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Editorial on the Research Topic
Addiction and social behaviors in the post-pandemic world

Since its onset in early 2020, the COVID-19 pandemic profoundly challenged the fabric
of our daily lives, our wellbeing, and the nature of our social interactions (Vindegaard
and Benros, 2020; Alizadeh et al., 2023). Initially, many responded to the pandemic by
retreating into quarantine, an experience marked by social isolation and withdrawal from
conventional daily interactions. As we moved into the post-pandemic phase, our society
had undergone significant changes, with altered social conventions now rooted in our
everyday reality.

The pandemic notably impacted health-related behaviors and those with addictive
potential (Avena et al, 2021). Changes in our social interactions and entertainment
during the pandemic manifested in activities such as online gaming, social media use,
and broader internet consumption. While these behaviors served to maintain connections
during times of isolation, there existed a risk that they would become permanent patterns,
persisting even after returning to regular activities and social engagements (Zvolensky et al.,
2020). This context underscored the need for research addressed in our Research Topic
“Addiction and social behaviors in the post-pandemic world.” This collection of research
on diverse populations offers insights into the nuanced ways in which the pandemic has
influenced, and continues to influence, addictive and social behaviors, providing a crucial
understanding of the challenges and opportunities that lie ahead.

Reilly et al’s investigation into the pandemic experiences of US veterans established
that a significant portion of veterans experienced anxiety about COVID-19, leading to an
increase in the consumption of alcohol, sedatives, inhalants, tobacco, and cannabis. Even
after adjusting for pre-existing problematic substance use, the negative consequences of
the pandemic and self-reported feelings of loneliness due to COVID-19 were associated
with worsened physical and mental health during the pandemic. Similarly, Akeman
et al. found a deterioration in mental health among students during the pandemic,
with symptoms worsening as the pandemic persisted. Those employing active coping
strategies were less prone to symptom exacerbation, while increased alcohol consumption
prior to the pandemic correlated with heightened symptoms. Additionally, Chen et al.
investigated college students in the post-pandemic period, examining psychological
distress, metacognitions regarding smartphone usage, and problematic smartphone usage.
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Their work highlighted psychological distress as a significant
predictor of problematic smartphone usage and identified
variations in the underlying mechanisms linking diverse forms of
psychological distress to problematic smartphone usage, providing
insights into prevention and intervention strategies targeting
problematic smartphone usage among this population.

Online use patterns, such as social media use, changed
2022).

thrives on content creation and sharing, and Da-yong and Zhan

during the pandemic (Marciano et al, Social media
established that individuals’ personality traits play a significant
role in shaping their motivations to share content, particularly
in the realm of short video sharing. Highly conscientious users
are inclined to share short videos for altruistic reasons rather
than for image management or emotional expression, and they
actively manage their online time. Conversely, extraversion and
neuroticism have a robust positive influence on motivations related
to image management, altruism, emotional expression, leisure, and
conformity. These results provide important insight into future
investigations on excessive time spent on social media and the
spread of content and (mis)information. Breckwoldt et al. assessed
the frequency and duration of video gaming amidst the COVID-
19 pandemic among athletes, noting a significant surge in video
gaming activity during the initial lockdown period, which they
suggest was beneficial in helping athletes adapt to the prevailing
circumstances. Kim et al. utilized a 3-year longitudinal dataset
involving adolescents and examined the impact of gaming duration
on psychological variables such as loneliness, depression, self-
esteem, and life satisfaction. Their findings also underscored
the role of social capital as a moderator, with higher levels of
social capital in gaming cohorts enhancing self-esteem and life
satisfaction. These results emphasize the importance of gaming
in promoting coping mechanisms and social capital, particularly
in situations where social interaction relies on virtual platforms.
Despite the benefits of internet gaming, further research is
needed to understand whether its risk of becoming an addictive
behavior could outweigh these benefits (Von der Heiden et al,
2019).

The study by Bottel et al. contributed to existing knowledge
of how to effectively measure problematic online activities
by differentiating internet use disorder (IUD) from internet
gaming disorder (IGD). By adapting the DSM-5 criteria for
IGD as questions for IUD, the authors were able to detect
which criteria were most significant in predicting IUD. “Loss
of control”, “continued overuse”, and “mood regulation”
were frequently endorsed criteria by participants who were
categorized as heavy internet wusers, but “jeopardizing”
emerged as the strongest predictor of IUD, followed by “loss
of interest” and “continued overuse.” The findings provide
support for potential adjustments to the DSM-5 criteria
for TUD to enhance the accuracy of diagnosis of internet
use disorders.
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Taking a practical approach to addressing wellbeing during
the post-pandemic era, Dash et al. assessed the impact of
adolescent-provider connectedness on STI risk reduction 3
months after intervention across two therapeutic approaches:
Motivational Interviewing and Brief Adolescent Mindfulness.
Their study suggests that psychotherapeutic common factors, such
as adolescent-provider connectedness, may play a crucial role
in mitigating adolescent health risks in behavioral interventions
targeting hazardous drinking or sexual activity. Romero Reyes et al.
created a psychometric scale based on the Theory of Planned
Behavior, designed to gauge attitudes, subjective norms, self-
efficacy, past help-seeking behaviors, and intentions to seek help
among young adults exhibiting hazardous and harmful alcohol
consumption. The findings indicate that the designed instrument
can contribute to developing and/or evaluating interventions that
promote students’ help-seeking behavior.

Overall, these nine studies underscore the complex interplay
between the COVID-19 pandemic and shifts in social and
addictive behaviors among different demographics. Going forward,
it is critical to develop new measures and implement enhanced
strategies to address the negative impact of the pandemic on mental
health and addictive behaviors.
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distancing measures. To better understand their pandemic experiences, substance use
changes, and functioning, a survey was nationally administered to a sample of United States
veterans reporting substance use issues during the pandemic. The purpose of this cross-
sectional online survey for veterans (N=409) was to report on COVID-19 experiences,
safety behaviors, and infection experiences while also investigating the relationship among
addictive behaviors, mental and physical health, and COVID-19 impact. Measures also
assessed specific substance use concerns, pandemic-related loneliness, and functioning.
Though few veterans reported personally receiving a confirmed COVID-19 medical
diagnosis (10.5%), the impact of pandemic stressors was evident, with a majority reporting
anxiety related to contracting COVID-19 (61.4%) or fear of a family member or close friend
contracting COVID-19 (58.7%). Participants reported increased use of alcohol (45.3%),
sedatives (36.6%), inhalants (35.7%), tobacco (35.0%), and cannabis (34.9%), attributed
specifically to the pandemic. Regression analyses revealed that even when controlling for
the contribution of problematic substance use issues, negative pandemic impacts and
self-reported COVID-19 related loneliness were related to more impaired physical and
mental health functioning during the pandemic. Findings from this sample of veterans
with addiction issues add to the growing literature suggesting unique and adverse effects
of COVID-19 stressors on functioning while also revealing specific pandemic impacts for
this group.

Keywords: substance use disorders, addiction, veterans, pandemic (COVID19), functioning
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Impact of COVID-19 on Veterans

INTRODUCTION

Since March 2020, the SARS-CoV-2 (COVID-19) pandemic has
been an intense stressor across the United States. In the first
year of the pandemic, sudden and dramatic behavioral changes
were either mandated or encouraged to “flatten the curve,” which
included asking people to stay at home as much as possible,
shutting down entire industries (e.g., restaurants and movie
theaters), and shifting clinical resources to COVID-19 specific
care (Emerick et al., 2020). While these shifts were intended
to slow infection rates, there was also a negative peripheral
impact for many citizens due to sudden job loss (Matthews
et al., 2021), reduced social connectedness (Talcott et al., 2021),
and loss of certain health treatments (Hochstatter et al., 2021).
Across the globe, there were also reports of growing psychological
distress such as heightened suicidal ideation (Brailovskaia et al.,
2021), increased negative affective states such as nervousness
and fear (Zhang et al,, 2020), an increased sense of worry and
loneliness (Cohn-Schwartz et al., 2021), and decreased coping
resources (Mana et al., 2021). Pandemic stressors and negative
psychological impact may have led to societal challenges exceeding
individual coping resources, likely also contributing to reports
of allostatic overload (Cosci and Guidi, 2021), or the cumulative
impact of an individual's accumulated burden of stress on the
body and mind (Danese and McEwen, 2012). Since allostatic
overload can have downstream negative health consequences,
it is unsurprising that at the beginning of the pandemic many
citizens, with and without reported COVID-19 infections, reported
both decreased mental health (Czeisler et al., 2020) and physical
functioning (Morlock et al., 2021).

At the same time, the first few months of the pandemic
saw increases in alcohol sales (The Nielsen Company, 2020)
and self-reported use of some drugs (Janulis et al., 2021). In
accordance with the motivational model of substance use
(Cooper et al., 1995), there was concern that heightened
pandemic-related psychological distress, combined with a lack
of internal and external resources for stress and mood
management, was leading to increased substance misuse by
individuals seeking both positive affective states and coping
with negative emotional experiences (Cooper et al., 1995, 2016).
As COVID-19 stressors have the potential to increase substance
misuse and health issues in vulnerable populations (Du et al.,
2020), the Veterans Health Administration (VHA) became
concerned with the impact of COVID-19 stressors on veterans’
drinking and drug use (Insider, 2020). Substance use is a
significant problem among United States military veterans (Oliva
et al., 2017; Teeters et al., 2017) and is associated with numerous
harmful effects, including adverse physical and mental health
functioning (Boden and Hoggatt, 2018). Recent COVID-19
research also supports this trend, as veterans increases in
substance use have been associated with corresponding decreases
in mental and physical health (Roberts et al., 2021).

Factors predictive of veteran functioning include more
than merely problematic substance use. An important
framework to consider when assessing the functional impact
of substance misuse for veterans is the unique social conditions
of their lives, referred to by the World Health Organization

(WHO) as social determinants of health (SDH; World Health

Organization, 2021). Social determinants include both
structural determinants (e.g., income, finances, and age),
and  intermediary  determinants (e.g., psychosocial

circumstances and social support; Hosseini Shokouh et al.,
2017), which can strongly influence health outcomes. The
pandemic has had well-recorded and massive impacts on
SDH areas, including changes in employment patterns, social
networks, and reported quality of life (Guerin et al., 2021;
Niles et al., 2021; Rogers et al., 2021). Conditions reflecting
disadvantaged SDH contexts have been widely associated
with psychosocial stressors and mental health issues (Allen
et al., 2014). These SDH and environmental conditions can
result in allostatic load issues and worse health outcomes
(Thisted, 2003; Denny and Brownell, 2010). Attempts to
reconcile the unbalanced number of stressors without adequate
access to societal and personal coping resources may have
an interactive effect with negative coping strategies such as
problematic substance use, further negatively impacting the
functioning of veterans.

The combined impact of these factors—pandemic impacts
on quality of life (e.g., finances and meeting basic needs)—on
the health and well-being of veterans is not yet clear. Though
there have been studies on the impact of COVID-19 on veteran
substance use (Fitzke et al., 2021; Pedersen et al., 2021), none
have specifically investigated problematic substance use,
COVID-19 related changes in SDH, and functional outcomes.
There is also a continued and growing need to understand
more precisely COVID-19 health, stressors, and infection-control
behaviors, which have occurred in very particular contexts for
individuals as they balance maintaining their quality of life
and staying safe. For example, social distancing can increase
safety from COVID-19 infection; however, loneliness is a risk
factor for relapse (Volkow, 2020) because it triggers irritability,
anxiety, fear, sadness, anger, or boredom (Ornell et al., 2020).
These specific COVID-19 experiences for veterans are essential
to consider when investigating the impact of COVID-19,
substance use concerns, and health outcomes.

The Current Study

The main aim of the present study was to investigate the
impact of the COVID-19 pandemic on United States veterans
who self-reported problematic drug and alcohol use. Within
the framework of SDH, the study specifically assessed veterans’
lived experience of COVID-19 management, SDH (COVID-19
related quality of life indicators and loneliness), and their
mental and physical health functioning. This included a particular
aim to examine the contribution of SDH factors in the relationship
between problematic substance use and functioning. The planned
stepwise hierarchical regression model originally included a priori
Hypotheses 1 and 2 (i.e., hypothesized prior to data collection
but not publicly pre-registered). An additional post hoc Hypothesis
3 was added following data collection to examine a potential
interaction between negative COVID-19 impacts on quality of
life (e.g., finances and meeting basic needs) and COVID-19-
related loneliness.
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Hypotheses

Hypothesis 1: Greater self-reported substance use will
be associated with both lower physical and mental
health functioning during COVID-19 for Veterans.

Hypothesis 2: Greater levels of negative COVID-19
impacts on quality of life (e.g., finances and meeting
basic needs) and COVID-19-related loneliness will each
have a distinctive, significant negative relationship with
physical and mental health functioning, even when
modeled alongside problematic substance use, resulting
in a significant increase in variance explained
in functioning.

Hypothesis 3: Loneliness was hypothesized to moderate
the relationship between the negative impact of
COVID-19 and both physical and mental health
functioning, such that individuals reporting higher
levels of loneliness and higher levels of negative
COVID-19 impacts on quality of life would report lower
mental and physical health functioning, compared to
those with higher levels of negative COVID-19 impacts
on quality of life but lower levels of loneliness.

MATERIALS AND METHODS

Participants and Procedure
Procedures and methods for collecting this cross-sectional data
were completed in accordance with a protocol approved by
the Institutional Review Board at the VA Bedford Healthcare
System. The survey was administered using the Qualtrics federal
platform between November 24, 2020 and February 2, 2021,
and United States veterans were identified via a Qualtrics panel.
Study staft coordinated with a project coordinator from Qualtrics,
who used their panel aggregator system, an internal Qualtrics
system where over 20 Web-based panel providers have been
identified, screened, and utilized by Qualtrics recruiters to
supply diverse, quality respondents depending on survey
inclusion/exclusion criteria. Research has supported the Qualtrics
panel recruitment methodology as an effective recruitment
strategy, unlike non-panel recruited anonymous online samples,
with evidence supporting that these panels can produce higher
quality samples due to internal quality control and prescreened
respondents (Ibarra et al., 2018). This data collection method
is thus becoming increasingly popular, with evidence showing
data quality from the Qualtrics panel is on par with data
from conventional data collection methods (e.g., Walter et al,,
2019). Potential panel participants were provided with a link
to a description of the study and an eligibility survey on the
Qualtrics platform. Informed consent was provided and obtained
prior to accessing the survey. The survey was estimated to
take approximately 30 minutes to complete.

The eligibility criteria for the survey and included as pre-survey
screening items were (1) reporting a minimum age of 18years
old, (2) problematic drug and alcohol use indicated by Cut

Down, Annoyed, Guilty, and Eye Opener (CAGE)-AID minimum
score of 1, and (3) being a veteran of the United States Armed
Forces. Veteran status was further assessed by asking participants
to report on employment/veteran status overall (such that
participants were unaware of the veteran eligibility criteria). If
they reported being a veteran, respondents were required to
report their DD214 (the Certificate of Release or Discharge form)
date and the years they served. Participants were excluded when
(1) they had previously completed the survey, (2) did not meet
the minimum CAGE-AID score of one, (3) did not meet our
verification check for United States Veterans (e.g., were active
duty military), or (4) were identified as non-attentive or potential
survey spammers after quality-review (see below for criteria).
To allow for a wide surveying of veterans with possible substance
use concerns, responders were not excluded for (1) not having
a formal substance use disorder (SUD) diagnosis, or (2) use of
prescribed medications, but did have to report problematic use
of drugs or alcohol to qualify for the survey.

Given the high possibility that potential recruited responders
might be motivated to complete the survey even without being
a veteran due to monetary gains, we instituted a series of
survey items and validation checks similar to those utilized
by Pedersen et al. (2017, 2021) when recruiting veteran
community samples. To verify veteran status, an initial screening
item asked respondents for their current military status (i.e.,
active duty, not and have never been a member of the military,
a veteran, or other). If respondents answered they were a
veteran, they answered a series of additional items to verify
veteran status, including when they had served and in which
era (e.g., Vietnam Era, August 1964 to April 1975), and branch
of service (e.g., Army). They were then asked if they had
received a DD214 and, if yes, were routed to indicate their
date of discharge. This date needed to reasonably match their
reported service era and self-reported age. If answers were
inconsistent, these respondents were removed from the survey.

Approximately 58,500 surveys were sent out to panel
participants, who were not aware of the contents of the survey
prior to selecting it in their dashboard. A total of 6,500
(11.1%) potential participants entered the survey and were
provided with the informational sheet and consent document
for the survey. Of these, 381 (5.9%) did not consent to take
the pre-survey screening items. Of those who consented to
participate in the pre-survey screening, 5,366 (87.7%) were
automatically screened out for not reporting being a
United States veteran (n=3,200) and for not reporting substance
abuse issues on the CAGE-AID screener (n=2,166). Following
these automatic eligibility checks (#=753), a total of 436
participants completed the survey (completion rate of 58%).
Based on proposed guidance for online recruitment quality
review by Heffner et al. (2021), potential participants were
removed if three of the following four previously identified
quality-review criteria were met: (1) self-reported veteran
status was deemed impossible when reviewed in conjunction
with age, reported military service era, and/or DD214 date,
(2) attention check items showed participants reporting
gibberish responses to open-ended questions, (3) total time
spent on the survey was under 1/3 of median completion
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time (< 10min), and (4) response patterns flagged by the
Qualtrics system as potential bots using their quality check
software (i.e., IP-based “Prevent Ballot Box Stuffing” option,
attempts to take the survey multiple times) were reviewed
and found to be suspicious (e.g., answering all survey items
as the last Likert scale option). A total of 27 (6.2%) potential
participants were removed because they did not meet
these criteria.

