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Abstract

Background: Obesity increases the chance of developing insulin resistance. Numerous inflammatory markers have
been linked to an increased risk of insulin resistance in obese individuals. Therefore, we performed a bibliometric
analysis to determine global research activity and current trends in the field of obesity and insulin resistance.

Methods: Scopus was used between 2002 and 2021 to retrieve publications related to terms related to obesity and
insulin resistance. Data were exported to Microsoft Excel. Additionally, we use VOSviewer software to create visualiza-
tion maps that describe international collaborations and research hotspots.

Results: We identified 6626 publications, including 5754 journal articles, 498 review articles, and 109 letters to the
editor. The most productive countries were the United States (n =995, 30.11%), followed by China (n =650, 9.81%),
ltaly (n=412,6.22%) and Spain (n =386, 5.83%). Previously to 2012, this field was mainly focused on ‘adipocyte
dysfunctions that link obesity with insulin resistance”; and relationship between obesity, insulin resistance, and risk of
cardiovascular disease’ ‘Supplements improve insulin sensitivity, and ‘obesity-induced inflammation and insulin resist-
ance’were found more recently (after 2014), indicating that research in this field has acquired significant interest and
emphasis in recent years.

Conclusions: This is the first bibliometric study to focus on publications related to insulin resistance and obesity at
the global level. Our reporting of quantifiable knowledge in this field may be useful in providing evidence and direc-

tion for future research, clinical practice, and educational initiatives.
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Background

Insulin is a hormone secreted by P cells of the pancreas
regularly and in response to food. Its main function is to
regulate the metabolism of carbohydrates, fats and pro-
teins by enhancing the absorption of blood glucose from
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the circulation into adipose tissue, skeletal muscle, and
the liver to be used as a source of energy [1, 2]. However,
an excess blood glucose level results in a decrease in cell
absorption, which eventually leads to insulin resistance,
and affects the cellular insulin response [3, 4]. Many fac-
tors play a role in stimulating insulin resistance, such as
oxidative stress and reticulum stress, genetic factors, oxy-
gen insufficiency, and lipodystrophy, which can lead to
several diseases [5—7].

Insulin resistance has long been associated with obe-
sity that is directly related to cardiovascular diseases,
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including dyslipidemia, atherosclerosis, type 2 diabetes
mellitus (T2DM), and hypertension [8, 9]. The percent-
age of obesity worldwide has reached epidemic propor-
tions, where almost 30% of the population is considered
overweight or obese [10, 11]. The obesity and overweight
categories are classified according to body mass index
(BMI). Obesity is defined as a body mass index of 30kg
/ m? and above, while overweight represents a BMI of
25kg/m? and above [12].

Overweight and obesity are the consequences of excess
fat accumulation in adipose tissues (AT) due to an imbal-
ance between nutrient intake and energy expenditure
[10]. On the other hand, central obesity, which is a con-
sequence of the accumulation of intraabdominal fat, is
associated with a higher risk of cardiovascular disease
[13] and metabolic diseases such as insulin resistance,
T2DM, dyslipidemia, and hypertension in overweight
and moderately obese patients (BMI<35). Central obe-
sity is defined as an increase in waist circumference
(WC) measured in the mid-horizontal plane between the
superior iliac crest and the lower margin of the last rib
to WC 94 or 102 cm and above for men and 80 or 88cm
and above for women according to European and US
guidelines [13-16]. Furthermore, several studies found
that adipose tissue remodeling in obese people shows
an inflammatory response and activates the secretion
of pro-inflammatory cytokines and chemokine; which
can induce systemic inflammation and insulin resistance
[17-19].

This is also supported by evidence that expanded adi-
pose tissue, characterized by activating pro-inflammatory
responses, is significantly associated with excess body
fat mass that increases infiltration of AT macrophages
[20]. Recent studies have also shown that almost 80% of
patients with T2DM are obese [21]. By 2025, 100 million
adults worldwide are expected to have T2DM as a con-
sequence of obesity [22]. Insulin resistance is the main
cause of expanded adipose tissue inflammation accom-
panied by impaired insulin secretion by pancreatic cells
[23].

Furthermore, cardiovascular diseases are strongly asso-
ciated with obesity and T2DM, with higher morbidity
and mortality [24—27]. For this purpose, it is important to
understand the mechanisms that link obesity with insulin
resistance to improve the knowledge of T2DM and car-
diovascular disease and control obesity-related diseases.

