38 behavioral

sciences

Review

The Effect of the COVID Pandemic on Clinical Psychology
Research: A Bibliometric Analysis

Jordan Anders and Michael S. Vitevitch *

check for
updates

Citation: Anders, J.; Vitevitch, M.S.
The Effect of the COVID Pandemic on
Clinical Psychology Research: A
Bibliometric Analysis. Behav. Sci. 2024,
14, 463. https:/ /doi.org/10.3390/
bs14060463

Academic Editors: David Dias

Dias Neto and Ana Nunes da Silva

Received: 23 April 2024
Revised: 15 May 2024

Accepted: 27 May 2024
Published: 30 May 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Spoken Language Laboratory, Department of Speech Language Hearing: Sciences & Disorders,
Dole Human Development Center, University of Kansas, Lawrence, KS 66045, USA
* Correspondence: mvitevit@ku.edu; Tel.: +1-785-864-9312

Abstract: The present bibliometric analysis used traditional measures and network science techniques
to examine how the COVID-19 pandemic influenced research in Clinical Psychology. Publication
records from the Web of Science (WoS) were obtained for journal articles published prior to (2015 and
2018), during (2020), and at the end of the pandemic (2022) for the search terms “men and mental
health” and “women and mental health”. Network analyses of author-provided keywords showed
that COVID-19 co-occurred with fear, anxiety, depression, and stress for both men and women in
2020. In 2022, COVID-19 co-occurred with topics related to world-wide lockdowns (e.g., alcohol use,
substance use, intimate partner violence, loneliness, physical activity), and to more fundamental
topics in Clinical Psychology (e.g., eating disorders and post-traumatic stress disorder). Although the
COVID pandemic was associated with several changes in the research topics that were examined
in Clinical Psychology, pre-existing disparities in the amount of mental health research on men
compared to women did not appear to increase (in contrast to increases associated with COVID in
pre-existing gender disparities observed in other areas of society).
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1. Introduction

COVID-19 (coronavirus disease 2019) refers to a respiratory disease similar to the flu
or pneumonia caused by the SARS-CoV-2 virus. The first human case of the disease was
reported in November 2019, and spread rapidly around the world, leading to the World
Health Organization (WHO) to declare a Public Health Emergency of International Concern
in January 2020, and a pandemic in March 2020 [1]. The WHO declared an end to the Public
Health Emergency in May 2023 [2]. In addition to the hundreds of millions of cases of and
millions of deaths from COVID-19 world-wide [3], the disease and measures to contain its
spread had widespread effects on social, political, economic (e.g., labor markets and supply
chains), and educational institutions in countries around the world [4-12]. The disease and
measures to contain its spread also affected various psychological and physical behaviors
(e.g., eating, sleeping, and exercise) of individuals around the world [13,14]. Several studies
of the “science of science” (described in more detail below) examined how the disease and
measures to contain its spread influenced the behaviors of individual scientists in a range
of disciplines [15,16]. The present science of science study examined how research in a
specific scientific discipline—Clinical Psychology (a discipline that is relevant to the topic
of this special issue: The Impacts of COVID-19 on Mental Health and Well-Being)—was
influenced by COVID-109.

The science of science uses various analysis techniques and measures to examine how
science itself works [17], with the goal of discovering general properties, trends, or charac-
teristics that might help science administrators and policy makers, scientists in an entire
discipline, or individual researchers to advance scientific discovery [18]. Conventional
statistical analyses (e.g., counts, means, percent change, etc.) provide science of science
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investigators with some insight. However, the mathematical, analytic, and visualization
tools of network science reveal patterns and relationships that cannot be observed in stan-
dard tables or figures of data. In the network science approach, nodes represent individual
entities (e.g., authors or journal articles), and connections are placed between nodes that
are related in some way (e.g., co-authors on a publication, or an article that cited another
article). The nodes and connections produce a web-like structure that can be examined
at the micro-level (i.e., focusing on characteristics of individual nodes), the meso-level
(i.e., focusing on characteristics of a sub-set of nodes), or the macro-level (i.e., focusing on
characteristics of the entire network).

An example of the network science approach being used to examine how science
in general works is seen in [19], whose authors created a network containing over 1 mil-
lion nodes (representing journal articles published in 7121 journals) with connections
between nodes indicating that an article in one journal cited an article in another journal.
Examination of the citation network at the macro-level revealed citation trends between
various scientific disciplines, with biochemistry emerging as the most interdisciplinary
field, acting as a “hub” that connected a number of other disciplines.

Focusing on just a single discipline, the researcher in [20] examined how the field of
Speech-Language-Hearing Sciences and Disorders changed in the first 20 years of the 21st
century. In this analysis, nodes in the network represented important terms that appeared
in the articles published in the Journal of Speech-Language-Hearing Research (a leading journal
in that discipline) during that time frame. Connections were placed between terms that
co-occurred in a given article. Comparison of the networks of terms from articles published
in 2001, 2005, 2010, 2015, and 2021 revealed that over time, the discipline increasingly drew
on the theories and methods of other disciplines (e.g., Cognitive Psychology, Linguistics),
extended the languages being studied beyond English, and expanded the number and type
of disorders/conditions being treated by the discipline in that time frame.