Study Measures

Demographic Characteristics

The present study evaluated several demographic characteristics,
including age, gender, sexual orientation, race, ethnicity, income,
armed service branch, VHA connection status, and
relationship status.

Addiction Measures

Substance use concerns and behaviors were assessed in the
screening survey and within the main survey. Problematic use
of alcohol and other drugs was assessed using the CAGE
Adapted to Include Drugs (CAGE-AID; Brown and Rounds,
1995), a validated four-item measure. Per the CAGE-AID
protocol, the questionnaire was only given to participants who
reported current alcohol or drug use. A minimum score of
1 on the CAGE-AID was used as a screener to participate in
the survey, as recommended by the CAGE-AID Consensus
Panel of the Substance Abuse and Mental Health Services
Administration (SAMHSA) to cast a wider net and identify
more patients with substance abuse or addiction issues (Sullivan
and Fleming, 2008). Previous research indicates that a CAGE-AID
score of one or more indicates a positive screen with a sensitivity
of 0.79 and specificity of 0.77, and that scores can accurately
classify 78% of substance users (Ashman et al.,, 2004).

A modified version of the Alcohol, Smoking, and Substance
Involvement Screening Test (ASSIST; Humeniuk et al., 2010)
was used to descriptively measure substance use frequency,
urges, and changes in use during the pandemic for alcohol,
tobacco, cannabis, cocaine, stimulants, inhalants, sedatives,
hallucinogens, and opioids (four items for each substance).
Item #1, assessing any lifetime non-medical use of a specific
substance, was retained in its original form. As a main purpose
of the current study was to describe potential changes in
substance use during COVID, Item #2 was modified to read,
“Since the beginning of the COVID-19 pandemic, how often
have you used [specific substance]?” Additionally, Item #3 was
modified to “Since the beginning of COVID-19, how has your
desire or urge to use [specific substance] changed?” and Item
#4 was added, “How has your frequency of using [specific
substance] changed during COVID-19? with the response
scale ranging from More Use/Craving, No Change, and Less
Use/Craving.

Medical Diagnoses

Medical diagnoses were obtained via self-report. Several general
medical diagnoses were provided, and participants self-reported
whether they had ever received an official medical diagnosis

from a doctor or healthcare professional. As many of these
diagnoses can be long-standing, we did not specify a timeframe
for when the condition might have been officially diagnosed.
These medical diagnoses included chronic pain, diabetes,
insomnia, heart disease, apnea, and seizures.

Psychiatric Diagnoses

Psychiatric diagnoses were self-reported using the same criteria
as medical diagnosis (e.g., had been diagnosed by a doctor
or other healthcare professional specifically) by participants
and included SUDs, major depressive disorder, post-traumatic
stress disorder (PTSD), anxiety disorder, panic disorder,
psychogenic non-epileptic seizures (PNES), schizophrenia, and
bipolar disorder.

Psychosocial Functioning

The Short-Form Health Survey-12 (SF-12; Ware et al., 1996)
is a 12-item measure that assesses mental and physical
functioning. The SF-12 has been validated for predicting
populations’ mental and physical health without targeting specific
health outcomes and has high reliability, including with
United States veterans (Salyers et al,, 2000). Scoring involves
using a norm-based algorithm that produces a self-reported
mental health composite score (MCS) and physical health
composite score (PCS) between 0 and 100 (Jones et al., 2001),
with lower scores associated with lower functioning. Test-retest
reliability is 0.80 for the PCS and 0.76 for the MCS (Ware
et al.,, 1996).

COVID-19 Measures

The present study evaluated the experiences, stressors, and
impact of COVID-19 across several areas of interest. A subscale
score was created using a modified version of the Pain
Management Collaboratory Coronavirus Pandemic (COVID-19)
5-Item Measure (PMC-5), which measured the potential negative
impact of COVID-19 on quality of life on a scale of 1 (Improved)
to 4 (A Lot Worse). The five areas measured by the PMC-5
included finances, emotional health, ability to meet basic needs,
and two additional items on physical health and concentration.
For the present study, internal consistency for the PMC-5 was
satisfactory (five items: a=0.82).

In addition, three modified questions from the Osteoporotic
Fractures in Men (MROS) Study COVID-19 Social Impact
Questionnaire (Cawthon et al., 2020) with multiple check-box
options were asked to describe COVID-19 experiences, including
(1) “Which of the following statements best describes your
personal experience with the coronavirus,” (2) “Which of the
following have you done in the last month to keep yourself
safe from coronavirus?,” and (3) “Which of the following are
worries of yours related to COVID-19, or are more difficult
for you now because of the pandemic?”

Loneliness During COVID-19

The UCLA Loneliness Scale-8 (ULS-8; Hays and DiMatteo,
1987) was used to assess feelings loneliness during the pandemic.
The scale instructions were slightly modified to assess
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pandemic-related loneliness and read, “Indicate how often
you have felt the following ways during your COVID-19
experience” The full eight-item measure was utilized, and
sample items include “There is no one I can turn to” and “I
lack companionship.” Scores range on a scale from 1 (Never)
to 4 (Often), with higher scores indicating greater levels of
loneliness. Internal validity for this scale in the current sample
was satisfactory (eight items: a=0.83).

Data Analysis

Means, SDs, and frequencies were calculated for the full sample.
Zero-order correlations were first conducted among all the
measures of interest to assess for initial relationships among
model variables. To research the unique effects of each potential
predictor, two hierarchical regression analyses were conducted
for mental and physical health functioning. The hypothesized
model first explored the relationship between problematic
substance (CAGE-AID) use on mental health and physical
functioning, respectively. In addition, by adding variables related
to SDH factors (PMC5 and ULS-8) to the model, we anticipated
greater predictive ability for both physical and mental health
functioning, with problematic substance use still accounting
for a significant amount of variance in functioning. Hierarchical
or sequential regression allows for the analysis of multiple
predictors when the order of entry is determined by a theoretical
base, while also determining the contribution of each variable
after controlling for those entered earlier in the model
(Tabachnick and Fidell, 2007). In the first step, demographic
control variables were included, showing significant zero-order
correlations with the dependent variables (gender, age, and
annual income). In the second step of the hierarchical multiple
regression analysis to test Hypotheses 1, problematic alcohol
and drug use concerns (CAGE-AID scores) were entered to
investigate their impact on mental health. In the third step,
we evaluated our proposed Hypothesis 2 by adding pandemic-
related stressors Hierarchical or sequential regression allows
for the analysis of multiple predictors when the order of entry
is determined by a theoretical base, while also determining
the contribution of each variable after controlling for those
entered earlier in the model (Tabachnick and Fidell, 2007).
In the first step, demographic control variables were included,
showing significant zero-order correlations with the dependent
variables (gender, age, and annual income). Hypothesis 1 was
tested in the second step of the hierarchical multiple regression
analysis, with problematic alcohol and drug use concerns
(CAGE-AID scores) entered to investigate their impact on
mental health (MCS-12). Hypothesis 2 was explored in the
third step, with pandemic-related stressors (PMC-5 and ULS-8)
added to the model to assess the unique impact of COVID-19
associated SDH factors on mental health functioning. A second
hierarchical regression was conducted with the same variables
and stepwise model to predict physical health. We tested the
assumptions of regression analysis and for evidence of violations.
Multicollinearity among predictor variables was set at zero-
order correlations greater than 0.70, and continuous variables
scores and errors were inspected for normalcy of distribution.

In addition, to assess post-hoc Hypothesis 3, exploring a
potential interaction between the ULS-8 and PMC5 on
functioning, predictors variables were mean-centered to create
a cross-product to regress on both outcome variables of interest
in the final step. All tests were two-tailed, with all analyses
conducted using SPSS v.26.

RESULTS

Survey Respondents

The mean age of the sample (N=409) was 54.85years (SD=16.44),
with 76.5% (313/409) of participants reporting a male gender
identity. Participants could identify with multiple racial categories,
with 90% (370/409) identifying as white/Caucasian, 5.4% (22/409)
as Black/African American, and 1.2% (5/409) identifying as
American Indian or Alaska Native, Asian, or Native Hawaiian
or Pacific Islander, respectively. Additionally, 8.1% (376/409)
of participants identified as Hispanic. A total of 91.4% (374/409)
of participants reported identifying as straight/heterosexual,
and a majority (66.7%; 273/409) of participants were married
or living with a partner. See Table 1 for detailed demographic
information.

Descriptive Results

Of the 409 participants screened into the study with problematic
substance use, a minority reported a formal, medically diagnosed
alcohol (27.6%; 113/409) or substance use (20.5%; 84/409)
disorder. The most reported substances for those with medically
diagnosed SUD other than alcohol were tobacco and cannabis.
The most reported psychiatric diagnoses were anxiety disorder
(36.4%; 149/409), PTSD (27.4%; 112/409), and major depressive
disorder (20.3%; 83/409); the most reported physical condition
was chronic pain (31.5%; 129/409: see Table 2).

Regarding alcohol and non-prescription substance use during
COVID-19, a substantial number of participants reported daily
or mostly daily use of substances. Of the participants who
reported at least some lifetime use of a particular substance,
alcohol (45.8%; 182/397) was the most commonly used substance
on a daily or mostly daily basis, followed by tobacco (44.9%;
150/334), sedatives (29.8%; 48/161), and opioids (26.6%; 29/109).
Participants with current substance or alcohol use also reported
changes in cravings during the COVID-19 pandemic. The
majority reported no changes in urges/cravings of substances,
apart from alcohol, with 47.6% (189/397) reporting an increased
urge to drink. For all other substances, the largest increases
in cravings were reported for cannabis (38.4%; 98/255) and
tobacco (37.1%; 124/334). Finally, many participants reported
increased substance use during COVID-19, with the highest
increased use for alcohol (45.3%; 180/397). See Table 3 for
specific rates by substance.

Participants reported on their specific COVID-19 experiences,
with 10.5% (43/409) reporting being officially diagnosed with
COVID-19 and 12.7% (52/409) believing they had COVID-19
but were not officially diagnosed (see Table 4). The most
frequently reported stressors related to the pandemic were fear
of getting COVID-19 (61.4%; 251/409) or someone close to
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TABLE 1 | Sample demographics (N=409).

Variable Frequency (%) Variable Frequency (%)
Gender Income

Male 313 (76.5%) Less than $19,999 31 (7.60%)
Female 94 (23%) $20,000-39,999 0(17.11%)
Transgender Male 1(0.2%) $40,000-59,999 6 (16.14%)
Preferred not to answer 1(0.2%) $60,000-79,999 3 (12.96%)
Age m =54.85(SD =16) $80,000-99,999 48 (11.74%)
Race* $100,000-149,999 7 (21.30%)
White 370 (90.50%) $150,000 + 4 (13.20%)
Black/African American 22 (5.40%) Relationship status

Other 7 (1.70%) Married 273 (66.70%)
Asian 5 (1.20%) Divorced 47 (11.50%)
Native Hawaiian/Pacific Islander 5 (1.20%) Single, never married 39 (9.50%)
American Indian/Alaska Native 5 (1.20%) In a relationship, not married 4 (5.90%)
Ethnicity Widowed 15 (3.70%)
Not Hispanic/Latino 376 (91.90%) Separated 1(2.70%)
Hispanic/Latino 33 (8.10%) Service Branch*

Sexual Orientation Army 202 (49.40%)
Heterosexual (straight) 374 (91.40%) Air Force 81 (19.80%)
Bisexual 19 (4.6%) Navy 65 (15.90%)
Homosexual (gay) 13 (3.2%) Marines 44 (10.80%)
Prefer not to say 3(0.70%) National Guard 29 (7.10%)
Service Era* National Reserve 1(2.70%)
September 2001 or later 156 (38.1%) Coast Guard 7 (1.70%)
August 1990-August 2001 96 (23.5%) Army Reserves 1(0.20%)
May 1975-July 1990 99 (24.2%) Connected to VHA Care 268 (65.5%)
Vietnam Era (1964-1975) 150 (36.7%)

February 1955-July 1964 24 (5.9%)

Korean War (1950-1955) 3(0.7%)

*Participants could choose multiple categories.

TABLE 2 | Veteran sample substance use, psychiatric, and physical health

diagnoses.

Substance use diagnoses*

Frequency (%)

Alcohol Use Disorder
Substance Use Disorder
Tobacco Use Disorder
Cannabis Use Disorder
Sedative Use Disorder

Opioid Use Disorder

Cocaine Use Disorder
Amphetamine-type stimulant Use Disorder
Inhalant Use Disorder
Hallucinogen Use Disorder
Psychiatric Diagnoses*
Anxiety Disorder
Post-Traumatic Stress Disorder
Major Depressive Disorder
Panic Disorder

Bipolar Disorder

Schizophrenia

Psychogenic non-epileptic seizures (PNES)
Physical Health Diagnoses*
Chronic Pain

Diabetes

Insomnia

Heart Disease

Apnea

Seizures

113 (27.6%)
84 (20.5%)
62 (73.8%)
47 (55.9%)
31 (86.9%)
26 (31.0%)
22 (26.2%)
20 (23.8%)

5 (6.0%)
2(2.4%)
Frequency (%)
149 (36.4%)
112 (27.4%)
83 (20.3%)
48 (11.7%)
31 (7.6%)

9 (2.2%)

7 (1.7%)
Frequency (%)
129 (31.5%)

3(17.8%)

0(17.1%)
8 (11.7%)
7 (11.5%)
16 (3.9%)

*Participants could choose multiple categories.

the participant getting COVID-19 (58.7%; 240/409). In terms
of safety behaviors, the most common behaviors were wearing
a facemask (88.8%; 363/409), avoiding public spaces and crowds
(69.2%; 283/409), and avoiding in-person contact with friends
and family (50.1%; 205/409).

Hierarchical Multiple Regression
Mental Health Functioning
Prior to multiple regressions, continuous outcome variables were
inspected for normality, and all continuous variables had an
approximate normal distribution with no significant outliers. In
addition, control variables, predictors, and outcome variables were
investigated using zero-order correlations (Table 5), which revealed
that being young, having greater problematic substance use,
reporting more negative COVID-19 impacts on quality of life,
and experiencing greater reported loneliness were correlated with
lower scores in both mental and physical health functioning. These
statistically significant relationships among variables did not suggest
multicollinearity (absolute correlation coefficient greater than 0.70).
Following the investigation of these correlations, hierarchical
multiple regression analyses were conducted. In the first step
of the regression, age, gender, and race were entered as covariates
and explained a significant amount of the variance in mental
health functioning, F(3, 403) =13.83, p<0.001, adjusted R*>=0.09.
In the second step, results from the CAGE-AID were entered
to control for the impact of problematic drug and alcohol use
on mental health outcomes, and explained a significant amount
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TABLE 3 | Alcohol and non-prescription substance use, urges, and changes in use due to COVID-19.

Alcohol Tobacco Cannabis Sedatives Opioids Stimulants Cocaine Inhalants  Hallucinogen
Lifetime/Any Use 397 (97.1%) 334 (81.7%) 255(62.3%) 161(39.4%) 109 (26.7%) 105(25.7%) 95 (23.2%) 42 (10.3%) 74 (18.1%)
Using during COVID
Not at all 39 (9.8%) 1 13 (33.8%) 84 (32.9%) 23 (14.3%) 4 (21.2%) 9 (37.1%) 49 (561.6%) 6 (14.3%) 39 (562.7%)
Once or twice 6 (4.0%) 0 (6.0%) 26 (10.2%) 19 (11.8%) 7 (15.6%) 8 (17.1%) 10 (10.5%) 9 (21.4%) 7 (9.5%)
Monthly 29 (7.3%) 16 (4.8%) 25 (9.8%) 16 (9.9%) 3 (11.9%) 1(10.5%) 9(9.5%) 5(11.9%) 6 (8.1%)
Weekly 131 (33.0%)  35(10.5%) 60 (23.5%) 55 (34.2%) 6 (14.7%) 1(20.0%) 15 (15.8%) 16 (38.1%) 17 (23.0%)
Daily or mostly daily 182 (45.8%) 150 (44.9%) 60 (23.5%) 48 (29.8%) 9 (26.6%) 6 (15.2%) 12 (12.6%) 6 (14.3%) 5 (6.8%)
Changes in urge/craving*
Lower urge/craving 54 (13.6%) 43 (12.9%) 32 (12.5%) 34 (21.2%) 16 (14.7%) 18 (17.1%) 10 (10.5%) 13 (31.0%) 6 (8.1%)
No change in urge/craving 154 (38.8%) 167 (50.0%) 125 (49.0%) 68 (42.2%) 55 (50.5%) 52 (49.5%) 59 (62.1%) 16 (38.1%) 49 (66.2%)
Higher urge/craving 189 (47.6%) 124 (37.1%) 98 (38.4%) 59 (36.6%) 38 (34.9%) 35 (33.3%) 26 (27.4%) 13 (31.0%) 19 (25.7%)
Changes in use*
Decreased use 68 (17.1%) 49 (14.7%) 32 (12.5%) 30 (18.6%) 19 (17.4%) 21 (20.0%) 1(11.6%) 12 (28.6%) 5(6.8%)
No change in use 149 (36.4%) 168 (50.3%) 134 (52.5%) 72 (44.7%) 60 (55.0%) 51 (48.6%) 61 (64.2%) 15 (35.7%) 50 (67.6%)
Increased use 180 (45.3%) 117 (35.0%) 89 (34.9%) 59 (36.6%) 30 (27.5%) 33 (31.4%) 23 (24.2%) 15 (35.7%) 19 (25.7%)

*Percentage of changes in urges and use based only on participants reporting lifetime/any use for the specific substance.