The literature on insulin resistance and obesity has not
yet been published using bibliometric tools. Further-
more, only a small number of study has been conducted
to predict obesity hotspots [28—31] or insulin hotspots
[32, 33]. Therefore, we performed a bibliometric analysis
to determine global research activity and current trends
in the area of obesity and insulin resistance interaction.
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Furthermore, we hoped to visualize bibliometric hotspots
for research on insulin resistance and obesity during the
last two decades. This study provides a quick overview
of current insulin resistance and obesity and forecasted
future development trends in this area. This analysis will
give researchers a holistic view of the entire knowledge
area’s macroscopic and microscopic properties.

Methods

Sources of literature data

The data of this study were derived from the Scopus data-
base. For numerous reasons, the current analysis was
performed using the SciVerse Scopus database [34—36].
First, compared to other databases such as PubMed or
Web of Science, Scopus has a much larger number and
diversity of indexed publications. For example, Scopus
has more than the number of journals indexed in PubMed
and Web of Science [37]. Second, because all publications
listed in PubMed are also indexed in Scopus, PubMed is
completely included in Scopus [37]. Third, Scopus pub-
lishes publications in various disciplines, including medi-
cal, health, mathematics, computer science, and social
sciences. Fourth, Scopus enables researchers to create
sophisticated and extensive search queries by combin-
ing various Boolean operators. Fifth, Scopus enables the
researcher to export and examine the data that have been
retrieved. This comprises mapping and statistical analy-
sis. Finally, Scopus is the database most commonly used
to search for bibliometric studies and obtain articles on
various scientific topics [35, 38—42]. The literature data
search was conducted on February 18, 2022.

Search strategy

After using the “Advanced search” tool of the Scopus on-
line database and entering relevant keywords, we located
the relevant literature on insulin resistance and obesity
over the previous two decades (from January 2002 to
December 31, 2021). Detailed selective procedures of the
enrollment publications are illustrated as a flowchart in
Fig. 1. The following search steps included the use of syn-
onyms for insulin resistance and obesity.

Step 1

The terms related to insulin resistance entered into the
Scopus engine were selected from several previous sys-
tematic reviews and meta-analyses of insulin resistance
[43—-45]. As a result, the following terms were used in the
Article Title: “insulin resistance” or “insulin sensitivity”.

Step 2

The publications revealed in Step 1 were narrowed down
to only those with the terms “obesity and linked terms”
in their titles. Several previous systematic reviews and
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Number of publications related to obesity

N=197,660

Number of publications related to insulin resistance

N=29,730

N=6,743

Number of publications on obesity and insulin
resistance aspects combined

Excluded:
- 111 documents as erratum

-6 documents as retracted

analysis

N=6,626

Number of publications on identified for final

Fig. 1 Flowchart for including and excluding literature studies

meta-analyzes on obesity [46—50] were used to gener-
ate keywords entered into the Scopus search engine to
achieve the objective of this study. The “Article Title” was
filled out using these “terms”: obes* OR corpulence OR
fatness OR overweight OR over weight OR adipose tissue
OR body mass index OR body composition OR BMI OR
waist circumference OR skinfold thickness OR waist to hip
ratio OR percentage body fat OR adiposity.

As a result, keywords were used instead of a title/
abstract search in the title search. Since the title search
will result in a small number of false positive documents,
it is a reliable technique [51-55]. Alternatively, a title/
abstract search will provide many false positives in which
the primary focus is not insulin resistance and obesity
per se but rather on other topics.

Bibliometric analysis

The results of insulin resistance and obesity were ana-
lyzed with the type of publications, the distribution of
publication years, countries, organizations, journals,
funding agencies, and citations.

Visualization analysis

The search approach was applied, and the obtained
data were exported to Microsoft Excel as a “CSV” file.
VOSviewer 1.6.18 (Leiden University, Leiden, The Neth-
erlands) was applied to present the network character-
istics for countries and the co-occurrence terms in titles
and to present the results visually. VOSviewer may be
used to build scientifically based knowledge networks
that depict the progress of research areas to predict future

research hotspots and inter-country collaborations.
VOSviewer’s co-occurrence analysis may group terms
into various clusters, with each cluster denoted by a dis-
tinctive color. Through a term co-occurrence network,
cluster analysis of research hotspots may be enhanced to
display and detect the development trend.