In the present bibliometric analysis, we used network analysis to examine possible
changes in the research topics of a specific discipline (Clinical Psychology) that occurred
over time. Rather than look at how a discipline slowly and organically evolved over a
broad swath of time, as in [20], we instead examined how an acute and unanticipated
event that disrupted a wide range of societal institutions might cause a sudden shift in the
research topics that a given discipline focuses on. That is, we compared the topics being
studied in Clinical Psychology shortly before the start of the COVID pandemic and shortly
after the start of the COVID pandemic (cf., [21]).

Previous science of science studies of science in general found that the COVID pan-
demic negatively affected levels of scientific and academic productivity in the science,
technology, engineering, and mathematics (STEM) and medicine fields [16,22]. Compared
to male scientists, the negative impacts of COVID disproportionately affected female sci-
entists, who were faced with increased caregiving responsibilities to children and other
family members. These findings suggest that the COVID crisis exacerbated existing gender
inequalities in STEM and medical researchers, and might have long-term effects on their
career development [15].

Previous studies looking at mental health issues more broadly found that the COVID
pandemic lead to a 25% increase in the global prevalence of anxiety and depression [23].
Given this dramatic increase in mental health issues resulting from the COVID pandemic,
we wanted in the present science of science analysis to focus on how the COVID pandemic
might have shifted research topics in the field of Clinical Psychology rather than how
COVID influenced research or research productivity in STEM and medicine more broadly.
Further, given the gender disparities in research productivity observed in STEM and
medical researchers that were exacerbated by the COVID pandemic [15,16], and gender
disparities in mental health in general [24], we also considered in the present science of
science analysis if the potential shift in research topics in Clinical Psychology that might
be attributed to COVID might also differ for men and women. To examine these potential
changes, we used conventional measures as well as techniques from network science
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(which provide mathematical tools to quantify potential changes) to perform a bibliometric
analysis at the macro- and micro-levels to examine (among other things) how key terms
found in published research articles on mental health issues in men and women prior to
COVID might have changed after COVID.

2. Materials and Methods

Bibliometric records of peer-reviewed articles from journals categorized as “Clinical
Psychology” with the keyword search terms “men and mental health” and “women and
mental health” for the years 2015, 2018, 2020, and 2022 were downloaded (on 23-JUNE-
2023) from the Web of Science (WoS) database, which is a commonly used database for
bibliometric analyses that includes journals and conference proceedings from numerous
disciplines in the physical sciences, social sciences, the arts, and humanities. Given the
global impact that COVID had on mental health, we selected the year 2020 (the year the
pandemic was declared). Given that the World Health Organization (WHO) and the U.S.
Department of Health and Human Services (HHS) declared an end to the Public Health
Emergency in May 2023 [2], we selected the year 2022, which was the year closest to the
end of the pandemic in which a full year of publications could be obtained. Given that 2022
was two years after 2020 (the year of the pandemic), we also selected two years prior to the
pandemic (i.e., 2018) and 5 years prior to the pandemic (i.e., 2015) in order to detect any
trends that may have existed prior to, but been exacerbated by, the pandemic.

For each year, a tab delimited text file was exported that contained a full record and
cited references. JASP [25] and VOSViewer (version 1.6.20; [26]) were used to analyze and
visualize the data in the following ways:

I Number (and percentage) of research articles related to men and to women for each year.
This value will allow us to observe any gender disparities in the amount of research
conducted on men and women, and how such disparities might have changed across
the years we examined. Conventional statistics can be used to assess changes in values
over time (e.g.,, ANOVA, regression, etc.) or to assess changes in distributions (e.g.,
Chi-square).

II.  Networks of co-occurring author-provided keywords. The author-provided keywords
(henceforth “keywords”) were extracted from the Web of Science (WoS) records.
Networks were created for the keywords that co-occurred each year for men and
women. Nodes in the networks represented the keywords, and connections were
placed between terms that co-occurred. To reduce the number of idiosyncratic terms
and increase the interpretability of the visualizations, only terms that (co-)occurred
more than x times per year were included in each network. The value of x was set
to 3 for the men and mental health keyword networks and to 6 for the women and
mental health keyword networks to account for the nearly 2 times the number of
publications on women and mental health compared to men and mental health. This
resulted in the top ~1% most frequently occurring keywords being examined for both
men and women. The visualization and network analysis of keywords enables us to
determine at the macro-level if there are patterns or trends in research topics related to
mental health issues in men and women that may be present/absent. By comparing
the networks across years, one can assess if these patterns or trends vary in prevalence
for men and women over time.

II. COVID-19 ego networks. Given our interest in how COVID-19 influenced research
on mental health in men and women, we also created for 2020 and 2022 what is
known as an ego network for the keyword “COVID-19”. An ego network (short for
egocentric network) is a type of network that includes a single node (an “ego”) and the
nodes that are directly connected to it (called “alters”), allowing us to “zoom in” on a
specified node. In the present case, the ego network would show which keywords
were connected to “COVID-19” for the research on men and women published in
2020 and 2022. Visualizing the ego networks for the COVID-19 keyword enables us
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to focus on the micro-level to consider how this global health emergency directly
influenced specific research topics related to mental health issues in men and women.

