Standardized clinical trials that involve 
large-scale testing would need completion before 
adopting adiponectin as a treatment approach for 
pregnancy-related conditions.
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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 findings demonstrated how 
adiponectin played a vital role in pregnancy 
pathologies through complex molecular mecha-
nisms and its potential clinical applications. Vascular 
function, insulin sensitivity regulation, and inflamma-
tory pathways from core actions of adiponectin, 
which are essential in pregnancy-related disorders. 
Research demonstrated that abnormalities in 
adiponectin levels remained strongly linked to three 
major pregnancy complications, including gesta-
tional diabetes mellitus (GDM), preeclampsia, and 
fetal growth restrictions 23,24. Additionally, decreased 
adiponectin levels are consistently associated with 
glucose metabolism problems in GDM patients and 
preeclampsia-induced endothelial dysfunction in 
pregnant mothers 25.

The review indicated that adiponectin showed 
promise as a biological indicator to detect pregnan-
cy complications during early stages and guide their 
management. Numerous studies conducted during 
early pregnancy showed that reduced adiponectin 
levels acted as a risk indicator for preterm birth, 
GDM, and preeclampsia 26,27. The research output 
agrees with previous studies, which indicated that 
adiponectin is activated as an initial marker for 
pregnancy-associated medical issues 28. The molec-
ular basis of adiponectin action through insulin sensi-
tivity regulation and placental effects, alongside the 
inflammatory pathway, enhanced scientists' knowl-
edge about this adipokine's role in maternal-fetal 
health 29,30.

This review strengthened the existing evidence 
about how adiponectin controlled maternal 

metabolism and fetal development, drawing from 
previous research 31. Multiple studies extracted 
results from diverse methods of design and measure-
ment, producing obstacles for clear outcome com-
parison. Research findings showed mixed results 
about the relation between adiponectin levels and 
fetal growth, because different studies reached 
divergent conclusions 32,33. The variability in results 
stemmed from contradictions between research 
groups that analyzed diverse populations through 
different study protocols, as well as changes when 
they monitored adiponectin levels during pregnan-
cy34,35. Additional research was needed to standard-
ize how measurements were conducted while 
examining multiple participant groups to improve 
research reliability.

Research indicated that adiponectin provided 
important clinical aspects relating to pregnancy 
pathologies. Adiponectin levels had the potential to 
be incorporated into regular prenatal screening as 
a reliable biomarker, which made it possible to find 
GDM, preeclampsia, and fetal growth restriction 
risks early 36. Strategies focused on managing 
adiponectin levels provide new possibilities to 
mitigate disease development in women through-
out pregnancy, with better results for maternal and 
fetal health 37,38.

 More research was needed to fully understand how 
adiponectin influenced pregnancy outcomes, as 
the exact molecular processes had been unidenti-
fied 39. Current research is needed to provide an 
in-depth analysis of these molecular processes while 
searching for appropriate treatment methods to 
control adiponectin amount and performing exten-
sive clinical trials to establish adiponectin as an 
effective therapeutic option for pregnancy-related 
health conditions 40. Research should be conducted 
to examine adiponectin's behavior across various 
populations with a focus on ethnic and genetic 
variations to validate it as universal biomarker and 
therapeutic target application.

CONCLUSION
Adiponectin regulates the metabolic, vascular, and 
inflammatory systems of maternal and fetal health 
throughout pregnancy. Pregnancy initiation raised 
adiponectin levels, but GDM or preeclampsia 
reduced them because decreased adiponectin 
levels lead to metabolic problems and endothelial 
malfunction. Through its action adiponectin 
influenced fetal growth together with placental 
functions. Scientists had not identified the molecular 
processes behind adiponectin's biomarker and 
therapeutic capabilities for pregnancy complica-
tions. Standardized clinical trials that involve 
large-scale testing would need completion before 
adopting adiponectin as a treatment approach for 
pregnancy-related conditions.
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MAPK – Mitogen-Activated Protein Kinase
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