Statistical analysis

Data were exported from Scopus to Microsoft Office
Excel® and subsequently transferred to Microsoft Word.
Figures were created using Microsoft Excel 2013 and
VOSviewer version 1.6.18. The descriptive statistics were
reported in the form of frequencies and percentages. The
bibliometric analysis (such as countries, cited publica-
tions, journals, and institutions) were transformed into a
ranking. Consideration was given to the top ten orders in
each category. If the bibliometric analysis have the same
ranking number, there will be a gap between the subse-
quent ranking numbers.

Results

Distribution of publications by year

In total, we identified 6626 publications, including 5754
journal articles, 498 review articles, and 109 letters to the
editor. Figure 2 shows the trend of publications related to
insulin resistance and obesity from 2002 to 2021. Dur-
ing the last two decades, the growth trajectory has been
divided into two phases: the first (2002—-2011), which
experienced rapid growth, and the second (2012-2021),
which revealed that research output grew steadily during
those years. As a result, the publication annual average
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Fig. 2 Distribution of publications on insulin resistance and obesity according to the year (2002-2021)

production climbed from 25.53 in the first period to
40.73 in the steady growth period.

Contributed Countries

According to Scopus, the retrieved publications on insu-
lin resistance and obesity were contributed by 106 coun-
tries. The most productive countries were the United
States (n=1995, 30.11%), followed by China (n=650,
9.81%), Italy (n=412, 6.22%), and Spain (n=2386, 5.83%)
(Fig. 3). Figure 4 illustrates the network of national col-
laborations for the research of insulin resistance and obe-
sity. Centrality analysis revealed that the United States
was at the center of the network, followed by China.

Contributed Institutions

Table 1 shows the top 10 institutions in terms of publi-
cation number. These ten intuitions produced 13.66%
(n=905) of all the publications analyzed in this study.
Among them, INSERM has published the highest num-
ber of papers related to insulin resistance and obesity
(n=162), followed by Harvard Medical School (n=127)
and Karolinska Institutet (n=97).

Contributed funding agencies

The top ten funding agencies in terms of production
are shown in Table 2. The National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK) (n="761,
11.49%), the National Institutes of Health (NIH) (z =630,
9.51%), and the National Center for Research Resources
(NCRR) (n=364, 5.49%) were the top three most pro-
ductive funding agencies.

Contributed journals

Table 3 summarizes the top ten journals by total num-
ber of publications. These ten journals accounted
for 22.14% (n=1467) of all publications analyzed in
this study. Diabetes published the most publications
(n=269) on insulin resistance and obesity, followed by
the Journal of Clinical Endocrinology and Metabolism
(n=206) and Plos One (n=154).

Highly Cited Publications

The 10 articles with the most citations from 2002 to
2021 were cited 24,248 times, ranging from 1551 to
4925, as listed in Table 4 [56—-65]. The article most fre-
quently cited by Xu et al. [56], which received 4.925
citations, was published in the Journal of Clinical Inves-
tigation in 2003. The second most cited article, with
3679 citations, is Cani et al. [57], published in 2007 in
Diabetes.

Hot spots related to insulin resistance and obesity research
Figure 5 shows the main hot spots related to insulin
resistance and obesity in the past 20 years. For the 6626
documents retrieved, VOSviewer analysis was used to
search the titles for terms. The map was then created
with 225 terms (12,343 in total), categorized into four
clusters with at least ten appearances per term. The
most frequent terms on the map include ones related to
(a) obesity-induced inflammation and insulin resistance
(green cluster); (b) adipocyte dysfunctions linking obe-
sity to insulin resistance (blue cluster); (c) relationship
between obesity, insulin resistance, and cardiovascular
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Fig. 4 Network visualization map of international research collaboration between countries with a minimum research output of 50 documents
(n=30 countries) on insulin resistance and obesity. The map was created using VOSviewer software version 1.6.18
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Table 1 A list of the top ten institutions that published research
on insulin resistance and obesity from 2002 to 2021

Ranking Institute Country n %

1st INSERM France 162 244
2nd Harvard Medical School USA 127 192
3rd Karolinska Institutet Sweden 97 146
4th Instituto de Salud Carlos Il Spain 88 1.33
5th Universidade de Séo Paulo Brazil 80 1.21
6th Kabenhavns Universitet Denmark 77 1.16
7th National Institutes of Health NIH USA 74 1.12
8th Consiglio Nazionale delle Ricerche Italy 68 1.03
9th VA Medical Center USA 67 1.01
10th Universidade Estadual de Campinas ~ Brazil 65 0.98
10th University of California, San Diego USA 65 0.98
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disease risk (red cluster); and finally, (d) supplements
improve insulin sensitivity (yellow cluster).