IV.  Measures of Centrality. Measures of centrality are commonly used in network science to
identify “important” nodes in a network, or nodes that facilitate or inhibit the flow of
information/gossip/goods/disease in a network [27]. There are several measures of
centrality [28], but two that are most useful for the keyword co-occurrence networks
in the present study are degree centrality and closeness centrality. Degree centrality is
the simplest measure of centrality, and refers to the number of connections incident to
a node (for a more formal definition, see [27]). In the present case, degree centrality
measures how many keywords co-occur with a given keyword. Nodes with many
connections are considered more “important” than nodes with few (or no) connections.
Closeness centrality refers to the number of connections it takes (on average) to go via
the shortest path from a given node to all other nodes in the network (for a more
formal definition, see [29]). If few connections (on average) must be traversed to get
from node x to all the other nodes in a network, then that node is said to be close to all
the other nodes in the network and would be considered more “important” than a
node that is (on average) far from all the other nodes in the network (i.e., requiring
the traversal of many connections on average). Measures of centrality tend to be
correlated (though not perfectly).

To facilitate replication and encourage further exploration of the data, the WoS files
and .net files (a format commonly used for network analysis and visualization software)
used to create the keyword networks and ego networks are available at an OSF website
(https:/ /osf.io/95yhd/). A tutorial on how to use VOSViewer can be found in [20].

3. Results

Table 1 shows the number (and percent) of articles obtained for “men and mental
health” and “women and mental health” from WoS for the years examined. A Chi-square
analysis (x? = 3.35, p = 0.07) shows that the changes in the number/percentage of published
articles related to mental health for men and women over the years examined were not
statistically significant at conventional p-values (i.e., p < 0.05). Further, the increase of
~1.7 times the number of articles published over the years examined (i.e., 2015 to 2022)
is within the expected increase in scientific publication (i.e., a doubling of output every
15 years) observed for science in general [17]. Thus, the apparent changes in the amount of
research being conducted on mental health issues for men and women in the timeframe we
examined are consistent with the changes in the amount of research being conducted that
one might expect for science in general.

Table 1. Number (and percent) of articles obtained for the years examined.

Years Men Women Total
2015 (3;.942/0) (62.562/0) 553
2018 i 652 647
2020 (35.9:%) (6?8;/0) 01
2022 (3% .9550/0) (62.%0) 937
Total 1010 2028 3038

Note: Men = “men and mental health”; women = “women and mental health”.
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antipsyehotics

schizophrenia

aggression

Networks containing keywords as nodes and connections placed between terms that
co-occurred together x times (x = 3 for men, x = 6 for women) were constructed for men
and women for each year examined. Nodes represented the keywords, and connections
were placed between keywords that co-occurred.

Figures 1-4 show the network visualizations of the co-occurrence of keywords using
the full counting method, meaning that the total number of occurrences of a term in all
the documents is represented (with more frequently occurring terms represented by larger
nodes). By contrast, the binary counting method assesses the number of documents in
which a term occurs at least once (i.e., overall frequency of occurrence of a term is lost; [26]).

Figure 1 shows the keyword networks for men and women in 2015. Figure 2 shows the
keywords networks for men and women in 2018. Figure 3 shows the keywords networks
for men and women in 2020. Figure 4 shows the keywords networks for men and women
in 2022. The clusters of different colored nodes and connections in Figures 1-4 indicate
that those words tended to co-occur with each other more often than they co-occurred with
other terms in the network.

The layout parameters for each network were adjusted through trial and error in
VOSViewer to display each network in such a way that the labels on each node were visible.
Unfortunately, this approach contributed to the length of the line between two nodes
being less informative (i.e., the thickness but not the distance of the connection conveys
co-occurrence frequency) and in the clusters (i.e., nodes of the same color) being dispersed
throughout the network. Other parameter settings will produce networks with nodes of the
same color being more closely clustered together, but perhaps at the cost of label visibility.
Larger nodes represent keywords that occurred frequently.

lesbian gay
msm
hiv preyention minori Sn’eséay and bigexual men masq@inity
military sexual trauma
men ry sexu
bisexual
sexual gehavior sexual gfigntation iood dsorders
risk factors

mindf@iines¢mergency.department

trauma

w eating disorders stigina

Stegss alcohol
miligary

sex differences

men who ha@sex with men @& epidefgiolo;
g = gﬂer adolescents
coping

gender differences pisd mentalhealth

scregning aging treatnent

posttraumatigstress disorder

angiety depression  substance use

hivaids intimate patther violence

. ) disclosure i
sexual risk behavior psychosis

Figure 1. Cont.