TABLE 4 | Veteran experiences with COVID-19 health, stressors, and safety

behaviors.

COVID-19 infection experiences Frequency (%)
Received COVID-19 medical diagnosis 43 (10.5%)
Believe they had COVID-19, not officially diagnosed 52 (12.7%)
Average number of days experiencing symptoms 11.3 (SD =23.8)
Hospitalized due to COVID-19 2 (0.5%)
Received COVID-19 vaccine? 14 (3.4%)

A family member/close friend was diagnosed 136 (33.3%)
A family member/close friend died 53 (13%)
COVID-19 Stressors Frequency (%)
Getting COVID-19 251 (61.4%)
Someone close to participant getting COVID-19 240 (58.7%)
Feeling isolated and alone 148 (36.2%)
Worries about finances/income 134 (32.8%)
Not getting necessary medical care 99 (24.2%)
Meeting basic needs (e.g., food, housing) 92 (22.5%)
Having difficulty meeting conditions of probation/parole 16 (3.9%)
No worries or stressors related to COVID-19 6 (1.4%)
COVID-19 Safety Behaviors Frequency (%)
Wore a facemask 363 (88.8%)
Avoided public spaces/crowds 283 (69.2%)
Avoided in-person contact with friends/family 205 (50.1%)
Cancelled/postponed travel 197 (48.2%)
Had a telehealth visit 136 (33.3%)
Had an in-person healthcare visit 124 (30.3%)
Stockpiled food and/or water 118 (28.9%)
Teleworked 101 (24.7%)
Prayed/meditated/engaged in spiritual practice 96 (23.5%)
Cancelled a healthcare appointment 73 (17.8%)
Cancelled/postponed work or school activities 51 (12.5%)
No safety behaviors used 7 (1.7%)

@Vaccination item added 14/12/2021, available to 75.8% of participants.

of variance, F(4, 402)=13.41, p<0.001 adjusted R*=0.12, with
CAGE-AID score explaining a significant additional amount
in variance in mental health functioning (f=-0.17, p=0.001),
such that greater levels of problematic use of substances predicted
decreases in mental health. In the third and final step, indicators
of COVID-19-related impacts, specifically the PMC-5

(negative COVID-19 impacts on quality of life) and ULS-8
(pandemic-related loneliness), were entered. This addition resulted
in a significant change in R* of 0.12 (p<0.001), with PMC-5
(f=—0.12, p=0.03) and ULS-8 scores (f=—0.34, p<0.001) as
significant predictors of decreased mental health functioning
during COVID-19. With the addition of these pandemic stressor
variables, CAGE-AID scores no longer predicted mental health
functioning (f=-0.07, p=0.14). There was no significant
interaction between ULS-8 and PMC-5 on mental health
functioning (#=-0.05, p=0.30). This finding indicates that
negative COVID-19 impacts on quality of life (PMC-5) and
pandemic-related loneliness (ULS-8) had a unique and negative
impact on veterans’ mental health functioning (MCS-12). The
entire model accounted for 23% of the variance in the MCS
(see Table 6).

Physical Health Functioning

To begin testing the replicability of the previously outlined
hierarchical multiple regression model on physical health, age,
gender, and race were entered as covariates, which explained
a significant amount of the variance in physical health functioning,
F(3, 403)=6.25, p<0.001, adjusted R*=0.04. In the second step,
the CAGE-AID was entered into the model and explained a
significant amount of variance, F(4, 402)=5.70, p <0.001, adjusted
R*=0.04 in physical health functioning (f=-0.10, p=0.04),
such that greater problematic use of substances predicted
decreases in physical health. In the third step, indicators of
COVID-19 related-impacts were entered. This addition resulted
in a significant change in R*=0.04, p<0.001, and although
CAGE-AID scores no longer predicted physical health (5=-0.05,
p=0.38), negative COVID-19 impacts on quality of life (PMC-5;
p=-0.11, p=0.03), and pandemic-related loneliness scores
(ULS-8; f=—0.14, p=0.02) emerged as significant predictors
of decreased physical health functioning during COVID-19.
There was no significant interaction between ULS-8 and PMC-5
on physical health functioning (#=0.03, p=0.51). This finding
indicates that stressors from the pandemic, both loneliness
and perceived negative impact of COVID-19 on quality of
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TABLE 5 | Correlations among continuous predictor variables.

Measure 1 2 3 4 5 6
1. Age -

2. CAGE-AID —0.33kkek -

3. PMC-5 —0.37 ke 0.31%%*

4. ULS-8 —0.28##* 0.28%*x* —0.49%:%

5. PCS-12 0.10% —0.14s* —0.24%% —0.24%%

6. MCS-12 0.28#*x* —0.24%% —0.33#k —0.45%%:* —0.19%* --
Mean 54.84 2.37 2.46 18.30 43.31 42.48
Median 56.00 2.00 2.40 18.00 43.95 43.06
SD 16.44 1.12 0.57 5.44 6.79 6.78
Range 19-88 1-4 1-4 8-32 24.56-59.81 19.91-63.72

CAGE-AID, CAGE adapted to include drugs scale; ULS-8 Loneliness, UCLA Loneliness Scale-8; PMC-5, Pandemic Impact: Pain Management Collaboratory (PMC) 5-Item COVID
Negative Impact Measure; MCS-12, Short-Form Health Survey’s (SF-12) Mental health component scale; and PCS-12, Short-Form Health Survey’s (SF-12) Physical health
component scale. *p <0.05, **p<0.01, and ***p <0.001.

TABLE 6 | Summary of hierarchical regression analysis predicting mental and physical health functioning (n=409).

Mental Health Functioning

Physical Health Functioning

Step and Variable
B SE B sr? Adjusted R? B SE B sr? Adjusted R?
Step 1 009 0047
Age 0.11 0.02 0.27 0.07## 0.05 0.02 0.09 0.02*
Gender 1.30 0.81 0.08 0.01 0.16 0.84 0.01 0.00
Income 0.14 0.10 0.07 0.00 0.36 0.10 0.18 0.03##*
Step 2 Q.12 0.04 %
Age 0.09 0.02 0.21 0.02%#sk* 0.04 0.02 0.09 0.01
Gender 1.60 0.80 0.09 0.01 0.28 0.84 0.02 0.00
Income 0.1 0.10 0.05 0.00 0.34 0.10 0.17 0.03#*
CAGE-AID -1.00 0.30 -0.17 0.02: -0.62 0.31 -0.10 0.01%*
Step 3 0.23%#* 0.08##
Age 0.05 0.02 0.12 0.01* 0.02 0.02 0.04 0.00
Gender 0.38 0.76 0.02 0.00 -0.37 0.84 -0.02 0.00
Income -0.07 0.09 -0.04 0.00 0.23 0.10 0.12 0.01*
CAGE-AID -0.43 0.29 -0.07 0.00 -0.28 0.32 -0.05 0.00
ULS-8 -0.42 0.07 -0.34 0.08##* -0.18 0.07 -0.14 0.01*
PMC-5 -1.37 0.63 -0.12 0.01* -1.35 0.69 -0.11 0.01*
PMC-5xULS-8 -0.97 0.09 -0.05 0.30 0.07 0.10 0.03 0.51

CAGE-AID, CAGE adapted to include drugs scale; ULS-8: Loneliness, UCLA Loneliness Scale-8; and PMC-5, Pandemic Impact: Pain Management Collaboratory (PMC) 5-Item

COVID Negative Impact Measure. *p<0.05, **p<0.01, and ***p<(0.001.

life, had a unique and negative impact on veterans physical
health functioning during COVID-19. The entire model
accounted for 9% of the variance in the physical functioning
composite score.

DISCUSSION

The primary aim of this study was to describe the experience
of the COVID-19 pandemic on United States veterans reporting
problematic substance use and model the pandemics impact
on functioning. Overall, results showed that physical and mental
health functioning during COVID-19 had been strongly and
negatively impacted by pandemic-related decreases in important
life domains and quarantine-related loneliness for veterans
reporting substance use issues. As pandemic infection and death
rates continue to wane and surge, such findings are important

in understanding the unique issues that might arise for veterans
in our community dealing with substance use concerns.

Pandemic Experiences, Behaviors, and
Stressors for United States Veterans

To investigate our primary descriptive aim, United States veteran
participants reported on a broad range of pandemic-related
health experiences and safety behaviors during the COVID-19
pandemic. Though only 23% had a confirmed or assumed
COVID-19 diagnosis at the time of this survey, a third had
experienced a family member or close friend becoming infected.
Additionally, of those without reported coronavirus, nearly all
participants sampled reported stress related to themselves or
someone close to them becoming infected. Given these concerns,
it is unsurprising that there was a high rate of reported safety
behaviors, including mask-wearing and social distancing—
although not all participants reported these behaviors. This

Frontiers in Psychology | www.frontiersin.org

14

April 2022 | Volume 13 | Article 812247


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Reilly et al.

Impact of COVID-19 on Veterans

finding suggests that similar to civilian populations (Knowles
and Olatunji, 2021), there has been a wide range of accepted
and applied COVID-19 infection-control activities within the
United States veteran population. In addition, only about a
third of the participants had attended at least one healthcare
appointment (either telehealth or in-person), and 17.8% had
canceled a healthcare appointment due to COVID-19. As 35%
of our sample was not receiving healthcare at the VA and
given the low rates of help-seeking yet high rates of comorbid
mental and physical health concerns in the veteran population,
this finding was particularly concerning. This disruption of
healthcare services during COVID-19 is ongoing and suggests
that the VHA should make strong attempts to enroll unconnected
community veterans across the United States or reconnect with
veterans who may have lapsed in their VHA healthcare utilization
during the pandemic.

Our results also emphasized that many United States veterans
reporting problematic substance use over the past year had
increased their alcohol and non-prescription drug use during
COVID-19 and attributed this increase specifically to the
pandemic. This finding was most pronounced in drinking,
where most participants reported an increase in drinking during
the pandemic. Although all participants self-reported at least
some problematic drug or alcohol use for study inclusion, only
about a third of participants of our sample reported a formal
substance use diagnosis. This discrepancy coincides with research
showing problematic use of substances is perhaps more ubiquitous
than during non-pandemic times (Satre et al., 2020), possibly
as a means of coping with pandemic-related stressors (Wardell
et al.,, 2020). However, other research suggests the COVID-19
related increases in substance use vary for different veteran
populations, such as those with pre-COVID mental health
concerns being associated with increased drinking (Davis et al.,
2021; Pedersen et al., 2021). From a clinical perspective, this
increase in substance use may be explained by additional
underlying psychological mechanisms, such as cognitive process
(e.g., Desire Thinking; Mansueto et al., 2019), psychiatric symptom
management (Cosci et al., 2019), personality vulnerabilities such
as impulsive sensation-seeking or behavioral disinhibition (Sher
et al, 2000; Oh et al., 2021), and dysfunctional coping strategies
(see Cavicchioli et al., 2018). These should be assessed in the
future, to both investigate what factors may maintain increased
COVID-19 substance use and as potential therapeutic targets
for addictive behaviors interventions. Given our finding of
increased substance use for many veterans, providers should
be even more committed to screening patients, especially those
with diagnosed mental health disorders, for potential SUDs
during our continued COVID-19 pandemic management.

The Relationship Among Substance
Issues, Pandemic Experiences, and
Loneliness

To explore the physical and mental health functioning of these
United States veterans during the pandemic, we investigated
several potentially relevant variables hypothesized to
be significantly associated with functioning. Consistent with

our first hypotheses, higher subjective drug and alcohol concerns
were related to lower mental and physical health functioning,
similar to other research on substance misuse and functioning
(e.g., Sheckter et al., 2020). Our second hypothesis, that negative
COVID-19 impacts on quality of life (e.g., finances and meeting
basic needs), greater self-reporting of problematic substance
use, and COVID-19-related loneliness will have each a distinctive,
significant negative physical and mental health functioning,
was only partially supported by our data. Findings revealed
COVID-19 related pandemic impacts and loneliness were
negatively associated with both mental and physical functioning;
indicating that distress due to the COVID-19 pandemic has
strongly impacted both areas of functioning. This finding aligns
with ongoing research into pandemic stressors and their impact
on quality of life (Yu et al, 2021). Researchers are likely
underestimating the negative impact of COVID-19 across
multiple life domains and social isolation on United States
veterans with SUD concerns in terms of functioning, treatment,
and relapse rates (Linas et al, 2021). Our findings show that
there have been serious, negative impacts reported by
United States veterans due to COVID-19 on quality of life,
social relationships, and substance use. Continued research
during and beyond the pandemic should account for these
stressors and model their long-term impact on SUD behaviors
and coping.

Our final regression model assessing our second hypothesis
highlighted that, when considered in conjunction with pandemic-
related quality of life and COVID-19 related loneliness,
problematic substance use behaviors alone did not significantly
predict either mental or physical health functioning. Our post
hoc interaction analysis, exploring the possibility that the negative
impact of COVID-19 on quality of life and its relation to
functioning might be moderated by reported levels of loneliness,
was not supported. Instead, the final model highlighted the
strong, main effect of negative COVID-19 impacts on quality
of life and self-reported loneliness on decreased functioning
for these veterans reporting problematic substance use concerns.
The impact of COVID-19 related quality of life factors, such
as financial well-being and being able to meet basic needs,
emphasized the importance of attending to changes in SDH
factors and environmental contexts when considering the physical
and psychological functioning of veterans with substance use
concerns. The strong association between loneliness and both
physical and mental health functioning was also particularly
important. This aligns with pre-pandemic evidence showing
social support being associated with decreased all-cause mortality,
cardiovascular disease, depression, and anxiety (Leigh-Hunt
et al., 2017), and pandemic-specific research showing loneliness
as a strong predictor of worse functioning, affective illness,
and non-accidental self-injury (Greig et al., 2022). As loneliness
can lead to worse outcomes, effective interventions that are
also consistent with COVID-19 infection control and social
distancing measures, such as those suggested in the systematic
review by Williams et al. (2021), may be of particular importance
in veteran treatment.

Given these findings, it is recommended that ongoing
assessments of U.S. veterans mental and physical health
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functioning should evaluate not only addictive behaviors but
also pandemic-related experiences and SDH. Particular emphasis
should be placed upon assessing veterans” basic needs, financial
insecurity, and loneliness, as these may be particularly predictive
of physical and mental health functioning. These data align
with decades of research into the importance of SDH impacting
individuals with substance use concerns (Rhodes, 2002; Collins
etal., 2019), highlighting that these factors may be even stronger
determinants of functioning in the context of a global pandemic
(Russell et al., 2021).

Limitations

A major limitation with this anonymous survey was having
only self-reported data. First, all diagnoses were collected
via participant self-report, with no diagnostic evaluation or
medical record review conducted to confirm veteran’s reported
psychiatric, medical, and SUD diagnoses. Though a clinically
validated screening instrument (CAGE-AID) was used to
assess for problematic drug and alcohol use concerns, a more
rigorous evaluation of substance use diagnostic criteria would
have strengthened the study. Second, as changes in the
frequency of use and cravings related to alcohol and drugs
were also self-reported, responses might be subject to recall,
response, and social desirability biases. Yet, most surveys are
limited to recall limitations, and given the online and anonymous
nature of the survey, biases in response and social desirability
are likely low. In addition, generalizability of the current
sample may be limited due to a sample that was less ethnically
and racially diverse than the national United States veteran
sample (i.e., sample is 90% White/Caucasian, whereas nationally,
White/Caucasian veterans are 80% of the veteran population).
Using a panel-recruited, web-based survey methodology may
have been susceptible to fraudulent and biased responses.
The research team implemented standardized quality control
reviews, veteran status verification procedures, and data
inclusion screening procedures to minimize this concern,
including analysis of click-through behavior and scrubbing
methods for web-based panel quality, resulting in higher
confidence related to survey response quality. A final and
important limitation of our study is that it was cross-sectional.
We are thus unable to assess directionality or causality of
the relationship between variables, limiting our ability to
predict changes in substance use or functioning outside of
participant self-report of such changes. Although logistic
regressions to investigate COVID-19 related factors impacting
changes in substance use may have added to this understanding,
this analysis is beyond the scope of the current paper and
will be examined in future analyses.