Future research direction analysis

VOSviewer colored each term differently in Fig. 6
based on the average number of times it appeared in all
retrieved publications. Blue denotes the earliest occur-
rences of the terms, while yellow denotes the most recent
occurrences. Previously to 2012, this field was mainly
focused on ‘adipocyte dysfunctions that link obesity with
insulin resistance’;, and ‘relationship between obesity,
insulin resistance, and the risk of cardiovascular disease’
‘Supplements improve insulin sensitivity, and ‘obesity-
induced inflammation and insulin resistance’ were found
more recently (after 2014), reflecting the latest research
trends.

Discussion

In this study, we performed a bibliometric analysis of
publications on insulin resistance and obesity in the
past two decades to identify the main hotspots and
trends. This type of bibliometric seeks to fill the gaps

Table 2 The top ten funding agencies having the most publications on insulin resistance and obesity from 2002 to 2021

Ranking Institute Country N %
1st National Institute of Diabetes and Digestive and Kidney Diseases USA 761 11.49
2nd National Institutes of Health USA 630 9.51
3rd National Center for Research Resources USA 364 549
4th National Heart, Lung, and Blood Institute USA 350 5.28
5th National Natural Science Foundation of China China 243 367
6th U.S. Department of Health and Human Services USA 174 263
7th National Center for Advancing Translational Sciences USA 162 244
8th Eunice Kennedy Shriver National Institute of Child Health and Human Develop-  USA 155 234
ment

9th National Institute on Aging Canada 125 1.89
10th Japan Society for the Promotion of Science Japan 121 1.83

Table 3 Alist of the top ten journals that published research on insulin resistance and obesity from 2002 to 2021

Ranking Journal n % IF?
1st Diabetes 269 4.06 9.461
2nd Journal of Clinical Endocrinology and Metabolism 206 311 5.958
3rd Plos One 154 232 334
4th Diabetologia 141 213 10.122
5th Diabetes Care 134 202 19.112
6th International Journal of Obesity 133 2.01 5.095
7th Obesity 132 1.99 5.002
8th Metabolism Clinical and Experimental 122 1.84 8.694
9th American Journal of Physiology Endocrinology and Metabolism 104 1.57 4310
10th Scientific Reports 72 1.09 4379

22020 Journal Citation Reports® Science Edition (Clarivate Analytics, 2021)
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Table 4 A list of the ten most-cited articles in insulin resistance and obesity based on the total number of citations, ranked in

descending order

Ranking Authors Year Source title Cited by
1st Xu et al. [56] 2003 Journal of Clinical Investigation 4925
2nd Canietal. [57] 2007 Diabetes 3679
3rd Kahn etal. [58] 2006 Nature 3129
4th Hirosumi et al. [59] 2002 Nature 2511
5th Newgard et al. [60] 2009 Cell Metabolism 1870
6th Kanda et al. [61] 2006 Journal of Clinical Investigation 1833
7th Vandanmagsar et al. [62] 2011 Nature Medicine 1596
8th Yang et al. [63] 2005 Nature 1591
9th Dandona et al. [64] 2004 Trends in Immunology 1563
10th Bastard et al. [65] 2006 European Cytokine Network 1551
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and effectively track the evolution of this field. The find-
ings help further research the relationship between insu-
lin resistance and obesity and help future researchers in
determining journal publications and collaborators. A
timely examination of keywords, themes, and research
trends could accelerate progress toward understanding
the cause, prevention, and treatment of obesity. During
the study’s 20-year period, we found that the number of
publications on insulin resistance and obesity research
had climbed quickly since 2003, stabilizing after 2012.

Thus, we demonstrate that this discipline will continue
to be a hot research topic in the coming years. Further-
more, the increase in publications on obesity and insulin
resistance appears to be more noticeable than in other
scientific fields [28, 29, 31, 66—68], which is likely due to
the health consequences and the rapidly increasing global
prevalence of obesity in both developed and developing
countries [31, 69-71].