Behav. Sci. 2024, 14, 463

6 of 18

postpartum depression

stigss
tragma
gender
intimate pagther violence
tti ti disord

epide@fology posttraumatig§tress disorder

preggancy deprgssion

anorexi@ihervosa
bulimiaijervosa .
borderline per§gnality disorder - ) ptsd
P o al resilignce mentalhealth
) anxiety
eating disorders waliben \
parenting
military sexual trauma
binge eatifig disorder bingd@ating

Figure 1. Keywords for men (top network) and women (bottom network) from 2015.

gay and bisexual men

depressive symptoms
gayiinen
iV ri african americans men(*ealth
hinggisk ’ /i bodyjimage
bisgxual
treatmentinternalizediomophobia [
= measurem@git invariance
b
asseggment
transgender depression
discringination
ender noggonformit
8 Y, waillen msm
gender dysphoria mién
aniety
marijuana coping methamphetamine
masglinity adolilicent intervention
traima o
substapice use
. sexual ofientation
0sis F
psych celifer ecological momentary assessment
help-ggeking : lesbian vetgfans
gender differences e
sexual(ginority
men who hav@sex with men
welkbeing minorigstress adolesgence
stigia psychologigal distress
gay
hiv pregention . longitudinal
disclgsure Y&
sexualiidentity
disordered eating

Figure 2. Cont.



Behav. Sci. 2024, 14, 463

7 of 18

st@gss wellibeing

sexual ofientation

psychologigal distress

postgartum
mentalhealth  gender differences
substance use
domestigviolence
preg@hncy anety
depri@ssion gender
bodyiimage & intimate parttner violence
treaffpent qualityoflife =
anorexiainervosa
eating disorders : 5
emotion{gegulation
' | health 43
women's mental healt primay care Ji 3
wtﬁns\w‘n transgender borderline personality disorder
trauma
risk @tors NV systematic review mindfulness
postpartumiidepression isordegge eating

obesity

Figure 2. Keywords for men (top network) and women (bottom network) from 2018.

health-related quality of life
methamphetamine

psychagherapy adolescents
. non-Binary
syndemic leshian college §tudents
comajbidity > ideliti
sexual fupctioning  depression idagtity
minoritystress intimate paigner violence sexually transmitted infections
south africa 1
african american

health P.Sf\o!ogyv.f gender differences i3l and geiier minarities  pisgxual

sexual@rousal stress ‘ [ ». : \—
g = f r peer sUpport mindfulness I mas‘mlty
colggles substdfice use, | ot oo /
up! anc b inte(se’ﬁorl?lly > @ social Support
sexual minority help ' ing—discriination - @ f j
B S SN e traima
’ ptsd enwhe SRR e ng’ﬁdw entity risk ‘
gayumen ¢ AR S X gay
prevalence odyiim i 2 X J loneliness
. i _\a‘fe ) ! psy;boss“ _gay and bigexual men
anxiety dsm-5 | resilience . suicidalideation : -
. | S su‘de
I functi . X ‘ X AN
sexual function alcohel use hiv pre_\‘(entlt‘?n internalizedghomophobia t;abrw'\de'r |
men who have sex with men n;miotion . alcghol s N ;  longitudipal study
cross-gultural g i ;t 1
i coing mental health  covig-19 “
risk assessment 2Ll id 0 hiv
sexual Qﬁntation ve social@nxiety posttraumatigstress disorder
meta-analysis
< co-occurrifg disorders f 3 N
help seeking measurement invariance treatment eating disorders
sexuality. ! %
substance @se disorders health self-compassion
college evidence-based treatment wellgeing

Figure 3. Cont.



Behav. Sci. 2024, 14, 463

8 of 18

qualitygof life adoleseents
sleep

‘ bodyimage
borderline per§gnality disorder X women race

wellbeing
emotionigegulation _ ’ ‘." dsm-5

deg’sion

assessment % /
o i trauma -~ " ey ' mentalhealth bulimiapervosa

! women's health
sexualabuse / minority stress

help-sgeking
resilience systematic review sulgide— /.| anorexianervosa
. : ; gender postpartum depression
health , stgss 1
Tho | substance use
. self-compassion anc
' sexual orientation epidefmiology

sexual@ssault

military sexual trauma

perinatal couples eatingdisorder

intimate patther violence ~ discrimination

preghancy "~ treatment

eating disorders
socialUpport

parenting \Stis suicidalideation veterans
covid-19 A

Josttra idBiress di sexualiminori
pos\ttraumat}‘ress disorder. \minority

|
mindfiiness”

etas@nalysis
fear

J/ transgender gender differences
domesticviolence

an‘ty posttraunatic stress bisexual

Figure 3. Keywords for men (top network) and women (bottom network) from 2020.

military sejiial trauma

selfdiarm

vetegans rid suiide

intersectionality

ve‘an

miligary smoking ' ' rage psychopathology
men who have sex with men intimate pat#her violence gefider

factor@nalysis steess systemdfiie review gender differences
e ‘,trbna ' well-being

measuremeént invariance e ) treatment mindfulness
peyEhigne n;\s\ help-seeking
N i mentiheaithy substahce use
PosTaun}dty

prevalence’ | /. 3 covig-19 dual diagnosis

metad@nalysis homelgssnessoma@gbidity

gaymen 7

- )

stigma wollben Peby . -
sexual minority men f anxiety physicRgectivity
depﬁsioh V4 alcohol use / : gay and bisexual men
assessment <& bodyiimage * longliness qualltypfllfeemergm S
resilience age
eating disorders depressive;ymptom%

@ bisexual  aging

bargiers

minoriystrediscrimination
Igbtq " ! college students
sexual zﬁn(ation adolescents

recovery
sy¢hosis
& psy

masculinity
psychatherapy

religion  sexualhealth

transgender
- schizaphrenia

Figure 4. Cont.