CONCLUSION

The level of anxiety and stress that the COVID-19 global
pandemic has inflicted on the world is staggering. United States
veterans struggling with alcohol and substance addiction have
reported significant increases in substance use and feelings
of pandemic-related anxiety. In addition to substance-use

related concerns, pandemic-related stressors and loneliness
have further diminished these veterans’ physical and mental
health. As the spread of vaccines curtails the potential impact
of COVID-19, increased research on the mental health impact
of the months-long lockdowns, variant impacts, and possibly
years-long social distancing protocols have had on individuals
suffering from substance use issues will need to be investigated.
Future research using a community sample of United States
veterans would benefit from both continued, longitudinal data
collection and additional assessments of drug and alcohol
use (e.g., the AUDIT or DAST). Additionally, future work
should further investigate the underlying mechanisms of
substance use changes, as well as moderating factors related
to managing allostatic load and the impact of SDH during
the pandemic, such as psychological flexibility. This would
allow for the assessment of alcohol and drug use disorders
diagnostically, while also modeling the impact of resiliency
factors on health and functioning trajectories in this population.
A better understanding of how veterans with self-reported
problematic substance use have been both struggling and
successfully navigating their unique COVID-19 societal
conditions may provide further information on areas of
future interventions.
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Objective: To further delineate risk and resilience factors contributing to
trajectories of mental health symptoms experienced by college students
through the pandemic.

Participants: n = 183 college students (67.2% female).

Methods: Linear mixed models examined time effects on depression and
anxiety. Propensity-matched subgroups exhibiting “increased” versus “low
and stable” depression symptoms from before to after the pandemic-onset
were compared on pre-pandemic demographic and psychological factors
and COVID-related experiences and coping strategies.

Results: Students experienced worsening of mental health symptoms
throughout the pandemic, particularly during Fall 2020 compared with Fall
2019 (Depression scale d = —0.43 [95% CI: —0.65 to —0.21]). The propensity-
matched subgroup exhibiting relative resilience (“low and stable” symptoms)
reported less alcohol use prior to the pandemic, greater use of active coping
strategies, and less of an impact on their college progress.

Conclusions: Results point to several potential targets of screening and
intervention to decrease residual impacts of the pandemic.

college, depression, anxiety, COVID-19, resilience

Introduction

On January 30, 2020, the World Health Organization declared the COVID-19 (i.e.,
SARS-CoV-2) outbreak a public health emergency of international concern (World
Health Organization, 2020). In March and April 2020, the United States began
implementing safety protocols to limit the spread of the virus. Safety provisions included
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mask mandates, social distancing measures, and lockdowns
(Centers for Disease Control and Prevention, 2020). For
many, this marked a dramatic life change, cutting people
off from friends and family, introducing increased health
and financial concerns, and restricted everyday activities. The
global influence of COVID-19 also provides an opportunity
to examine the vulnerability and resilience factors moderating
the impact of a severe life event. Delineating pre-existing
and concurrent psychological, behavioral, and environmental
factors that increased risk for or protect against negative mental
health outcomes during the COVID-19 pandemic will be useful
for informing how we may optimize responses to future negative
world events and enhance human resilience in general.

Previous research indicates that the COVID-19 pandemic
has had detrimental effects on the psychological and emotional
health of the general population, contributing to increased
depression, anxiety, and loneliness (Marroquin et al., 2020;
Tull et al,, 2020). However, some studies have reported no
change or even a decline in mental health symptoms (e.g.,
decreased suicide rates) (Pirkis et al., 2021). There is some
evidence to suggest that the COVID-19 pandemic and related
social distancing measures may have had a particularly negative
impact on the mental health of young adults, including
college students specifically (Kecojevic et al., 2020; Son et al,
2020). Previous research has highlighted that college is a
significant stressor and that college students are at greater
risk for developing mental health disorders than the general
population (Hunt and Eisenberg, 2010). Pre-pandemic, the 1-
year prevalence rate of anxiety and depressive disorders in
college students was estimated between 15 and 30% (compared
with rates between 7 and 18% for the general adult population)
(Kessler et al., 2005; Hunt and Eisenberg, 2010; Ibrahim et al.,
2013). Concerns about college student mental health have only
been strengthened with the onset of the COVID-19 pandemic, as
over 70% of college students report increased stress and anxiety
because of the pandemic and an estimated 48% experience
moderate to severe levels of depression after the onset of the
pandemic (Hunt and Eisenberg, 2010; Son et al., 2020; Wang X.
et al., 2020).

There are numerous factors related to the COVID-19
pandemic response that have likely impacted college student
mental health. For example, students have faced not only
concerns about the virus itself and social isolation but also
disruptions in academic progress toward graduation, sudden
changes in the structure of coursework (i.e., to virtual format),
financial hardships, and decreased job opportunities (Lederer
et al,, 2020; Hawley et al,, 2021). Previous research has reported
that students’ greatest concerns during the pandemic include
worry for their health and that of their families, disruption of
sleep patterns, difficulty concentrating, and increased concern
for academic performance (Son et al., 2020).

Prior studies have also identified coping strategies that
individuals have found helpful in managing their wellbeing
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during the COVID-19 pandemic. Research suggests that
approach-based coping strategies, positive reframing, access
to social support, and findings ways to stay connected with
friends and family, healthy lifestyle activities (e.g., exercise, sleep,
healthy eating, self-care), engagement in faith-based activities,
and access to and use of greenspace may be beneficial (Wang
S. et al,, 2020; Cohen et al., 2021; Shamblaw et al., 2021; Soga
et al,, 2021). On the other hand, maladaptive coping strategies
such as distraction techniques, excessive alcohol use, denial,
and isolation, have been associated with lower levels of mental
health and quality of life in response to the COVID-19 pandemic
(Wang X. et al., 2020; Shamblaw et al., 2021).

Studies have identified numerous pre-pandemic risk factors
that may impact a person’s likelihood of developing mental
health symptoms in response to the pandemic. These include
having a history of mental health symptoms, being single or
divorced, lower education level, frequent exposure to COVID-
related news, or identifying as a racial minority or LGBTQ+
(Gonzales et al., 2020; Xiong et al., 2020; Fruehwirth et al., 2021).
Researchers have also identified potential resilience factors, that
is, potential reasons that one may be able to better adapt and
cope with the pandemic including optimism, religiosity or faith,
greater levels of social support, approach-based coping strategies
(Lawal et al., 2020; Pirutinsky et al., 2020; Wang S. et al., 2020;
Vos et al.,, 2021).

There have only been a few studies reporting changes
in mental health from before to after the pandemic for
the same population of students (Copeland et al., 2021).
The current study sought to extend previous work by (1)
examining the trajectory of depression and anxiety symptoms
for a cohort of college students who were followed from
1 year before to approximately 6 months after the COVID-
19 pandemic began and (2) identify factors contributing to
different trajectories of mental health response. For the latter,
groups of students matched on sociodemographic variables
and pre-pandemic mental health symptoms who showed
different trajectories of response to the COVID-19 pandemic
were identified to enable examination of (1) pre-pandemic
external/environmental and internal/psychological factors and
(2) COVID-related experiences and coping strategies, that
contributed to mental health trajectory.

Materials and methods
Participants

Participants in this study were students from a private,
mid-Western university who voluntarily enrolled in a larger,
longitudinal study designed to increase resilience in university
students during their first year (Akeman et al, 2019).
Participants were recruited during the first semester of their
enrollment at the college (Fall semester, cohorts recruited in
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2016, 2017, and 2018) as part of a previously conducted clinical
trial. Participants were asked to complete demographic and self-
report measures at the beginning of their first semester of college
and once per semester thereafter for the following 5 years. The
current analysis focused on a sample of 177 students (67.8%
female) who completed surveys during at least one of the three
timepoints prior to the start of the COVID-19 pandemic (Spring
2019, Summer 2019, and Fall 2019), and the timepoint after the
start of the COVID-19 pandemic, in which we added surveys
specifically related to their experiences related to COVID-
19 (Summer 2020). Included in analysis were also timepoints
corresponding to the semester in which the pandemic began
but no COVID-19 related surveys were implemented yet (Spring
2020) and the Fall 2020 timepoint in which all surveys (including
COVID-19 specific surveys) were repeated. Thus, in total, we
included data from three time points prior to the beginning of
the COVID-19 pandemic and three timepoints at or after the
start of the pandemic. A timeline of state and local government
restrictions and trajectory of total cases in the region in relation
to study survey time points is provided in Supplementary
Figure 1. The participants included in the current study overlap
with the participants included in a previous study examining
clinical outcomes of a resilience-based intervention for first-year
college students (Akeman et al., 2019).

Participants were excluded if they were under 18 years of
age, not in their first year of college, unable to understand the
consent form or surveys presented in English, or if they reported
significant mental or physical health problems requiring
immediate medical attention. In accordance with federal and
university regulations preventing students on international
visas from receiving research compensation, these students
were also excluded. All students provided written informed
consent prior to participation and were compensated for their
time. Research was approved by the Western Institutional
Review Board and conducted in accordance with the World
Medical Association Declaration of Helsinki. The study was
registered at the United States National Institutes of Health
(ClinicalTrials.gov #NCT02982070).

Measures

All measures were completed via secure survey links
through Research Electronic Data Capture (REDCap) (Harris
et al., 2009). This survey capture method is designed in a way
that all fields must be completed before submission, thereby
eliminating missing questions within surveys. Demographic
surveys obtained information related to gender, race, ethnicity,
current college within the university (Arts and Sciences,
Business, etc.), parent/household income, financial aid amount
received for college, whether they were the first in their family
to attend college, and whether they had received psychological
treatment. The primary outcome measure was the National
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Institute of Health Patient Reported Outcome Measurement
Information System (PROMIS) computer adaptive Depression
symptom measure, with the PROMIS Anxiety symptom
measure serving as a secondary outcome (Cella et al., 2010;
Gershon et al,, 2010). PROMIS Depression was selected as the
primary outcome based on previous literature which highlighted
the prevalence of depression with the COVID-19 pandemic
(Ettman et al., 2020; Wang X. et al., 2020; Bueno-Notivol et al.,
2021). Other measures of interest for assessing pre-pandemic
psychological risk and resilience included PROMIS measures for
sleep impairment, sleep disturbance, social isolation, emotional
support, and informational support (Cella et al., 2010; Gershon
et al., 2010); NIH Toolbox measures for meaning and purpose,
positive affect, friendship, self-efficacy, and perceived stress
(Salsman et al., 2013a,b, 2014), the Connor-Davidson Resilience
Scale (CD-RISC 10) total score (Connor and Davidson, 2003);
the Emotion Regulation Questionnaire (ERQ) total, reappraisal,
and suppression subscale scores (Gross and John, 2003);
Alcohol, Smoking and Substance Involvement Screening Test
(Group, 2002) for assessing alcohol and cannabis use (Group,
2002), the Epworth Sleepiness Scale (ESS) (Johns, 1992); and an
item asking students to rate how important religion is to them
on a 1-7 Likert scale.

For Summer and Fall 2020 time points (i.e., after pandemic
onset), participants also completed surveys consisting of (1)
aspects of the COVID-19 Adolescent Symptom & Psychological
Experience Questionnaire [CASPE (Ladouceur, 2020)] and
(2) the COVID Wellbeing scales (Veldhuis et al., 2021). For
current analysis, we focused on (1) the Brief Cope Scale,
which asked students to rate how often they utilize different
coping skills “right now” and results in subscales for acceptance,
distraction, active coping, denial, substance use, emotional
support, instrumental support, behavioral disengagement,
venting, positive reframing, planning, faith or religion, humor,
and self-blame, (2) COVID Wellbeing scale in which students
indicated how much they are worried “right now” about the
following aspects of the COVID-19 outbreak (rated on a scale of
0-100): the coronavirus, their own health, their family’s health,
money, their job, their future, and their performance at college
(added specifically for this study), and (3) a scale in which
participants rated how much time they were spending on the
following activities each day: school work, social media, video
games, reading books, talking to friends and family, engaging
in fun activities, work, exercising, watching/reading the news,
or watching tv/movies. Additional variables of interest included
whether the participant, family member, friend, or anyone they
knew had been diagnosed or were hospitalized with COVID-
19, as well as whether anyone in their family had died due to
COVID-19, the level of engagement in social distancing, and
one’s political views (rated 1-8, with 1 = extremely liberal and
8 = extremely conservative). This latter variable was included
because political views have the potential to relate to one’s
experience and opinions concerning the COVID-19 pandemic
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and given that the COVID-19 pandemic was overlaid upon
a relatively tumultuous political context in the United States
(Bruine de Bruin et al., 2020; Calvillo et al., 2020).

Statistical analysis

Statistical analyses were conducted using R 4.0.4 (R Core
Team, 2021). Linear mixed models (LMM); conducted by
“lme4” package (Bates et al,, 2015), with subject entered as a
random effect, were used to determine whether there were time
effects on depression (primary outcome) and anxiety (secondary
outcome) symptoms. The inclusion of potential covariates
(gender; college; cohort) were determined by comparing models
using the Bayesian Information Criterion (Bicanic et al., 2015).
The use of LMM allowed for the inclusion of participants who
may have not completed some timepoints, while making use
of the data that was available for each participant. Thresholds
for significance for symptom outcomes was set to p < 0.05.
Tukey’s HSD (honestly significant difference) tests were used
to examine differences between paired time points from before
to after the beginning of the pandemic (i.e., comparing
Spring 2019 to Spring 2020; Summer 2019 to Summer 2020;
and Fall 2019 to Fall 2020), with confidence intervals and
effect sizes estimated using the “emmeans” package (Russell,
2021).

Subgroups of participants were identified concerning the
profile of symptom response to the COVID-19 pandemic.
Specifically, we identified three groups of students (1)
Increased depression: those whose average PROMIS Depression

scale after the start of the pandemic was at least 3.5 points
higher than the average before the start of the pandemic,
(2) High stable depression: those with less than 3.5 points

increase on PROMIS Depression (or a decrease in symptoms)
but with relatively high pre-pandemic symptoms (>55 T
score, averaged across pre-pandemic time points), and (3)
Low stable depression: those with less than 3.5 points increase

on PROMIS Depression (or a decrease in symptoms) but with
relatively low pre-pandemic symptoms (<55 T score, averaged
across pre-pandemic time points). The cutoft of 3.5 T points
for change in symptoms and the cutoff of T = 55 for symptom
severity was based on the minimally important difference
(MID) and the cutoff associated with mild symptom severity
identified in previous research on the PROMIS Depression
scale (Kroenke et al, 2020). To support analysis identifying
factors that may contribute to students’ mental health risk versus
resilience with the COVID-19 pandemic, we focused on the
“increased” and the “low stable” depression groups. Focusing
on these two groups allowed for us to compare subgroups
that had similar pre-pandemic symptom measures but for
whom the mental health response to the pandemic differed
(whereas we were unable to match pre-pandemic symptoms
for the “high stable” group with the other groups). Using the
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“MatchlIt” package (method = “optimal”; distance = “glm”) (Ho
et al, 2011), we identified cases in the “low stable” group that
matched the “increased” group on gender, race (binary variable:
minority, white), ethnicity (binary: Hispanic vs. non-Hispanic),
cohort (2016, 2017, 2018), and pre-pandemic average PROMIS
Depression score. This resulted in a total sample of 63 2 126
for analysis with the matched groups. We chose to use optimal
pair matching, as it minimizes the sum of the absolute pairwise
distances in the matched samples.

Mann-Whitney tests and chi-square analyses were used
to compare these groups on the following COVID-related
experiences and responses: (1) COVID-19 health experiences
(i.e., having or knowing others with COVID, hospitalized for
COVID, or dying of COVID) and level of social distancing
endorsed (using Bonferroni-corrected p-value threshold of
0.008), (2) Brief Cope Scale subscales (corrected p < 0.004),
(3) COVID Wellbeing subscales, where participants endorsed
their level of worry concerning seven COVID-related domains
(corrected p < 0.007), and (4) whether they endorsed that
their college progress or performance had been impacted by the
COVID-19 pandemic (corrected p < 0.025).

In addition, Mann-Whitney tests (using packages “stats”
and “rstatix” (Kassambara, 2021)were used to compare groups
on pre-pandemic scales related to risk and resilience factors.
Given the number of scales collected in this regard (19 variables
collected across three pre-pandemic time points), GFA was
conducted to identify latent factors. GFA was performed using
the “optmThrGFA” package (Forthman and Yeh, 2021) which
extends the GFA package developed by Leppiaho et al. (2017)
by optimizing the parameters. The GFA method developed by
Leppdaho et al. builds on previous group factor analysis by
applying an advanced structural sparsity prior that does not
assume the groups are independent, enabling the examination
of variance within a set of variables, but also covariance between
the sets (i.e., time points) (Klami et al., 2015). The optmThrGFA
package runs the GFA multiple times in order to identify robust
factors (factors that are replicated across repetitions of the GFA).
We sought to identify factors accounting for at least 5% of
model variance either overall or within a group of variables
(i.e., at each time point). Our subsequent analyses examining
potential pre-pandemic risk and resilience factors relating to
group (“increased” versus “low stable”) aimed to focused on
any GFA factors identified as well as any individual variables
of interest that did not load strongly onto a factor but were
of specific interest in relation to outcomes (using Bonferroni
correction for multiple comparisons).