Furthermore, the increase in insulin resistance articles
could be ascribed to the fact that many hot subjects were
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published during this period [56—61, 72-75], presenting
unique theories and generating new study fields. Several
studies have shown that inflammation plays an important
role in obesity-induced insulin resistance. Most of these
studies examined the connections between adipose tis-
sue in obesity and the control of inflammation and insu-
lin resistance [62, 64, 65, 76], as well as the processes
through which dietary anti-inflammatory components/
functional nutrients may be beneficial [77-79]. A more
recent study showed that multidisciplinary research col-
laboration was prevalent in the field of insulin resistance
[33]. However, most of the articles originated in high-
income countries. More studies should be promoted in
poorer nations where insulin resistance is still a major
problem. Identification, investigation of the underlying
molecular processes and evaluation of insulin resistance’s
function in the pathogenesis of a plethora of metabolic
diseases are the current research foci for insulin resist-
ance publications [33].

The United States, Europe, and China are the world
leaders in scientific research output on insulin resist-
ance and obesity. In fact, this finding is surprising con-
sidering the long history of research and health funding
agencies and institutions in the United States [80-82],
China [83, 84], and France [65, 85]. According to the cur-
rent study, the United States has the highest publication
rate for insulin resistance and obesity, which is consist-
ent with other approaches to obesity [28, 30, 86-91].

Numerous organizations and funding agencies that have
made significant contributions in this field are also based
in the United States. The United States is ahead of other
countries in terms of advanced technology, a high-quality
experimental environment, favorable clinical trial set-
tings, and professional personnel [92].

The current study identified the terms that occur most
frequently in the scientific literature and demonstrated
how they appeared in several publications. Four research
hotspots on insulin resistance and obesity were identi-
fied, visualized, and expounded. Of these, the theme of
‘relationship between obesity, insulin resistance, and car-
diovascular disease risk’ was among the main hot topics
in the current study and received more attention to insu-
lin resistance and obesity. Several studies have shown a
considerable relationship between obesity, insulin resist-
ance, and the risk of cardiovascular disease [93, 94].
Metabolic disorders such as hyperinsulinemia, glucose
intolerance, high triglycerides, and low HDL cholesterol
levels found in most insulin-resistant individuals increase
the risk of coronary heart disease [95-98].

Although most people with higher BMI can be con-
sidered more insulin resistant [99], several studies have
shown that a person of normal weight can be insulin
resistant. On the contrary, obese people could have a high
insulin sensitivity. Importantly, previous data confirm
that visceral fat mass is associated with insulin resistance
and is considered an independent risk factor for adverse
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health outcomes regardless of BMI [100—103]. Therefore,
insulin resistance at any BMI significantly increases the
risk of cardiovascular disease in diabetic and non-dia-
betic patients [8, 94, 98, 104].

Another theme that has received much attention is
‘supplements improve insulin sensitivity. Supplements
to improve insulin sensitivity have become a new idea.
However, consistent evidence was found by taking mag-
nesium, berberine, resveratrol, and chromium picolinate
supplements. They may effectively improve the body’s
response to insulin and reduce sugar in diabetic patients
[105-109]. Previous results provide significant evidence
that oral Mg supplementation, for example, improves
insulin sensitivity in hypomagnesemic, overweight,
diabetic and non-diabetic individuals [110, 111] and
decreases the consequence risk of cardiovascular disease
[112]. In randomized clinical trials, olive leaf polyphenol
supplementation has been shown to be an independent
factor in improving insulin secretion and sensitivity [113,
114].

Inflammation is one factor that increases insulin resist-
ance. Therefore, the treatment with vitamin C, vita-
min E, lycopene, and vitamin D 3 have been suggested
to improve insulin sensitivity through antioxidant and
anti-inflammatory effects [77, 115]. However, it should
be mentioned that although the association between
vitamin D deficiency and central obesity with its related
diseases has been confirmed by numerous studies [116,
117], inconsistent results were found regarding the man-
agement of obesity and associated conditions, including
insulin resistance with vitamin D supplementation [117—
119]. Therefore, to improve the inflammatory phenotype
and insulin sensitivity, diet and the weight loss programs
and assessment of vitamin deviancies are key to provid-
ing balanced healthy nutrition and vitamin supplementa-
tion [77, 120].