Behav. Sci. 2024, 14, 463

9of 18

age
o ' ; anxiety
intimate partner waence . metadalysis
interg@ntion
thematiganalysis physicaliactivity
resilience ' bodiiiinage loneliness
bulimia nervosa substance use
qualitative i £ comarbidity
socialgupport y :
trauma posttraumati¢stress disorder | ;
mindfulness @ _-binga@ating
ihtersaggionality
fgeubstance e dism‘d% covid-19
stigina S e P abgity transgender longitudinal
veterans
pregaancy VEWran - ,andemic health
women ) b2 alcohol bis@ual
’ N self-dgcem assessment
borderline personality disorder epidemiology
discrimination gepressivﬁymptoms- y mentalhealth
; pder
2 ; eating disorders gend stress
emotion dysregulation j screening
treatment - .
adverse childheod experiences measurem@st invariance
postpartum emotion regulatign_ @ psychanetrics
sychotheral ili | e
psy py military sexua traurr}a‘ e fsychokhology
perinatal e depression
suicide
disordeted eatigxualigssault
military

Figure 4. Keywords for men (top network) and women (bottom network) from 2022.

Figure 5 shows the ego network of the keyword COVID-19 (and the keywords that
co-occurred with it) for men and women in 2020. Figure 6 shows the ego network of the
keyword COVID-19 (and the keywords that co-occurred with it) for men and women in
2022. The network analysis and visualization software Gephi (0.10.1) [30] was used to

create the ego networks.

r

Figure 5. Cont.
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4. Discussion

The present bibliometric analysis examined how research topics in Clinical Psychology
journals were affected by the COVID pandemic. Other types of review articles typically
summarize the current state of a particular research field or specific research topic, and
perhaps compare effect sizes of various findings (e.g., [31,32]). Our use of conventional
measures as well as network science methods in the present bibliometric analysis allowed us
to examine not only how the broader research landscape changed in relation to the COVID
pandemic (i.e., the macro-level, as in Figures 1-4), but also how the COVID pandemic
affected specific mental health research topics (i.e., the micro-level, as in Figures 5 and 6).

Prior to the start of the COVID-19 pandemic in 2020, various studies reported gender
disparities in mental health issues and research (e.g., [24]). A similar gender disparity
can be observed in Table 1 in the amount of mental health research published in Clinical
Psychology journals on men and women (as well as in the research topics that are specific
to men and women as shown in Tables 2-5). In the years examined prior to the COVID
pandemic (2015 and 2018), there were nearly twice as many research articles published
that examined mental health in women than in men. Although the COVID pandemic
exacerbated many pre-existing disparities in other areas of society (e.g., [4-16,33]), the
values in Table 1 show that the number of published research articles that examined mental
health in women and men remained at an approximately two-fold difference in the years
examined after the start of the COVID pandemic (2020 and 2022).

The disparity in the number of articles examining mental health in women and men
remained relatively constant even though there was an overall increase in the amount of
research published in Clinical Psychology journals in the years examined (from 2015 to
2022, there was a 1.69 increase in the number of articles). Note that the increase in the
number of published articles in Clinical Psychology journals from 2015 to 2022 is within
the range of what one would expect given the increase in scientific research in general [17].

We acknowledge that the timeframe (i.e., 2 years from the start to the end of the
COVID pandemic) examined in the present study may be too short for a significant increase
to be observed in the number of research articles published that examined mental health in
women and men. Given that the time for scientific research to go through the peer-review
process and ultimately be published has been estimated at 9 months (for STEM fields) to
18 months (for social sciences, arts/humanities, and business/economics; [34]) future work
should re-examine the difference in the number of published research articles that examine
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mental health in women and men to determine if that disparity changes when viewed at a
larger time frame (e.g., 5 or 10 years from the start of the COVID pandemic), and as the
pandemic shifts to an endemic [35].

Turn now from the conventional measures of research output in Clinical Psychology
journals, to the network analysis of author-provided keywords in articles published in
Clinical Psychology journals in 2015, 2018, 2020, and 2022. As the label implies, author-
provided keywords are terms or phrases that authors provide to summarize or categorize
the associated article. Another type of “keyword” commonly used in bibliometric analysis
is Keyword Plus terms, which are commonly occurring words or phrases extracted via an
automatic computer algorithm from the titles of the references cited within an article [36].
Whereas Keywords Plus terms tend to be broader concepts (including research methods
and techniques), author-provided keywords are often described as being (overly) specific
concepts or terms [37]. Given the typical lag in publication (noted earlier) and the short
time frame examined in the present case, we elected to use author-provided keywords to
detect any rapidly occurring changes to the research landscape (i.e., too rapid to be detected
in the terms that appear in the previously published works found in the reference section
of recently published articles).

Table 2. Keywords that were common or unique to the networks for 2015.