If any set of the above Mann-Whitney or chi-squared
analyses identified variables that may be meaningful in
predicting group, we entered these variables into a stepwise
binomial logistic regression using the “stats” (R Core Team,
2021) and “aod” (Lesnoff and Lancelot, 2012) packages to
identify the combined utility of these variables for group
prediction.
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Results

Changes in symptoms over time

Baseline demographics for the entire sample are shown
in Table 1. Results from LMM (with gender included as a
covariate, determined via BIC) and Tukey’s HSD tests are
provided in Table 2. Results revealed a significant increase in
depression symptoms over time (see Figure 1) and Tukey’s
HSD tests indicated significantly greater depression symptoms
for Summer 2020 compared with Summer 2019 and for Fall,
2020 compared with Fall, 2019, but not when comparing Spring
2020 with Spring 2019. The gender effect was characterized
by higher depression symptoms reported by female than male
participants. There was also an overall effect of increasing
anxiety symptoms over time, but without significant differences
when comparing the specific corresponding time points using
Tukey’s HSD. The gender effect was again characterized
by higher anxiety symptoms reported by female than male
participants.

Subgroups were identified that exhibited “increased
depression” (N = 63; an increase in >3.5 T points from the
average of symptoms pre-pandemic to the average of symptoms
since the start of the pandemic); “low stable depression”
(N = 79; mean pre-pandemic symptoms < 55 and change
of < 3.5 T-score points from before to after the start of the
pandemic); and “high stable” depression (N = 41; mean pre-
pandemic symptoms >55 and change of < 3.5 T-score points).
Demographic information for these subgroups is provided
in Supplementary Table 1. Notably, this original “increased”
depression group was more female, Hispanic, and more likely
to report household income < $100,000, corroborating how
the pandemic may have disproportionately impacted some
demographic groups more than others (Phiri et al., 2021). To
support analyses examining psychological and COVID-related
variables that may have predicted mental health trajectories,
propensity matching was used to match the “low stable” group
to the “increased” group in relation to gender, race (binary
variable: minority, white), ethnicity (binary: Hispanic vs. non-
Hispanic), cohort (2016, 2017, 2018), and pre-pandemic average
PROMIS Depression score, resulting in groups of N = 63 each.
See Table 3 for demographic information for these matched
groups.

Group factor analysis of pre-pandemic
risk/resilience factors

Only one factor explained >5% variance across blocks
(Factor 1). This factor, exhibited moderate to high positive
loadings for risk variables (i.e., >0.40 for sleep impairment,
sleep disturbance, social isolation) and negative loadings for
resilience variables (i.e., <—0.40 for emotional and information
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TABLE 1 Demographics.

N =183

Age, Mean (SD)
Gender, N (%)

20.08 (1.33)

Female 123 (67.2%)
Male 58 (31.7%)
Other 2 (1.1%)
Ethnicity, N = Non-Hispanic (%) 166 (90.7%)
Race, N (%)

American Indian 3 (1.6%)
Asian Indian 3(1.6%)
Black 11 (6.0%)
Chinese 4(2.2)%
Korean 2(1.1%)
Middle Eastern 1(0.5%)
Multi-Race 17 (9.3%)
Other 2 (1.1%)
Other Asian 5(2.7%)
White 135 (73.8%)

Annual parent or household income, N (%)

$50,000 and less 59 (32.2%)

$50,000 - $100,000 54 (29.5%)
$100,000 - $150,000 34 (18.6%)
$150,000 and over 36 (19.7%)
Psychotropic medication, N = yes (%) 11 (6.0%)

Consent Year, N (%)

2016 45 (24.6%)
2017 63 (34.4%)
2018 75 (41.0%)

Resilience training, N (%) 80 (43.7%)

College, N (%)

A&S college 48 (26.2%)
Business college 24 (13.1%)
Eng&NS college 67 (36.6%)
HS college 44 (24.0%)

First in college, N (%)

Yes 24 (13.1%)
No 157 (85.8%)
Uncertain 2 (1.1%)

Number completing each time point (based on PROMIS Depression scale)

Spring, 2019 171
Summer, 2019 153
Fall, 2019 176
Spring, 2020 151
Summer, 2020 183
Fall, 2020 155

A&S, arts and sciences; HS, health sciences; Eng&NS, engineering and natural sciences;
PROMIS, patient reported outcome measurement information system.

support, meaning and purpose, friendship, self-efficacy, and
ERQ reappraisal; see Supplementary Figures 2, 3 and
Supplementary Table 2 for further detail on factor analysis
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TABLE 2 Changes in symptoms over time.

10.3389/fpsyg.2022.926697

Variables F P t P Cohen’s d 95% CI
Lower Upper
Model for PROMIS depression 9.71 <0.001
Time
Summer 2019 vs. 2020 —2.03 0.015 —0.36 —0.58 —0.14
Fall 2019 vs. 2020 —2.40 0.002 —0.42 —0.64 —0.20
Spring 2019 vs. 2020 —2.31 0.191 —0.26 —0.48 —0.038
Gender
Female vs. Male 10.43 <0.001 0.83 0.47 1.19
Model for PROMIS anxiety 9.42 <0.001
Time
Summer 2019 vs. 2020 —1.80 0.102 —0.29 —0.50 —0.067
Fall 2019 vs. 2020 —1.62 0.702 —0.26 —0.48 —0.037
Spring 2019 vs. 2020 —1.74 0.508 —0.20 —0.42 —0.027
Gender
Female vs. Male 6.00 <0.001 0.95 0.57 1.33

PROMIS, patient reporting outcome measurement information system; CI, confidence interval. Degrees of freedom (df) for the time effect on depression and anxiety symptoms from the

linear mixed model were df1 = 5, df2 = 799; the df = 799 for Tukey’s HSD (honestly significant difference) test comparing specific time points.

results and loadings). Thus, this factor was termed a “general
risk factor.” No additional factors were identified that explained
significant variance or included substantial loadings by more
than one variable. Thus, in subsequent analysis to identify pre-
pandemic risk/resilience variables that may predict trajectory
of response to COVID, we used the Factor 1 score and the
individual scores from the additional measures that did not load
>0.30 onto this factor (i.e., alcohol use, cannabis use, and total
occurrence of traumatic events; corrected p < 0.008).

Variables collected after the start of
the pandemic relating to symptom
trajectory

Very few students in the current sample endorsed being
diagnosed with COVID-19 (3 in the “increased depression,”
2 in the “low stable” depression groups) and there were no
participants who endorsed that they had been hospitalized
with COVID-19. The matched “increased” and “low stable”
depression groups did not differ significantly on whether they
knew someone who had COVID-19 (43 in “low stable” group;
40 in the “increased” group; X% (1) = 1.00, p = 0.317, 1.00,
OR =1.40 [95% CI: 0.72 - 2.72]), had someone in the household
who had COVID-19 (7 in “low stable” group; 6 in “increased”
group; X% (1) = 0.00, p = 1.00, OR = NA), or had a friend
diagnosed with COVID-19 (8 in the “low stable” group; 7 in
the “increased” group): X> (1) = 0.34, p = 0.56, OR = 1.22
[95% CI: 0.63 - 2.38]). While those in the “increased” group
reported knowing more people who had been hospitalized
(N =16 or 25%) or died (N = 7 or 11%) due to COVID-19 than
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those in the “low stable” group (hospitalized: N = 10 or 16%;
death by COVID-19: N = 2 or 3%), though these differences
were not statistically significant (hospitalized: X% (1) = 1.21,
p =0.271, OR = 1.43 [95% CI: 0.76 - 2.70]; death by COVID-
19: X2 (1) = 1.92, p = 0.167, OR = 1.43 [95% CI = 0.76 -
2.70]) though the ability to detect statistical differences was
likely impacted by the low incidence rate. There were no group
differences in the level of social distancing endorsed at either
post-pandemic time point (Summer 2020: W = 2,043, p = 0.77,
r = 0.026; Fall 2020: W = 1,332, p = 0.635, r = 0.046). There
were group differences in political leanings, with the “increased”
group rating themselves as somewhat more liberal on average
(Summer: W = 1552.5, p = 0.033 r = 0.19; Fall: W = 1,073,
p=0.048,r=0.19).

For the Brief Cope Scale, the “low stable” depression group
(compared with the “increased” depression group) exhibited
greater scores on the active coping (W = 1,380, p = 0.003,
r = 0.26), positive reframing (W = 1,528, p = 0.026, r = 0.35),
and religion subscales (W = 1506.5, p = 0.018, r = 0.21),
as well as lower scores on the behavioral disengagement
subscale (W = 2,752, p < 0.001, r = 0.35; see Figure 2 and
Supplementary Table 3 for statistical results for all subscales),
though only the active coping and behavioral disengagement
subscales would meet specified multiple comparison correction
thresholds. These four variables were entered into a stepwise
binomial logistic regression predicting group status, which
identified a model that included only active coping (B = —0.22,
SE B =0.13, Z = —1.67, p = 0.095; OR: 0.80 [95% CI: 0.62 -
1.04]) and behavioral disengagement (B = 0.71, SE B = 0.22,
Z =3.24,p =0.001; OR = 2.03 [95% CI: 1.35 - 3.20]) and had
a classification accuracy of 62.70%.
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FIGURE 1

Average depression symptom severity reported over time by group. Linear mixed effects models (with gender included as a covariate,
determined via BIC) revealed a significant increase in symptoms over time [F(5,807) = 10.36, p < 0.001]. T statistics listed in the figure were
obtained from Tukey's HSD tests comparing corresponding time points from 2020 to 2019.

Across groups, the areas that participants endorsed worrying
about the most since the start of the pandemic was their family’s
health and their future (see Figure 3). The “increased” and “low
stable” depression groups did not differ significantly on any of
the domains of worry associated with COVID-19 (i.e., about
COVID, their own or family’s health, money, job, future, college
performance; all ps > 0.10; see Supplementary Table 4 for full
statistical results). However, those in the “increased” group were
more likely to report their college progress being slowed due to
COVID-19 then the “low stable” group (X2 (1) = 5.45, p = 0.020.
OR = 2.16 [95% CI: 1.15 - 4.76]) but were not significantly
more likely to endorse that their college performance had been
impacted (endorsed by 19 in the “increased” group, 15 in the
“low stable” group; X2 (1) = 0.31, p = 0.577 OR = 1.20 [95% CI:
0.64 - 2.25]).
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Variables collected pre-pandemic
relating to symptom trajectory

In regard to pre-pandemic risk and resilience factors, the
groups did not differ on the general risk factor identified
by the GFA (W = 1,208, p = 0.908, r 0.012) or on
the total occurrence of past traumatic events (W = 2,096,
p = 0.57, r = 0.048). However, there were trend differences
in alcohol (W = 2,394, p = 0.038, r = 0.19) and cannabis use
(W = 2,209, p = 0.092, r = 0.15), in which the “increased”
depression groups exhibited higher levels of use pre-pandemic
then the “low stable” group (see Supplementary Table 5 for
descriptive and full statistical results). When entered into a

stepwise binomial logistic regression, the model identified only
included alcohol use (B = 0.14, SE B = 0.062, Z = 2.26,
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TABLE 3 Overall demographics with matched groups.

10.3389/fpsyg.2022.926697

Increased Low stable P

(N=63) (N=63)
Age, Mean (SD) 19.97 (0.95) 19.91 (0.98) 0.75
Gender, N (%) 0.245
Female 46 (73.0%) 43 (68.3%)
Male 15 (23.8%) 20 (31.7%)
Other 2(3.2%) 0 (0.0%)
Ethnicity, N = Non-Hispanic (%) 52 (82.5%) 59 (93.7%) 0.099
Race, N (%) 0.327*
American Indian 0 (0.0%) 2(3.2%)
Asian Indian 2(3.2%) 0 (0.0%)
Black 2(3.2%) 4(6.3%)
Chinese 1(1.6%) 1(1.6%)
Middle Eastern 0 (0.0%) 1 (1.6%)
Multi-Race 2(3.2%) 5(7.9%)
Other 2(3.2%) 0 (0.0%)
Other Asian 1(1.6%) 2(3.2%)
White 53 (84.1%) 48 (76.2%)
Race, N = White (%) 53 (84.1%) 48 (76.2%) 0.372
Annual parent or household income, N (%) 0.222%
$50,000 and less 21 (33.3%) 22 (34.8%)
$50,000 - $100,000 24 (38.1%) 13 (20.6%)
$100,000 - $150,000 8 (12.7%) 9 (14.3%)
$150,000 and over 10 (15.8%) 19 (30.1%)
Parent income, N = less than $100,000 (%) 45 (71.4%) 35 (55.6%) 0.096
Financial Aid amount, Mean (SD) 24097.41 (14749.40) 27919.21 (15228.26) 0.176
Psychotropic medication use, N (%) 0.273*
Yes 1 (1.6%) 3 (4.8%)
No 60 (95.2%) 58 (92.1%)
NA 2(3.2%) 2(3.2%)
Therapy in past 3 months, N (%) 1.00*
Yes 3 (4.8%) 3 (4.8%)
No 58 (92.1%) 58 (92.1%)
NA 2 (3.2%) 2 (3.2%)
Past Therapy, N = no (%) 61 (96.8%) 61 (96.8%) 1.00*
Consent Year, N (%) 0.834
2016 17 (27.0%) 15 (23.8%)
2017 19 (30.2%) 22 (34.9%)
2018 27 (42.9%) 26 (41.3%)
Resilience training, N = yes (%) 30 (47.6%) 30 (47.6%) 1.00*
College, N (%) 0.222
A&S college 20 (31.7%) 12 (19.0%)
Business college 4(6.3%) 11 (17.5%)
Eng&NS college 21 (33.3%) 25(39.7%)
HS college 18 (28.6%) 15 (23.8%)
First in college, N (%) 0.193*
Yes 11 (17.5%) 7 (11.1%)
No 50 (79.4%) 56 (88.9%)
Uncertain 2(3.2%) 0 (0.0%)

A&S, arts and sciences; HS, health sciences; Eng&NS, engineering and natural sciences. Independent samples ¢-tests were utilized to compare groups on continuous variables. Chi-

square tests were used for testing differences group differences in categorical variables, except for those denoted with *, for which Fisher’s Exact tests were utilized due to small sample

sizes in some cells.

Frontiers in Psychology

26

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.926697
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Akeman et al.

10.3389/fpsyg.2022.926697

Score

N

Denial
Behavioral

Acceptance
Distraction

Active coping*
Substance Use
Emotional Support
Disengagement®

Instrumental Support

Brief COPE subscale

FIGURE 2

comparison correction thresholds (as indicated by "*").

i

Venting

Average subscale score on the Brief Cope Scale. Subscale scores were averaged across Spring, Summer, and Fall 2020 time points. As
compared with the “increased” depression group, the “low stable” depression group exhibited greater scores on the active coping (W = 1,380,
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p =0.024, OR = 1.15 [95% CI: 1.03 - 1.31]; 58% classification
accuracy).

Discussion

The current study examined (1) the trajectory of symptoms
of depression and anxiety for a cohort of college students
who were followed 1 year pre- to approximately 6 months
post-onset of the COVID-19 pandemic, and (2) factors that
may account for differentiation of the trajectories based on
groups propensity-matched on pre-pandemic depression and
sociodemographic factors. Results corroborate other reports
indicating that students experienced worsening of mental health
symptoms with the pandemic, with symptoms getting worse
as the pandemic progressed and classes resumed in Fall 2020.
Students who reported using more active coping strategies
were less likely to exhibit worsening of symptoms with the
pandemic. Similarly, those who were using more alcohol prior
to the pandemic were more likely to experience worsening
of symptoms. There was further indication that students with
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worsening mental health symptoms were also more likely to
report their college progress being slowed, liberal political
leanings, and have had someone in their household hospitalized
or die due to COVID-19.

Although some studies have reported worsening mental
health in the general population as a results of the COVID-
19 pandemic, there have also been studies reporting a lack of
change (Pirkis et al., 2021). Current results support prior studies
indicating that the pandemic has a negative impact on mental
health, particularly among younger adults (Son et al.,, 2020).
Given the stressors of college (i.e., transition period, financial
stress, clinically significant mental health symptoms, changing
social networks, etc.) and increased mental health risk for this
population more generally, it is perhaps understandable that
college students may be vulnerable when there is the added stress
of a negative world event such as the COVID-19 pandemic.
Given the low rates of diagnosis and hospitalization due to
COVID-19 in the current sample, it is difficult to conclude the
mental health impact arising directly from COVID-19 infections
(of oneself and family/friends); however, results corroborate
how life stressors relating to the pandemic, which are likely
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Average level of worry endorsed for different domains of concern related to the COVID-19 pandemic. Ratings were averaged across Spring,
Summer, and Fall 2020 time points. Student on average reported worrying the most about their family's health and their future. There were no
significant differences between the propensity matched groups exhibiting “increased” depression symptoms or “low stable” depression

symptoms from before to after the start of the COVID-19 pandemic.

influenced by numerous contextual and individual factors (e.g.,
financial resources, coping mechanisms, etc.), have a negative
impact on college student mental health.

Also consistent with previous reports were findings that in
the unmatched groups, those showing “increased” depression
symptoms were more likely to be female, from under-
represented race/ethnicity, and have lower income than those
showing “low stable” depression symptoms. It has been
suggested that some of these negative impacts may be due to
the impact of the pandemic on jobs often occupied by women
(e.g., retail, service industry, healthcare) and due to minority
groups and those with lower income being hit the hardest by
the COVID-19 virus and related economic impacts (Gonzales
etal., 2020; Xiong et al., 2020; Charles et al., 2021). These factors
may play a role directly for college students or by impacting their
family support system. However, it is important to note that in
our analysis of the matched groups, students with worsening
symptoms reported, on average, more liberal political leanings.
Overlayed onto the timeline of the COVID-19 pandemic was a
tumultuous political climate in the United States, particularly
concerning issues of immigration, gender, and race (Alang
et al, 2020). It is possible that the worsening mental health
observed during this time period may be due to a combination
of factors, including not only direct impact of the COVID-19
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pandemic, but also from political and governmental mistrust
or racial unrest, which may have been experienced differently
by individuals from various racial or ethnic backgrounds or by
those with different political leanings.