Another hot topic is ‘obesity-induced inflamma-
tion and insulin resistance’ In 1993, Spiegelman’s group
sparked the idea of the impact of certain inflammatory
markers on the development of insulin resistance and,
eventually, T2DM [18]. Nowadays, this concept has
become widely passable [121]. Obesity and inflamma-
tion have shown a marked association with haptoglobin
and CCN3, and both were found to be elevated in T2DM
[122, 123]. A recent study found that patients with T2DM
had a significantly higher expression rate of some inter-
leukin-36 subtypes than healthy individuals [124]. Some
suggested that the implementation of the strategic meas-
ure to control inflammation may reduce the incidence
of T2DM [125]. So far, researchers have tested an anti-
inflammatory drug, IL-1p inhibitor, in patients with car-
diac diseases and showed that the occurrence of diabetes
mellitus did not decrease [126]. Although progress in
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this proposition is evident, 20-30% of obese patients are
considered metabolically healthy and have a high level of
insulin sensitivity [77]. Thus, multiple types of research
must be conducted [121].

Another subject that has attracted a lot of interest is
“adipocyte dysfunctions associated with obesity and
insulin resistance” Adipocytes are cells with the capacity
to store excess energy in the form of lipids; the total num-
ber of these cells seems constant after the age of the child
[127]. Although these cells can also renew every eight
years, it is suggested that dysfunctions in the renewal
capacity of fat cells are associated with T2DM [128].
In fact, ways to increase adipogenesis instead of fat cell
hypertrophy are supposed to combat the negative impact
of obesity on metabolic disorders, such as insulin resist-
ance [127]. In addition, adipocyte size was found to be
linked with insulin resistance, in which adults with high
insulin resistance had a larger adipocyte size and inter-
leukin-6 receptor [129]. For example, data suggested that
manipulation in specific molecules, such as Ant2 adipo-
cyte [130] and phosphatidylinositol 4-phosphate 5-kinase
[131] can reduce insulin resistance.

In recent years, the ‘relationship between obesity, insu-
lin resistance, and cardiovascular disease risk’ and ‘sup-
plements improve insulin sensitivity’ have become the
main hotspots in the field of insulin resistance and obe-
sity, with a high centrality. The findings of our analysis
show that the most widely cited publications on insu-
lin resistance and obesity [56—65] emphasized a variety
of subtopics close to the study hotspots in co-occurring
terms. These findings show that research in this field has
gained significant attention and emphasis in recent years.

Strengths and limitations

The current study is the first of its kind and provides
baseline data on research activities related to the con-
nection between insulin resistance and obesity. How-
ever, there are certain limitations to the current study.
First, the fact that we used Scopus to retrieve docu-
ments might have led to the loss of certain documents
published in local unindexed journals. However, Sco-
pus is a large database and numerous unindexed
health-related publications are from many countries.
These findings resulted in a bias that favors countries
with Scopus-indexed journals or English-language arti-
cles. As a result, research productivity may be underes-
timated. Second, the analysis is based on publications
retrieved from the Scopus database, so it may not be
comprehensive. On the other hand, Scopus contin-
ues to be the most accessible database for analyzing
research activity and locating research hotspots on a
specific topic. Another limitation is that the current
study was limited to the search terms ‘insulin resistance
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and obesity’ and related terms only in the title search.
Therefore, this analysis may have missed any publica-
tions that used “insulin resistance and obesity” as a
keyword or within the publication.

Conclusions

This is the first bibliometric study to focus on publica-
tions related to insulin resistance and obesity at the global
level. Detail information for various publications can be
understood more intuitively via visual or cluster analysis.
Within 20years, we noticed that the number of publica-
tions on insulin resistance and obesity research had risen
rapidly since 2003, then stabilized after 2012. The leading
countries included the United States, China, Italy, and
Spain. Furthermore, the themes ‘Supplements improve
insulin sensitivity’ and ‘obesity-induced inflammation
and insulin resistance’ were found more frequently in
recent years (after 2014), indicating that research in
this field has gained significant interest and emphasis in
recent years. Our reporting of quantifiable knowledge in
this field may be useful in providing evidence and direc-
tion for future research, clinical practice, and educational
initiatives.
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