Common Keywords Men Keywords Women Keywords
adolescents; aggression; aging; alcohol;
anorexia nervosa; antipsychotics; bisexual; coping; disclosure;
anxiety; depression; emergency department; gay; gay and binge eating; binge
eating disorders; bisexual men; gender differences; hiv eating disorder;
epidemiology; gender;  prevention; hiv/aids; lesbian; masculinity; ~ borderline personality
hiv; intimate partner men; men who have sex with men; msm; disorder; bulimia
violence; mental military; mindfulness; minority stress; mood nervosa; parenting;
health; military sexual disorders; psychosis; risk factors; postpartum
trauma; posttraumatic schizophrenia; screening; sex differences; depression; pregnancy;
stress disorder; ptsd; sexual behavior; sexual orientation; sexual resilience; women
stress; trauma risk behavior; stigma; substance

use; treatment

Table 3. Keywords that were common or unique to the networks for 2018.

Common Keywords Men Keywords Women Keywords
anorexia nervosa;
anvdety; body image; adolescence; ac}olescent; af.rican americ.ans; bor.derline persona.hty
depression; assessment; b1§exual; cop{ng;.dgpre§51ve dlsprder; dom'estlc
disordered eating; sym.ptoms; disclosure; discrimination; ylolence; eatm.g
gender; gender ecologlcall momentary assessment; gay; gay dlsordgrs; gmghon
differences; hiv: and b1§exual men; gay men; gender regulatlon;'mtlmate
mental health; dysphopa; gende.r non(;on.forrr.uty; hel}) Partner v101ence.;
psychological seeking; hiv prex./en.tlon; hiv ?1sk; 1nte.rnahzed mmdfulness;. obesity;
distress; sexual hOIl:lOphObla; mtgrvenhon; lesb'la@ postfcraumatlc stress
orientation; longltudmalf marijuana; masculinity; disorder; ptsd;
substance use; measurement Invariance; men; men th) postpartgm; postpartum
trauma; treatment; have §ex Wlth men; msm; mfethamphetamme; dgpressmn; pregngncy;
veterans; wellbeing; minority stress; psyc.h051.s; sex; sexual primary care; quality of
women identity; sexual minority; stigma; life; risk factors; stress;
transgender; youth systematic review;

transgender
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Table 4. Keywords that were common or unique to the networks for 2020.

Common Keywords

Men Keywords

Women Keywords

adolescents; anxiety;
bisexual; body image;
couples; COVID-19;

dsm; eating disorders; fear;
gender; gender differences;
health; help seeking; hiv;
intimate partner violence;
mental health;
meta-analysis;
mindfulness; minority

disorder; ptsd; resilience;
self-compassion; sexual
minority; sexual
orientation; social support;

stigma; stress; substance
use; suicidal ideation;
suicide; transgender;

trauma; treatment;

veterans; well-being

african american; alcohol; alcohol use; cbt;
co-occurring disorders; college; college
students; comorbidity; coping;
depression; discrimination;  cross-cultural; evidence-based treatment;
gay; gay and bisexual men; gay men;
gender identity; health psychology;
health-related quality of life; help seeking;
hiv prevention; identity; internalized
homophobia; intersectionality; lesbian;
loneliness; longitudinal study;
masculinity; measurement invariance;
stress; posttraumatic stress  men; men who have sex with men/msm;
methamphetamine; non-binary; peer
support; prevalence; psychosis;
psychotherapy; risk; risk assessment;
rumination; sexual and gender
minorities; sexual arousal; sexual
function; sexual functioning; sexuality;
sexually transmitted infections; social
anxiety; south africa; substance use

disorders; syndemic

anorexia nervosa;
assessment; borderline
personality disorder;
bulimia nervosa;
domestic violence;
eating disorder;
emotion regulation;
epidemiology; military
sexual trauma;
parenting; perinatal;
postpartum
depression;
posttraumatic stress;
pregnancy; quality of
life; race; sexual abuse;
sexual assault; sleep;
systematic review;
trauma; treatment;
veterans; well-being;
women;
women’s health

Table 5. Keywords that were common or unique to the networks for 2022.

Common Keywords

Men Keywords

Women Keywords

age; alcohol; anxiety; assessment;
bisexual; body image; college
students; comorbidity; COVID-19;
depression; depressive symptoms;
discrimination; eating disorders;
gender; gender differences; hiv;
intersectionality; intimate partner
violence; loneliness; measurement
invariance; mental health;
meta-analysis; military; military
sexual trauma; mindfulness;
pandemic; physical activity;
posttraumatic stress disorder;
ptsd; psychometrics;
psychopathology; psychotherapy;
race; resilience; sexual orientation;
stigma; stress; substance use;
suicide; transgender; trauma;
treatment; veteran/veterans;
well-being; women

adolescents; aging; alcohol
use; barriers; dual
diagnosis; emerging
adults; factor analysis; gay;
gay and bisexual men; gay
men; help-seeking;
homelessness; internalized
homonegativity; Igbtg;
masculinity; men; men
who have sex with men;
minority stress;
prevalence; psychometric
properties; psychosis;
quality of life; recovery;
religion; schizophrenia;
self-harm; sex; sexual
health; sexual minority
men; smoking;
systematic review

adverse childhood
experiences; anorexia nervosa;
binge eating; black women;
body dissatisfaction;
borderline personality
disorder; bulimia nervosa;
disordered eating; domestic
violence; emotion
dysregulation; emotion
regulation; epidemiology;
fmri; health; intervention;
latent class analysis;
longitudinal; obesity; opioid
use disorder; perinatal;
postpartum; pregnancy;
qualitative; quality of life;
screening; self-compassion;
self-esteem; sexual assault;
social support; substance use
disorder; thematic analysis