Given that college occurs at an age in which the focus
is on increasing independence and changing/increasing social
networks, we expected the level of social distancing to be a
factor contributing to the different trajectories of mental health.
However, this hypothesis was not supported in the current data.
Instead, it seemed that across the sample, the greatest source of
worry was about their family’s health and their future. Students
exhibiting a worsening trajectory of mental health tended to
have more experiences with serious COVID-19 related illness in
their family and were more likely to report their college progress
being impacted. Thus, at least in this sample, academic and
health-related concerns related to trajectory of mental health
for college students more so than social distancing behavior.
In addition to recognizing the external and societal factors
contributing to mental health during the pandemic, it is also
important to delve into individuals’ coping strategies that may
provide protective effects against poor mental health outcomes.
The current results suggest that active coping, or the process of
taking active steps to try to remove or circumvent the stressor or
to ameliorate its effects, may be one important resilience factor
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(Carver et al,, 1989; Agha, 2021). Thus, while a pandemic may
seem to be a negative life event in which the individual has very
little control, active coping strategies may support identifying
the aspects that are in their control and taking action to address
those specific stressors. Maladaptive coping strategies on the
other hand, such as behavioral disengagement and substance
use, may serve as important risk factors among young adults
(Czeisler et al,, 2020; Horigian et al., 2020). Results suggest
that engaging in heavier alcohol use during college may have
deleterious effects on one’s ability to build resilience skills to
optimally respond to future stressors.

Colleges should consider the strain that COVID-19 places
on their students when crafting college-based policies. Given
that active-based coping strategies may serve as a resilience
factor against poor mental health outcomes; colleges should
look to increase access to potentially beneficial coping strategies,
including social support, such as mental health resources and
group-based extracurricular organizations (Wang S. et al,
2020; Xiong et al, 2020; Cohen et al., 2021; Soga et al,
2021). Additionally, it is essential that colleges look to provide
additional support, both financial and social, to at-risk groups
to help support their academic success.

Limitations

The students in this sample were those enrolled in a study
examining clinical outcomes of a resilience-based intervention
implemented during the first semester of college (Akeman et al.,
2019). Unfortunately, students who completed the intervention
did not seem to exhibit greater protection from the impact of
the pandemic on mental health. While the intervention did not
seem to have an impact, it is possible that generalizability to
other samples may be limited by the fact that the current sample
was from an intervention study. In addition, the sample size
was based on power calculations for the original purpose of the
study rather than for the current analyses. Thus, it is possible
that some of the current analyses may have been underpowered.
We also recognize that current findings relate to responses
within approximately 6 months after the start of the COVID-
19 pandemic and that further studies are needed to explore the
longer-term mental health impact of the pandemic on college
students.

Conclusion

Researchers have long called for an increase in screening,
programming, and accessible services to address the notable
rise in college student mental health difficulties. As the
COVID-19 pandemic has had, and continues to cause, a
significant impact on the mental health, education, and daily
routine of college students, it is more urgent than ever to
evaluate and implement programming to address the needs of
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college students today. While the availability of the COVID-
19 vaccines has dramatically decreased transmission rates and
may support at least a partial return to “college as usual,
there are likely to be residual effects of the pandemic. This
could include lasting mental health effects for subgroups of
students, difficulties “catching up” to the prior expectations
concerning academic progress and attainment, and potentially
lasting negative impacts on the type and availability of job
opportunities after graduation. It is prudent for universities
and colleges to implement widespread programming focused
on increasing resilience to stress and adversity through the
use of active coping strategies; providing additional support
as needed to women, lower income, and under-represented
minority students; and to help support students’ academic
progress despite the additional obstacles of the pandemic.
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Adolescents often create social relationships with their gaming peers who
take on the role of offline friends and peer groups. Through collaboration
and competition in the games, the social relationships of adolescents are
becoming broader and thicker. Although this is a common phenomenon
in online games, few studies have focused on the formation and roles of
social capital among adolescent gamers. In particular, longitudinal research
that examines the role of social capital in terms of influencing gaming time
on adolescent gamers’ psychosocial factors has been minimal. This study
was designed to fill this gap to see the long-term effect of social capital
among adolescent gamers. Specifically, by using the three-year longitudinal
data involving 403 adolescents, we analyzed the effect of gaming time on
psychological factors (i.e., loneliness, depression, self-esteem, and life
satisfaction) with the moderating role of social capital. Results showed that
social capital played a crucial moderating role. In the higher social capital
group, gaming time enhanced the degree of self-esteem and life satisfaction.
However, a vicious circle was found in the lower social capital group: Gaming
time increased the degree of depression but decreased self-esteem, which in
turn led to increase in gaming time. These results indicate that games work
as an important tool for social capital cultivation among adolescent gamers,
which imply successful cultivation of social capital is a key to positive gaming
effects. Theoretical and practical implications are discussed.

online gaming, social capital, psychosocial effects, adolescent gamers, longitudinal
study
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Introduction

Social network creation and formation of social capital (i.e.,
personal benefits through relationship) have been discussed as
among the most important aspects of online games (Kolo and
Baur, 2004; Taylor, 2006; Ju and Lee., 2018; Perry et al., 2018). As
games are increasingly played online, communication activities
with other players account for a large part of players activities in
a game (Suznjevic et al., 2009). These communication behaviors
include having a conversation to cooperate with other game
players, helping other game players, and engaging in activities to
lead the group and accomplish the goal. These behaviors are
aligned with social interactions, which are a motivation in online
games (Yee, 2006). As a means of self-expression and social
interactions with others, games can play an important role in
predicting and nurturing a user’s psychosocial characteristics and
social relationship (Ducheneaut and Moore, 2004; Brian and
Hastings, 2005; Cole and Griffiths, 2007; Zhong, 2009).

Considering that adolescence is a time when young people
expand their relationships with others, the role of games in social
interaction could peak during this time. In this period, adolescents
experience physical, cognitive, and emotional changes internally,
and various social relationship changes externally as the scope of
their social activities expands (Engels et al., 2002). Acquiring
social capital through appropriate interactions in this period can
be the element that positively affects adaptive behavior during
adolescence (Jung, 2022).

Even though playing online games is fundamentally a social
activity among adolescents, the effects of social capital among
adolescent gamers were rarely proven empirically. It was because
many scholars had not agreed to consider that online games were
a place for activities such as sharing emotional support with peers,
discussing issues, and expanding the network (Ju and Lee, 2018).
The social capital formed through online games has value as a
study reflecting the peer culture during adolescence.

Many studies have examined the relationship between the use
of games and individuals’ psychosocial well-being, producing
various findings (Griffiths and Hunt, 1995; Ballard and Wiest,
1996; Anderson and Bushman, 2001; Durkin and Barber, 2002;
Lager and Bremberg, 2005; Young, 2007; Abreu et al., 2011;
Grizzard et al., 2014). There are only a few longitudinal studies on
the use of games and early adolescents’ psychosocial factors,
especially ones related to social capital. Nevertheless, the
longitudinal study is a further attempt to view the social capital
accumulated through playing games as a critical factor affecting
adolescents’ psychosocial characteristics (depression, loneliness,
life satisfaction, and self-esteem).

This study examined the impact of games on the cultivation
of adolescents’ social capital and psychosocial variables and
explores how adolescents utilize their social capital to manage
psychological status through longitudinal empirical data.
Consequently, this supplements the shortage of previous research
and social capital’s impact on adolescents’ psychosocial factors and
change in gaming play behavior.
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Literature review and analysis
framework

Social capital and online gaming

Social Capital is defined as an attribute that makes specific
actions available within a social structure (Coleman, 1998),
including personal relationships and benefits that go with them
(Williams, 2006). Social capital has been reported to improve the
community’s efficiency by promoting collaborative behavior
among individuals in society. Thus, various fields have applied it
to communication and networking. Likewise, since social capital
is conceptualized as a network of shared dependencies and
obligations within a society, it has been applied to the field of
societal problems (Weiss, 2011).

Individual social capital includes two aspects of social capital-
social bonding and social bridging (Trepte et al., 2012). Social
bonding implies accumulated social capital in a network and
expected benefits from strong ties such as emotional and financial
support. Social bridging refers to social capital with benefits or
relationships from weak links, and it encompasses connectedness
with members in a different group (Pénard and Poussing, 2010).
A group with solid degrees of social bonding reveals personalities
that show internally condensed socialization rather than external
communication, while a group with high levels of social bridging
creates cooperative communities of diversity in gender, age,
and race.

The core figurative requirements of social capital consist of
trust based on reciprocity and social relationship in a network
(Putnam, 2000). Trust based on reciprocity is the belief that a
community member (or organization) responds in good faith. The
social network in a society serves as a pathway for amicable
relationships to provide and receive solid support (Castillo, 2019).

In this research, the concept of social capital is referred to as
the achieved experience of acceptance and belonging that enable
adolescents to interact. Since the core need lies in the innate
human tendency to gain acceptance and avoid rejection (Hladik
and Hrbackova, 2021), peer relationship plays a distinct
developmental role during adolescence (Sullivan, 1953;
Rudolph, 2020).

Compared to offline groups, online communities can build
social relationships and build reciprocal trust because people
usually participate voluntarily in online communities (Perry et al.,
2018). Owing to these characteristics, many studies have
considered the influence of social capital on the Internet or social
media users (Williams, 2006; Yoo and Jeong, 2017). However,
research on social capital foundation and influence through online
game use remains insufficient. Research on whether online game
players form social capital through gameplay or positive or
negative social capital effects through online games is still minimal.

Online games provide rich virtual environments that enhance
a wide range of social experiences (Ducheneaut and Moore, 2004;
Brian and Hastings, 2005; Cole and Griffiths, 2007; Zhong, 2009;
Kaye et al,, 2017). Through player-to-player cooperation and
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competition, players follow the norms within the group. These
conduct activities are aligned with the group’s interest (Gong et al.,
2019) and the players interact socially. Social interaction is “the
process of reflecting on relationship with people around us”
(Giddens, 2001), and online games function as a virtual reality
space where social capital is formed based on active social
interaction (Lo et al., 2005; Yee, 2006). Online games provide
players with a teamwork experience to win in-game battles and
communicate to solve problems and allow players to share
information about gameplay and recent game achievements
(Arbeau et al., 2020).

Adolescence is when peer relationships become the center of
social relationships, so it is common for adolescents to spend less
time with parents and more time with peers (Kim et al., 2019). For
adolescents, online game play is one of their playing cultures, and
it becomes the most crucial space where they make friends and
experience peer attachment. Social support from peers has a
tremendous effect on adolescents’ self-esteem development and
life satisfaction. It could also be inferred that social capital
influences adolescents” psychosocial well-being.

Online gaming and psychosocial
well-being

Based on the claim that media use affects players perceptions
or behaviors and forms a strengthened usage pattern (Slater,
2007), online games can create social capital based on the degree
of involvement in games and a players’ usage habit change. Online
game social capital formation is highly related to players’” habits
and motivations (Reer and Kramer, 2019). The results of an
empirical study that players’ social capital and psychological
factors could be affected (Williams, 2006) supports the claim
mentioned above.

Social support through the formation of social capital reduced
the player’s sense of loneliness (Snodgrass et al., 2019), while the
achievement and failure in terms of the player’s psychosocial
needs could be an essential factor in game immersion (Weinstein
etal., 2017). In this regard, it is meaningful to analyze the influence
of social capital formation experience on online game use and the
psychosocial factors of players.

Psychosocial factors demonstrated by the players were
relatively common when the themes are related mainly to
excessive game use, game addiction, or problematic game use.
Most previous studies showed that the amount of gaming time
influenced players’ depression and loneliness (McKenna and
Bargh, 2000; Nie et al., 2002; Cheung and Wong, 2011; Lemmens
et al., 2011; Guo et al., 2012; Wei et al., 2012; Ko et al., 2014).
Controversies about these results still exist, but depression and
loneliness are representative of the psychosocial factors (Carras
etal, 2017). Also, as a recent study revealed that levels of need
satisfaction in games cause online game players real-life
satisfaction (Allen and Anderson, 2018; Fazeli et al., 2020), with
life satisfaction chosen as one of the psychosocial well-being
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factors. The unfulfilled needs caused depression and loneliness,
and their change would affect life satisfaction.

Most studies involving adolescents considered self-esteem as
one of the psychosocial factors in general, and this is because self-
esteem is important during adolescence. Self-esteem established
in this period lasts for the rest of their lives and if they consider
themselves as worthy, then self-esteem rises (Banstola et al., 2020).
It is also worth noting that self-esteem is vulnerable to social
exclusion or rejection of insufficient social capital (Arslan, 2019).
Therefore, this research included self-esteem as one of the most
essential psychosocial well-being factors among adolescents.

Depression and loneliness

Depression refers to a state where one is constantly sad and
loses interest in activities (Association, 1997). It has been reported
to strongly affect interpersonal relationships, and people who
suffer from it can try to fight it by developing their social life and
forming interpersonal relationships. Numerous studies report that
too much online gameplay increases adolescents’ depression
(McKenna and Bargh, 2000; Nie et al., 2002; Ko et al., 2014). Some
studies have shown that excessive game use can increase
depression and anxiety levels (Cheung and Wong, 2011; Guo et al.,
2012; Wei et al., 2012). Several types of research have accentuated
the positive relationship between depression and online game
dependence (Peng and Liu, 2010; Griffiths et al., 2017; Chang and
Lin, 2019). Fazeli et al. (2020) also demonstrated that depression
was a potent mediator between excessive game playing and quality
of life. Based on these previous studies, it can be stated that
depression is an essential factor that relates to online gameplay
directly or indirectly.

Loneliness is typically defined as the cognitive awareness of a
deficiency in one€’s social and personal relationships and the
ensuring affective reactions of sadness, emptiness, or longing
(Asher and Paquette, 2003). Various studies also show an
association between online games and loneliness (Kim et al., 2009;
Lemmens et al.,, 2011; Jeong et al., 2017). Hussain and Griffiths
(2009) confirmed that adolescents who played games repeatedly
felt more isolated and lonelier. Seay and Kraut (2007) showed that
playing games directly increased adolescents’ loneliness. Lemmens
etal. (2011) also suggested that lonely individuals are more likely
to engage in games excessively. Over time, problematic use of this
medium contributes to increased levels of loneliness.

In contrast, Chappell et al. (2006) suggested that playing an
online game is an effortless, speedy, and inexpensive way to
socialize and avoid feelings of loneliness. When gamers were
actively involved in their community activities, loneliness was not
related to gaming time (Carras et al., 2017). Although some results
of previous studies are controversial, loneliness certainly has been
viewed as one of the most valuable factors in the relationship
between online gaming and players” psychological needs.

Life satisfaction and self-esteem

Life satisfaction is a general evaluation of one’s quality of life
according to a personally chosen set of criteria. It refers to the level
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of satisfaction with one’s current state and a cognitive appraisal of
how satisfying one’s present life is, based on one’s previous life
experiences (Shin and Johnson, 1978). While studies focus on
whether online games have a positive (Kim et al., 2005) or negative
(Rasmussen, 2000; Shapira et al., 2000; Wang et al., 2008) effect on
life satisfaction, the conclusions are inconsistent. Recent research
focused on levels of need satisfaction in online games, which
affected the levels of real-life satisfaction (Allen and Anderson,
2018). In Putnam’s (2000) opinion, social connectedness is an
influential factor determining happiness, and the relevance
between online games with much social interaction for the
gratification of needs and players’ life satisfaction can be inferred.

Self-esteem is the subjective evaluation a person makes and
maintains about oneself and the extent of belief in one’s capability,
worth, and significance conveyed through their attitudes and
verbal behavior (Wilson et al., 2010). Furthermore, self-esteem is
considered a critical psychosocial factor during adolescence. Thus,
the number of studies on the relationship between online games
and adolescents’ self-esteem is growing. Self-esteem directly
affects online games or online addiction, and research indicates
that self-esteem harms game addiction and adolescents addicted
to games have low self-esteem (Armstrong et al., 2000; Ko et al.,
2005; Niemz et al., 2005). In contrast, some studies emphasize that
when adolescents earn a high level of satisfaction through games,
they have a higher level of self-esteem than those who do not (Lee
and Jeong, 2015).

Self-esteem is also affected by experiencing social support and
exclusion. Social support can help increase self-esteem, but social
exclusion can hurt self-esteem and prevent growth (Lin et al,
2018). People encourage themselves to decrease the chance of
rejection and exclusion by gaining reciprocal trust and building
social networks.

Adolescents also want to build and maintain self-esteem
through psychological and social support from peers (Gorrese and
Ruggieri, 2013; Shin et al., 2017). Positive self-esteem formed
during adolescence increases life satisfaction (Baumeister et al.,
2003) while negative self-esteem hurts psychological and physical
adaptation (Sowislo and Orth, 2013), so peer group and social
interaction within it is a vital variable during adolescence (Kwon
and Kim, 2019).