To assess the overall research landscape in Clinical Psychology (i.e., the macro-level)
and how it changed in response to the COVID pandemic, we created networks with author-
provided keywords being represented as nodes and connections being placed between
keywords that co-occurred in an article. As shown in Figures 1-4 (also see Tables 2-5),
there are several terms that regularly occur only for men (e.g., gay, men who have sex
with men/msm) and only for women (e.g., postpartum, pregnancy). There are also several
terms that are common to mental health research on men and women, and that regularly
occurred across the years examined: anxiety, depression, gender, gender differences, hiv, stress,
trauma. The distinct presence of certain terms for only men and only women, as well as the
perennial presence of fundamental terms in Clinical Psychology research for both men and
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women reassure us that the network science approach is indeed accurately depicting the
research landscape.

Our confidence in this approach is increased by the term COVID-19 appearing (as one
would expect) in research on men and women only in 2020 and 2022. Also of interest, the
term fear co-occurs with COVID-19 (as shown in Figure 5) in research on men and women
in 2020, but not in 2015 or 2018 (note that the term fear occurs in 2022, but fewer than the
x = 3 occurrences for men and fewer than the x = 6 occurrences for women; therefore, it does
not appear in our visualizations). Similarly, the term pandemic co-occurs with COVID-19
(as shown in Figure 6) in research in men and women in 2022, but not in 2015 or 2018
(similar to the case for the term fear, the term pandemic occurred in 2020, but fewer than the
x = 3 occurrences for men and fewer than the x = 6 occurrences for women; therefore, it
does not appear in our visualizations).

We now examine at the micro-level the term COVID-19. Figures 5 and 6 show the
ego networks for the term COVID-19 and the terms that co-occur with it in 2020 and 2022,
respectively. Note that the terms anxiety, depression, and stress appear and co-occur with
the term COVID-19 in the ego networks for Clinical Psychology research for both men and
women in 2020 and 2022. In 2020, COVID-related research in men and women focused
almost exclusively on the mental health topics of anxiety, depression, and stress (along with
fear). This finding focused on research topics in Clinical Psychology journals complements
the finding reported in [23] of the COVID pandemic resulting in a 25% increase in the
global prevalence of anxiety and depression.

After people had experienced the virus for some time and felt the influence of it in
other parts of their lives [4-16], the ego network for COVID-19 in 2022 shows that COVID-
related research expanded beyond anxiety, depression, and stress to include some of the more
fundamental topics of Clinical Psychology for both men and women, such as eating disorders
and post-traumatic stress disorder, and to fundamental topics found only for research in men
(e.g., gay and bisexual men) and to fundamental topics found only for research in women
(e.g., pregnancy). Further, the ego network for COVID-19 in 2022 (Figure 6) shows a number
of research topics that may have been exacerbated by the quarantines and lockdowns
experienced in many countries around the world during the pandemic (e.g., alcohol use,
substance use, intimate partner violence, loneliness, and physical activity).

In addition to using ego networks to focus on the COVID-19 keyword and co-occurring
keywords, we also examined at the micro-level the most “important” keywords in the
networks across the years that were sampled using common network science measures of
centrality (i.e., degree centrality and closeness centrality [27]). In the present analysis (see
Table 6), degree centrality counted how many keywords co-occur with a given keyword,
whereas closeness centrality measured how many connections it takes (on average) to go via
the shortest path from a given node to all other nodes in the network. Although COVID-19
was not among the five nodes highest in degree centrality or closeness centrality in 2020,
by 2022 the COVID-19 keyword was among the 5 nodes highest in degree centrality and
closeness centrality, suggesting that this research topic very quickly became an “important”
topic in Clinical Psychology research and became interconnected to regularly occurring
and fundamental topics of research in Clinical Psychology (e.g., depression).

Our findings at the macro- and micro-levels of the keyword networks regarding how
COVID influenced research topics in Clinical Psychology journals also resemble the changes
that have been observed in clinical practice during the COVID pandemic. For example,
increases in the number of new patients were observed for many of the same conditions we
observed in our networks of research keywords (e.g., anxiety, mood, and stress disorders),
for clinicians engaging in in-person treatment [38] and in telehealth treatment [39]. The
symmetry in the findings for clinical research and clinical practice lends additional credence
to the novel methodology employed in the present analysis.
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Table 6. Centrality rankings for the top five and selected other author-provided keywords.
Degree Centrality
2015 2018 2020 2022
Men Women Men Women Men Women Men Women
mental
sexual depression; mental health; depression; sexual depression; health; mental health;
orientation: intimate partner sexual mental orientation; mental health; sexual depression;
mental healt,h' violence; orientation; health; mental health; trauma; intimate orientation; COVID-19;
epidemiolo . pregnancy; depression; women; depression; partner violence;  depression;  eating disorders;
ds rossion: *;;3;’, mental health; gender; anxiety; gender; stigma; women; COVID-19; intimate partner
P ’ anorexia nervosa  discrimination gender COVID-19 (62) COVID-19 (22) eating violence
disorders
Closeness Centrality
2015 2018 2020 2022
Men Women Men Women Men Women Men Women
depression: help seeking; mental
antipsychotics; intimate partner sexual Il'f'tental . risk depression; health; mental health;
schizophrenia; violence; orientation; health: assessment; mental health; sexual depression;
sexual depression; mental health; womer{' sexual trauma; intimate orientation; COVID-19;
orientation; pregnancy; depression; on der-’ orientation; partner violence; depression;  intimate partner
epidemiology; mental health; gender; sEbstanC,e mental health; anxiety; COVID-19; violence; eating
mental health anorexia nervosa  discrimination depression; COVID-19 (24 eatin disorders
use p &
COVID-19 (72) disorders

Note: Keyword terms are listed in order from “most” to “least”. The value in parentheses indicates the rank of the
keyword if it was not in the list of top five keywords.

Interestingly, although the COVID pandemic may have caused a shift in which research
topics in Clinical Psychology received increased attention, the pre-existing differences in
research on men and women found in certain research topics did not appear to change.
Consider the topic of eating disorders. In 2015, this term co-occurred with gender, gender dif-
ferences, risk factors, and anorexia nervosa for men, and anorexia nervosa, binge eating (disorder),
gender, and bulimia nervosa for women. In 2022, research on eating disorders in men expanded
to include a wider range of populations (e.g., adolescents, gay men, and race), but still did
not differentiate among different types of eating disorders to the same extent as is found
in research on this topic in women. Research on eating disorders in women in 2022 also
expanded to include a wider range of populations (e.g., black women, bisexual, and race), and
continued to examine distinct types of eating disorders (e.g., binge eating, bulimia nervosa,
anorexia nervosa, disordered eating, and obesity). In other words, the differences in research on
eating disorders in men and women that existed prior to COVID remained after COVID.

The present bibliometric analysis using methods from network science revealed at
the macro-level and micro-level that the effects of COVID on Clinical Psychology research
topics were uneven across research topics. Compare for example the differences in the
keyword co-occurrence networks for research on eating disorders in men and women that
existed pre-COVID and remained post-COVID, to the sharpened focus on the topics of
fear, anxiety, and depression in 2020 (the year the COVID pandemic started). The methods
from network science are being used increasingly not only for bibliometric analysis in the
science of science, but are also being used increasingly in the psychological sciences to
examine various aspects of cognition [40,41] and the symptoms associated with various
psychopathologies such as eating disorders [42,43].

Future research employing another network analysis technique known as textual forma
mentis networks [44] might prove useful for revealing finer details in the rapid changes that
COVID might have brought about. For example, using textual forma mentis networks the
researchers in [45] examined tweets from Italy and the US to extract how popular sentiment
changed with the introduction of COVID-vaccines (as well as the frustrations when one
vaccine was recalled). Because textual forma mentis networks can be created from larger
selections of text (not simply co-occurring author-provided keywords as in the present
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study), future work could build textual forma mentis networks from the words found in
the abstracts of published research articles to perhaps obtain finer-grained information
about research topics, and perhaps detect changes that were too small to be detected with
the approach employed in the present study. Such an approach may also circumvent the
limitations imposed by using author-provided keywords (which tend to be overly broad,
and in some cases must be selected from a restricted list of topics provided by publishers).

In addition to the limitations already described above, the present study focused just
on journals that appeared in the Web of Science database with the “Clinical Psychology”
designation. However, other professions also focus on mental health and have scientific
journals in which research in those disciplines are published (e.g., Social Welfare, Counsel-
ing Psychology, etc.). Including journals from a broader range of mental health professions
would have increased the generalizability and representativeness of our study. However,
we do not believe that the general findings would have changed with the inclusion of
journals from additional mental health fields.

Similarly, our use of the search terms “men and mental health” and “women and
mental health” in the WoS could have included alternative search terms (e.g., male, female,
man, woman, etc.) in order to obtain a larger sample of publications. Inclusion of such
alternative terms would likely have resulted in duplicate entries that would have been
excluded from analysis, leaving us with a sample that probably would not have been much
larger than the sample that was analyzed in the present study.

The present analysis also used search terms related to biological sex (i.e., men and
women). Future studies could employ the same methodology with search terms that
focus on the social construct/identity of gender, and include nonbinary gender terms
(e.g., genderqueer, gender-nonconforming, gender-neutral, agender, and gender-fluid).
Despite not explicitly including search terms related to gender in the present analysis,
several keywords related to sex, sexual orientation, and gender identity were nevertheless
observed (see Tables 2-5).

5. Conclusions

Despite the limitations of the approach used in the present study, we have demon-
strated that techniques from network science can be used to perform a bibliometric analysis
that provides science administrators and policy makers, as well as individual researchers,
with information about how the COVID pandemic affected research in Clinical Psychol-
ogy. Whereas previous research examined how the pandemic affected the productivity of
researchers [15,16], the present analysis examined how the pandemic affected the mental
health topics in Clinical Psychology that researchers examined before, during, and after
the pandemic. The methods and approach used in the present study, as well as other
techniques from network science, may prove useful to uncover finer-grained details on this
or related questions.
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