Analysis framework and research
questions

Slater (2007) applied social cognitive theory (Bandura, 2001)
to propose a “reinforcing spirals approach” composed of three
stages to understand the complex interaction between the player’s
psychosocial factors and media effects. The three stages are as
follows: (1) use of the media affects players’” cognition or behavior;
(2) players’ affected cognition or behavior affects the use of the
media; and (3) repeating this process is reinforced reciprocally
over time. Researchers who demonstrated a reinforcing spirals
pattern for mutual reciprocity of media use and psychosocial
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well-being substantiated this process (Slater, 2007; Slater and
Hayes, 2010; Lemmens et al., 2011).

This study proposes a reciprocal effect between online
game use and the player’s psychosocial factors based on the
reinforcing spiral model. Therefore, this study used SCT to test
the reciprocal relations between online games and psychosocial
factors depending on online social capital. Defined by the level
of online social capital, the following assumptions were made:
(1) online game use will influence personal psychosocial
factors (positively or negatively); (2) psychosocial factors will
in turn influence online game use; and (3) continuous
repetition of the processes will reinforce the reciprocal relations
among the variables.

This repeating process will demonstrate the mechanism of
mutual influence among social capital, psychosocial well-being
factors, and online gaming. Under the assumption, accumulated
social capital in online games functions as peer groups considering
the characteristics of the developmental cycle of adolescents. Thus,
the level of amicable relationships with peers influences the
psychosocial factors of game players. Ultimately, these effects will
lead to change in game use or specific patterns of playing.

Social capital catalyzes online gameplay and adolescents’
psychosocial characteristics. Furthermore, the relationship
between the use of online games and psychosocial factors varies
depending on the level of social capital (increased or decreased).
In this regard, we proposed the following research questions.

RQI. What is the longitudinal effect of online games on
adolescents’ psychosocial factors?

RQ2. Is the relationship between T1 variables (online gaming
time and psychosocial variables) and others (T2 and T3 variables)
moderated by cultivated social capital? In other words, is there a
moderating effect depending on the level of social capital
(increased or decreased)?

Materials and methods
Sampling and data collection

To analyze the causation and cumulative effects of social
capital, psychosocial factors, and online games, this study used a
panel survey with a professional survey research company in
South Korea': Two years of panel data were used to carry out the
longitudinal study. A panel survey was conducted involving
adolescents (aged 14-16years) with whom the survey was
conducted 3 times over the course of 3years (T1, T2, T3: one-year
interval) to acquire longitudinal data. Primary respondents
included 710 individuals, among whom 592 participated in the
second round, and 461 in the third round. A total of 403
individuals, excluding missing values, were selected for the
final group.
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In the first round of survey results, 362 (51%) of the
respondents were male, and 348 (49%) were female. In the second
round of survey results, 293 (49.5%) respondents were male, and
299 (50.5%) were female. In the third round of survey results, of
the 403 selected participants, 202 (50.1%) were male and 201
(49.9%) were female. The 403 participants were subsequently
divided into two groups based on social capital levels and were
examined. Differences between participant social capital scores
between T1 and T3 were divided into two groups, one group with
social capital increase and one group with social capital decline,
using a median split in order to investigate whether participants
had experienced a change (or maintenance) in social capital
during the two years (Trepte et al., 2012). Accordingly, participants
were placed in the lower social capital group (n=169) if the
difference in their social capital scores were below 0.0, while
participants were placed in the higher social capital group
(n=234) if their social capital scores exhibited no difference or
were above 0.0. The median split of this study was 0.00, with 169
participants included in the lower social capital group and 234
included in the higher social capital group.

Analytical strategy

A structural equation modeling (SEM) and repeated measures
analysis, which uses the GLM (General Linear Model), were used
to verify the research questions. Because this study is composed
of dichotomous factors (social capital level: higher and lower), the
repeated measures GLM can test the meaningful influence of
social capital levels and change over time. It is also an appropriate
method to measure whether time functions as a factor regulating
social capital. This study utilized SEM to estimate and analyze the
cause and effect between subject factors, or the entire panel. The
GLM was supplemented with the SEM analysis, which increased
the estimation efficiency that considers time-sequential
characteristics. The SEM also presented extremely useful results
for analyzing the correlations between factors from the perspective
of the entire model.

Measures

Social capital was measured using Internet Social Capital
Scales (ISCS; D. Williams, 2006), with each question measured on
a scale of 5 points (1=not at all; 5=very much so). Using a
questionnaire of 20 items, 17 items were selected through a
reliability analysis (e.g., “People who are interactive with me
would gladly help me, even though they have to sacrifice
themselves,” “Meeting with others in games reminds me that
everyone is connected in the world”).: T1:M (SD)=3.524 (0.559),
Cronbach’s «=0.914; T2: M (SD)=3.633 (0.604), Cronbach’s
«=0.925; T3: M (SD)=3.655 (0.612), Cronbach’s a=0.934.

Loneliness was measured using Russell’s (1996) UCLA loneliness
scale (Russell, 1996). Using a questionnaire of 10 items on loneliness
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with answers measured on a 4-point scale (1 =not at all; 4=all the
time), 8 items were selected through a correlation and reliability
analysis (e.g., “I feel a lack of camaraderie with my friends”):. T1: M
(SD)=1.620 (0.559), Cronbach’s a (AVE)=0.929 (0.629); T2: M
(SD)=1.651 (0.604), Cronbach’s a0 (AVE)=0.936 (0.660); T3: M
(SD)=1.673 (0.604), Cronbach’s a (AVE) =0.929(0.628).

the
Epidemiological Studies-Depression scale (CESD scale)
developed by the National Institute of Mental Health (NIMH).
Using a questionnaire of 11 items (CESD-11) on depression

Depression was measured using Center for

with respondents measured on a 4-point scale (0 =extremely
rare; 3=most of the time), 7 items were selected through a
correlation and reliability analysis (e.g., “I'm very depressed”).:
T1: M (SD)=0.354 (0.457), Cronbach’s « (AVE) =0.872 (0.509);
T2: M (SD)=0.347 (0.513), Cronbach’s « (AVE) =0.893 (0.558);
T3: M (SD) =0.357 (0.490), Cronbach’s « (AVE) =0.889 (0.545).

Life satisfaction was measured using Satisfaction with Life
Scale (SWLS; Diener et al., 1985). Respondents were presented
with a total of 5 questions (e.g., “My life now is close to the life
I hoped for”), and answers were measured on a 5-point scale
(I=not at all; 5=very much so).: TI: M (SD)=4.175 (1.213),
Cronbach’s o (AVE)=0.910 (0.678); T2: M (SD) =4.091 (1.247),
Cronbach’s o (AVE)=0.910 (0.678); T3: M (SD) =4.183 (1.267),
Cronbach’s o (AVE)=0.916 (0.692).

Self-esteem was measured using the Rosenberg Self Esteem
Scale (RSES; M. Rosenberg, 1965). Using a questionnaire of 10
items on self-esteem with answers measured using a 5-point scale
(I=not at all; 5=very much so), 5 items were selected through a
correlation and reliability analysis (e.g., “I feel that I have value, or
at the least am equal to others): T1: M (SD)=2.094 (0.545),
Cronbach’s o (AVE) =0.874 (0.587); T2: M (SD) =2.090 (0.568),
Cronbach’s o (AVE)=0.873 (0.583); T3: M (SD) =2.069 (0.583),
Cronbach’s o (AVE) =0.876 (0.585).

Gaming time was measured as “average daily online gaming
time” among players through open-ended questions [T1, M
(SD) =38.49 min. (53.938); T2, 46.01 min. (60.837); T3, 54.43 min.
(70.857)].

Results

First, the validity and reliability of the basic statistics and
measured items of the variables used in this study were
investigated. The measurement invariance of life satisfaction,
depression, loneliness and self-esteem was tested through factor
analysis, and the eigenvalue all satisfied the fundamental
assumption. In the factor analysis, the validity is secured when the
eigenvalue was over 1.0. All the variables showed high validity
with one component (Table 1).

Correlations and discriminant validity (Table 2) for variables
by year were measured and determined to be suitable before
moving on to the next steps of the study. As the AVE (average
variance extracted) coefficients were above 0.5, each item’s
convergent validity was verified.
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TABLE 1 Number of components and Eigen value of independent
variables.

Variables lelmber of Eigen value
actors T1 T2 T3
Life satisfaction 1 3.703 3.704 3.763
2 0.442 0.415 0.401
Depression 1 4.040 4.327 4.272
2 0.780 0.717 0.707
Loneliness 1 5.398 5.612 5.395
2 0.515 0.491 0.583
Self-esteem 1 3.324 3.327 3.347
2 0.564 0.761 0.614

T1=the first wave, T2 =the second wave, T3 =the third wave.

Lastly, a repeated measures GLM analysis was conducted to
examine the effect of the relationships between online game, social
capital, and adolescent psychosocial factors. The results showed
that there was an interaction between time and social capital
(Wilks’ Lambda=0.962, p<0.01), plus there was a significant
difference in adolescent game use and the transformation of
psychosocial factors based on the passage of time and increase in
social capital (Wilks’ Lambda=0.868, p <0.01, Table 3).

Based on the above results and under longitudinal
circumstances, one can determine that social capital regulates the
reciprocal relationship between online gameplay and time
indicators of psychosocial well-being. Additionally, a more
detailed analysis of the repeated measurements shows that
adolescent’s life satisfaction (F=9.621, p=0.000), depression
(F=7.142, p=0.001), loneliness (F=23.1261, p=0.000) and self-
esteem (F=3.565, p=0.029) are significantly regulated by social
capital (Figure 1).

Next, SEM was used to structurally examine the correlations
between online game use, social capital, and adolescent
psychosocial factors. With a y*/df=2.460, p>0.05, NFI=0.948,
CFI=0.967, TLI=0.900, RMSEA =0.060, the tested two-group
model showed a good fit.

Based on the above results, and under the notion that the
research model presented in this study is appropriate, the cause-
and-effect relationship of the reciprocal relationship between
adolescent game use and psychosocial factors regarding
differences based on social capital levels and the passage of time
was verified (Table 4; Figure 2). In the higher social capital group,
the increase of gaming time (T1 and T2) enhanced the degree of
life satisfaction (T2 and T3); Life satisfaction (T2) also heightened
the degree of self-esteem (T3). In the lower social capital group,
gaming time (T1) increased depression (T2) and decreased self-
esteem (T2); Self-esteem (T2) decreased gaming time (T3) while
depression (T2) decreased the degree of self-esteem (T3).

The longitudinal mediating effect was verified based on each
variable and according to social capital groups. Significant indirect
effects were observed from both groups, but the differences
between the groups are quite profound. For the lower social capital
group, indirect paths from gaming time of T1 to psychosocial
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factors of T3 as mediated by psychosocial factors of T2 were
statistically significant: (1) gaming time — depression — self-
esteem [Sobel’ Z=-2.624, p<0.01; 95% bootstrap confidence
interval =(—0.0903, —0.0081)], (2) gaming time — self-esteem —
gaming time [Sobel’ Z=2.055, p <0.05; 95% bootstrap CI=(0.0023,
0.0395)]. For the higher social capital group, one indirect path
from gaming time of T1 to self-esteem of T3 as mediated by life
satisfaction of T2 (gaming time — life satisfaction — self-esteem)
was statistically significant [Sobel Z=2.184, p<0.05; 95%
bootstrap CI=(0.0059, 0.0935)].

Discussion
Findings

The purpose of this study was to identify the role of social
capital in the effects of early adolescents’ gaming time on their
psychosocial factors using a 3-wave (two years) longitudinal setting.
To this end, we divided the subjects into two groups in terms of the
degree of social capital (higher vs. lower), and compared the
reciprocal relations among the variables in the two groups with each
other. The results point to several interesting findings.

The first finding was that social capital plays a crucial
mediation role. In the higher social capital group, gaming time
increased the degree of life satisfaction in the first year (T1-T2),
and finally enhanced both life satisfaction and self-esteem in the
second year (T2-T3). However, in the lower social capital group,
gaming time increased depression and decreased the degree of
self-esteem in the first year. This, in turn, resulted in the decrease
of self-esteem and increase in gaming time in the second year. In
multivariate GLM tests, there was a significant difference in the
degree of social capital between the two groups and a substantive
interaction effect between time and social capital on psychosocial
factors (i.e., life satisfaction, depression, and loneliness) within
each group.

Second, a vicious circle was found only in the lower social
capital group. In the mediation test, self-esteem (T2) strongly
mediated between game play (T1) and gaming time (T3): game
play ultimately increased gaming time by aggravating the degree
of self-esteem. Although gaming time tend to increase in both
groups, the negative loop effect of gaming time was only in the
lower social capital group. The contrasting effects of gaming time
in the two groups showed the importance of social capital
cultivation in online games among adolescent gamers.

Third, self-esteem was the key variable differentiating the
positive effect of gaming time from the negative effect among
adolescent gamers. Gaming time could both increase and decrease
the degree of self-esteem. In the higher group, the degree of self-
esteem was enhanced with the increase in gaming time (T1-T2
and T2-T3) and life satisfaction (T2-T3). In contrast, self-esteem
decreased as gaming time increased (T1-T2) and as depression
increased (T2-T3) in the lower group. Considering that self-esteem
is one of the critical factors to be cultivated during adolescence and
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TABLE 2 Correlations and discriminant validity analysis.

G_T1 G_T2 G_T3 Satisl Satis2 Satis3 Depl Dep2 Dep3 Lonl Lon2 Lon3 SE1 SE2 SE3 SC1 SC2 SC3 SC31

G_T1 .

G_T2 0.6227%% .

G_T3 0.576%*  0.617%* .

Satis1 —-0.069 —0.021 —0.012 (0.823)

Satis2 —0.034 —0.009 —0.081 0.555%*  (0.823)

Satis3 0.068 0.128%*  0.027 0.443%* 0.579%* (0.832)

Depl 0.087 0.006 0.017 —0.314%*  —0.274%*  —0.210%* (0.794)

Dep2 0.128* 0.113% 0.151%%  —0.232%*%  —0.262%*  —0.192%* 0.451%*  (0.812)

Dep3 0.164%*  0.037 0.121% —0.129%*%  —0.156%*  —0.244%* 0.296%* 0.470%*  (0.793)

Lonl 0.022 0.018 —0.008 —0.326%%  —0.241%%  —0.230%* 0.537%% 0.261%* 0.209%*  (0.713)

Lon2 0.061 0.081 0.150%*  —0.260**  —0.330%*  —0.238%* 0.338%* 0.610%* 0.376%* 0.456%*  (0.747)

Lon3 0.090 0.012 0.138%*  —0.138%*  —0.197**  —0.337%* 0.249%* 0.361%* 0.580%* 0.382%* 0.545%*  (0.738)

SE1 —0.130%* —0.029 —0.083 0.343%* 0.303%* 0.319%*  —0.198%* —0.181%* —0.190%* —0.231** —0.249** —0.251%* (0.761)

SE2 —0.110%*  —0.028 —0.108* 0.335%* 0.466%* 0.372%%  —0.254*% —0.351%% —0.277%* —0.242%* —0.373** —0.382%*  0.596** (0.764)

SE3 —-0.078 0.007 —0.094 0.270%* 0.303%* 0.511%%  —0.241%% —0.327*% —0.362%* —0.257** —0.332%* —0.404**  0.466**  0.583** (0.765)

SC1 —0.145%*  0.002 —0.032 0.377%% 0.200%* 0.182%*  —0.260*%*  —0.098 —0.108* —0.457*%%  —0.261** —0.176%*  0.264**  0.286%*  0.216™* .

SC2 —0.065 0.038 —0.071 0.276%* 0.340%* 0.321%%  —0.129%*%  —0.174%% —0.198%* —0.198%* —0.364** —0.305%*  0.328%*  0.482%*  0.340%* 0.359%* .

SC3 —0.138%* —0.043 —0.111%* 0.218%%* 0.272%* 0.322%%  —0.160%* —0.166%* —0.233%*  —0.220%* —0.295%% —0.361%*  0.371%*%  0.407%%  0.466%* 0.337%%  0.525%* .
SC3_ 0.002 —0.040 —0.071 —0.130%* 0.069 0.129%* 0.081 —0.063 —0.113* 0.196%*  —0.037 —0.168**  0.102* 0.115% 0.227**  —0.557*%  0.156%*  0.595%* .
SC1

Number in brackets: root square AVE. Off-diagonal area: correlation coefficient of each variable (*p <0.05, **p <. 01). G_t1 =gaming timel; G_t2 = gaming time2; G_t3 = gaming time 3; satis1 =life satisfaction; satis2 =life satisfaction2; satis3 = life satisfaction3;
depl =depressionl; dep2 = depression2; dep3 =depression3; lon1 =loneliness1; lon2 =loneliness2; lon3 =loneliness3; SE1 = self-esteem1; SE 2 = self-esteem?2; SE 3 = self-esteem3; SC1 = social capitall; SC2 =social capital2; SC3 =social capital3; t3_tl =social capital
t3-social capital.
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TABLE 3 Results of GLM (General Linear Model): Multivariate tests.

10.3389/fpsyg.2022.931134

. . Partial Eta
Effect Value F Hypothesis df Error df Sig.
Squared
Between Intercept Pillai’s Trace 0.986 5712.704 5.000 397.000 0.000 0.986
Wilks’s Lambda 0.014 5712.704 5.000 397.000 0.000 0.986
Hotelling’s Trace 71.948 5712.704 5.000 397.000 0.000 0.986
Roy’s Largest Root 71.948 5712.704 5.000 397.000 0.000 0.986
SC groups Pillai’s Trace 0.038 3.136 5.000 397.000 0.009 0.038
Wilks's Lambda 0.962 3.136 5.000 397.000 0.009 0.038
Hotelling’s Trace 0.039 3.136 5.000 397.000 0.009 0.038
Roy’s Largest Root 0.039 3.136 5.000 397.000 0.009 0.038
Within Time Pillai’s Trace 0.042 1.716 10.000 392.000 0.075 0.042
Wilks's Lambda 0.958 1.716 10.000 392.000 0.075 0.042
Hotelling’s Trace 0.044 1.716 10.000 392.000 0.075 0.042
Roy’s Largest Root 0.044 1.716 10.000 392.000 0.075 0.042
Time x SC Pillai’s Trace 0.132 5.941 10.000 392.000 0.000 0.132
groups Wilks's Lambda 0.868 5.941 10.000 392.000 0.000 0.132
Hotelling’s Trace 0.152 5.941 10.000 392.000 0.000 0.132
Roy’s Largest Root 0.152 5.941 10.000 392.000 0.000 0.132
SC groups (Social Capital groups: higher-and lower-social-capital group); Time (T1, T2, T3).
44 4 05
lower
higher 1.85 lower
43 045
175 04
42 -
035 -
1.65
41
03 -
4 - 1.55 higher
higher 025
lower
39 145 02
T T2 T3 T T2 T3 T T2 T3
FIGURE 1
Change of life satisfaction (left), depression (middle), loneliness (right).

online gaming has become a major part of the daily culture of
adolescents, these results imply the importance of positive
cultivation of self-esteem from online gaming of adolescents.

Theoretical and practical implications

The result of this study also provided several implications.
Firstly, it was the cumulative degree of social capital that
determined the (positive or negative) effects of online gaming on
psychosocial factors rather than gaming time. Previous studies
have focused on identifying the effects of the quantitative factors
of online gaming time rather than the nature of online gaming
activities. Adolescents’ social capital cultivation in online games is
as important as social capital formation in real life. Due to the
nature of the online space, it is considered that game players,
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through online gaming activities, may have the opportunities to
form a broader and deeper social relationship than actual reality
space (Kaye etal., 2017; Gong et al,, 2021). However, failure or loss
of social capital development could bring about excessive gaming.
Players’ emotional factors such as loneliness and depression
influenced gaming time, and the degree of self-esteem mediated
by social capital significantly affected the growth of gaming time.
Analysis of the social support and exclusion experiences within
adolescents’ online games should be prioritized.

Secondly, regarding the effects of adolescents’ gaming time on
psychosocial factors, more attention should be paid to self-
esteem. Since adolescent online game players who possessed poor
social capital were vulnerable to exclusion from peer groups, their
self-esteem, characterized by negative self-assessment and self-
criticism, weakened the overall development of adolescents and
made them turn to online games (Jung, 2022). Teenagers actively
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TABLE 4 Results of hypotheses testing: Social capital lower group vs. higher group.

10.3389/fpsyg.2022.931134

Lower Group Higher Group
T1 T2 T3 T2 T3
B (C.R) B (C.R) B (C.R) B (C.R)
Gaming time gaming time 0.641%%(8.806) 0.624*%(12.017) 0.400%#(5.611) 1.171%%(5.466)

Life satisfaction

Depression

Loneliness

Self-esteem

life satisfaction
depression
loneliness
self-esteem
gaming time
life satisfaction
depression
loneliness
self-esteem
gaming time
life satisfaction
depression
loneliness
self-esteem
gaming time
life satisfaction
depression
loneliness
self-esteem
gaming time
life satisfaction
depression
loneliness

self-esteem

—0.020(—0.512)
0.042%(1.844)
0.031(1.311)
—0.042%(—2.237)
0.011(0.093)
0.396%*(6.434)
—0.013(—0.368)
0.011(0.295)
0.002(0.070)
—0.276(—0.872)
—0.508(—2.966)*
0.562(5.698)**
0.146(1.407)
—0.111(—1.340)
—0.076(—0.272)
—0.291%(—1.929)
—0.037(~0.423)
0.453%%(4.955)
—0.037(—0.505)
—0.081(—0.306)
0.187(1.299)
—0.135(—1.631)
—0.192%(—2.197)
0.727%%(10.463)

0.043(1.121)
—0.014(—0.712)
—0.003(—0.143)
0.001(0.031)
—0.019(~0.179)
0.533%%(6.974)
0.007(0.189)
0.001(0.031)
0.015(0.411)
0.035(0.162)
—0.247(—1.554)
0.350%%(4.418)
0.007(0.088)
—0.195%(—2.653)
—0.172(—0.825)
—0.192(—1.295)
0.155%(2.104)
0.537%%(6.944)
—0.040(—0.586)
—0.374%(~1.817)
—0.014(—0.093)
—0.136(—1.803)
—0.220%(—2.789)
0.421%%(6.019)

0.112%(2.486)
—0.001(—0.057)
0.000(0.012)
—0.005(—0.211)
—0.004(—0.039)
0.595%%(9.043)
—0.064*(—2.644)
—0.082%(~2.624)
0.164%%(4.795)
—0.105(—0.463)
—0.036(—0.196)
0.280%%(4.150)
0.097(1.125)
—0.107(~1.124)
—0.155(—0.808)
0.058(0.396)
0.088(1.622)
0.359%%(5.157)
—0.320%%(—4.194)
0.106(0.630)
0.226(1.695)
0.035(0.712)
—0.047(—0.744)
0.341%%(4.884)

0.151%%(4.327)
—0.002(—0.138)
—0.026(—1.597)
0.030%(1.736)
0.081(0.385)
0.530%%(10.251)
0.016(0.797)
0.035(1.466)
0.049%(1.933)
0.106(0.354)
0.203(1.076)
0.318%%(4.404)
—0.012(—0.137)
—0.055(—0.587)
0.288(1.143)
0.120(0.798)
0.042(0.734)
0.407%%(5.803)
—0.107(—1.438)
—0.089(—0.429)
0.489%%(5.082)
—0.099%(~2.682)
—0.200%%(—4.458)
0.363%%(7.595)

#*p<0.05; *#p <0.01.

engaged in game activities so as not to be excluded by their peers
in online games, and these endeavors led to the possibility of an
increase in their online gaming time. In order to prevent gamers
with poor social capital from wasting their time on games, self-
esteem needs to be boosted or recovered. Several studies have
confirmed that self-esteem was a moderator between social
exclusion and adolescents’ life satisfaction. Reducing the adverse
effects of social exclusion through positive self-assessment, lower
self-criticism, and strong self-image was considerably helpful in
preventing disruptive behaviors (Arslan, 2019; Banstola et al,,
2020). Adequate self-esteem based on the feeling of life
satisfaction among higher social capital forming players did not
influence the gaming time. Thus, it is natural to infer that
improving self-esteem could assist the process of social
capital development.

Thirdly, the overall results of this study imply that online
gaming space is as important as the real space in the cultivation of
social capital for adolescents. Previous research on social capital
in online games is rare, but this study focused on adolescents’
social capital in gaming experiences based on longitudinal
empirical data analysis. In particular, this study emphasized that
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online gaming experience reflected adolescents’ developmental
characteristics and social capital accumulated from the online
games played an important role as peer groups of adolescence.
Understanding the developmental characteristics of adolescence
is necessary for research on adolescents’ online game players in
that such online gameplay experience is based on virtual world
play. Thus, it should not be overlooked that gaming activities
could reflect real human life: cultivation of social capital in online
games could be as important as social capital formation in the
real world.

This study found that gaming time was not a crucial variable
in terms of its effects on psychosocial factors. The lower degree of
social capital and aggravated self-esteem were key variables
affecting gaming time growth patterns. Peer relationships and self-
esteem developed during adolescence could last for life. Therefore,
online games need to be considered within the boundary of
adolescents’ peer relationships and developmental self-esteem
characteristics. In addition, most adolescents believe that online
gaming is a combination of easy access to play with many other
people and the opportunity to watch other players glean tips on
how to improve their performance in a game (Clark et al., 2020).
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FIGURE 2
Two-group structural equation model

So, researchers might admit that online gameplay is the main
culture of adolescents and adolescent gamers naturally long for
peer support. Without fulfilling this desire, game playing tended
to be long until they were satisfied with peer relationships.

This study also suggests some practical implications. Focused
on the crucial role of social capital among adolescents’ gamers,
game developers who want to contribute to healthy game use by
adolescents could open new communities and customize events
for compliments and encouragement. In addition, training
programs for making good peer relationships could be helpful for
excessive adolescent gamers in schools and homes. By combining
online and offline social capital formation training, adolescents
could have more confidence and improve game playing
satisfaction levels.

In relation to the importance of self-esteem, the development
of self-esteem-focused prevention and intervention programs is
recommended to game policymakers. Facilitating intervention
programs using in-game activities is one of the effective solutions
for reducing negative effects of gaming time. Parental and youth
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counseling programs, physical activities programs, and arts and
music lessons within local schools, communities, and counseling
centers could improve the degree of self-esteem.

Finally, this study poses some limitations. The survey was
conducted only in one country, South Korea, so the data used for
the analysis may not reflect global characteristics. Second, more
diverse variables for measuring game use behaviors could have
been included. Except for gaming time, the number of games
played concurrently, duration time of single play, and access time
could be used as variables in assessing game use behavior. Further
studies may consider these factors in longitudinal settings from
diverse cultural backgrounds.
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A mediation model was constructed to clarify the relationship and
mechanisms linking psychological distress to problematic smartphone use
(PSU), focusing on the mediating role of metacognitions about smartphone
use. A gquestionnaire method was used to investigate psychological distress,
metacognitions about smartphone use, and problematic smartphone use
among 664 college students. The results showed that (1) psychological
distress had a significant positive predictive effect on problematic smartphone
use, and (2) there were differences in the underlying mechanisms linking
different types of psychological distress to problematic smartphone use.
Specifically, negative metacognition about smartphone use partially mediated
the relationship between depression and problematic smartphone use,
whereas anxiety could act on problematic smartphone use through the
parallel mediation of positive metacognition about smartphone use and
negative metacognition about smartphone use, with the latter having a
greater positive mediating effect than the former. These findings reveal the
mechanism of action linking different types of psychological distress to
problematic smartphone use from the perspective of the cognitive-behavioral
model of pathological Internet use, which has implications for the prevention
and intervention of problematic smartphone use among college students.
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Chen et al.

Introduction

Problematic smartphone use (PSU) is a non-substance
addiction or behavioral addiction that leads to impaired
physical, psychological, and social functioning (Liu et al,
2017). Studies have found that individuals with problematic
smartphone use have reduced learning engagement (Gao
et al, 2021) and reduced sleep quality (Demirci et al,, 2015).
Although interventions for problematic smartphone use have
been developed by scholars from different perspectives (e.g.,
exercise therapy and environmental interventions), they still
lack a high degree of operability (Zhang et al., 2019). Moreover,
college students growing up in the digital age are the main users
of the smartphone, and thus problematic smartphone use is
more common among this group (Qing et al,, 2017). Studies
have shown that 33.4% of college students have problematic
smartphone use (Li et al., 2016), and 58.33% of college students
are on the verge of problematic smartphone use (Chen et al,
2016). Therefore, further exploration of the influencing factors
and mechanisms of problematic smartphone use among college
students could provide new guidelines for the prevention and
intervention of problematic smartphone use.

Psychological distress is an adverse emotional experience
that occurs when individuals are unable to cope with stress
on their own (Holland et al,, 2007). Depression and anxiety
are the most clinically focused forms of psychological distress
(Lovibond and Lovibond, 1995), and prior research has found
that individuals in a state of depression and anxiety often cope
with their negative experiences through the use of Internet
(Li et al,, 2019). As the most prevalent Internet access device,
smartphone use is the most likely way for individuals with
psychological distress to regulate their negative experiences,
even though this often does not solve the substantive problem,
but rather increases the risk of problematic smartphone use
(Yu et al,, 2021). Yang et al. (2020) conducted a cross-sectional
study with college students as subjects that confirmed this view.
In addition, a 6-month follow-up study conducted by Zhou
et al. (2021) using high school students as subjects also found
that individuals with high depression levels were more likely
to be immersed in electronic devices, such as smartphones as
a way to avoid stressful events in their lives. More recently, a
10-month longitudinal study by Yu et al. (2021) demonstrated
that adolescents with high levels of anxiety were more likely to
use their smartphones for social support and thus had a higher
likelihood of problematic smartphone use.

However, inconsistent results have also been obtained in
some studies. For example, Lee et al. (2020) followed 56
problematic smartphone users and found that initial levels
of depression and anxiety did not significantly predict the
development of problematic smartphone use episodes 6 months
later. This may be related to the statistical method used in
the study, i.e., the variables were not statistically analyzed as
continuous variables, thus reducing the sensitivity to subtle
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differences (Lee et al, 2020). Thus, forms of psychological
distress, such as depression and anxiety may still be important
predictors of problematic smartphone use.

It is far from sufficient to explore the correlations between
variables alone. To make more direct recommendations
for intervention efforts, one must further examine how
psychological distress affects problematic smartphone use (i.e.,
the mediating mechanisms). The cognitive-behavioral model of
pathological Internet use (Davis, 2001) posits that the effects
of psychological distress (e.g., depression and anxiety) on
individual behavior often work through cognitive factors. An
individual’s cognition is a sufficient condition for the emergence
of addictive behaviors and is a proximal factor in addictive
behaviors. Metacognition, i.e., an individual’s perception of
their own cognitive processes and internal states (Wells, 1995),
is an alternate perspective for understanding the role of
cognition in problematic smartphone use (Shi et al., 2021).
Metacognitions about smartphone use have been found to be
more important predictors of problematic smartphone use than
general metacognition (Shi et al, 2021; Zhou et al, 2021).
Therefore, the present study will focus on the mechanisms
by which metacognition about smartphone use mediates the
relationship between psychological distress and problematic
smartphone use among college students.

First, metacognitions about smartphone use can be affected
by psychological distress. Metacognitions about smartphone
use are the metacognitive beliefs that individuals have about
their smartphone use behavior. It includes both positive
metacognition (i.e., individuals’ metacognitive beliefs about the
emotional and cognitive regulation and social enhancement
effects of smartphone use, such as, “Using my smartphone
makes me feel happy”) and negative metacognition (ie.,
individuals’ metacognitive beliefs about the uncontrollable
and harmful effects of smartphone use, such as, “Using my
smartphone controls my life”) (Shi et al,, 2021). On the one
hand, psychological distress may facilitate the activation of
positive metacognition about smartphone use. Psychological
distress as a negative experience can cause individuals to exhibit
symptoms, such as sadness, agitation, and social avoidance
(Yang and Zhang, 2021). Individuals tend to seek high-arousal
solutions as a way to relieve the discomfort caused by negative
experiences (Bryant and Zillmann, 1984). As smartphones
are the most convenient and accessible communication tools
nowadays, their versatile uses (e.g., socializing, entertainment,
and shopping) enable individuals to gain pleasure from them
to temporarily alleviate negative experiences (Yang et al., 2020),
so college students will be more likely to experience intrusive
thinking about the negative experience regulating effects of
smartphone use (e.g., “Using a smartphone can reduce my
negative feelings”)—in other words, positive metacognition
about smartphone use. On the other hand, psychological
distress may also promote the activation of individuals’
negative metacognition about smartphone use. When college
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students with high psychological distress levels repeatedly use
smartphones as a way to regulate their negative experiences,
their ability to control smartphone use will gradually decrease.
This will prevent them from realizing the imbalance in their
behaviors and adjusting their internal needs in time so that
they are unable to make behavioral adjustments (He et al,
2012). Therefore, over time, they will gradually perceive the
uncontrollability of their smartphone use and its negative effects
(e.g., “Smartphone use has affected my daily life”)—in other
words, negative metacognition about smartphone use.

Second, metacognitions about smartphone use can have an
impact on problematic smartphone use. Positive metacognition
was expected to play a central role in the pre-engagement
of addictive behavior, with negative metacognition activated
in the engagement and post-engagement phase, influencing
the continuation of addictive behavior (Spada et al, 2013).
Although their effects on addictive behaviors vary depending
on the stage of behavior (Spada and Caselli, 2017), both the
positive and negative metacognitions about smartphone use
have been found to be significant predictors of problematic
smartphone use (Casale et al, 2020; Shi et al, 2021). In
summary, both positive and negative metacognition about
smartphone use may be mediating variables in the relationship
between psychological distress and problematic smartphone use
among college students.

A recent study investigating 535 smartphone users aged
18-65 years found that the following variables all mediated
the relationship between psychological distress and problematic
smartphone use: positive metacognition about smartphone
use having a prosocial role, negative metacognition about
smartphone use, positive expectancy about smartphone use, and
negative expectancy about smartphone use. However, positive
metacognition about smartphone use, which has emotional and
cognitive regulation effects, did not mediate the relationship
between the two (Casale et al, 2021). Furthermore, this may
be related to the overlap of content between the subscale
of positive metacognition about smartphone use, which has
emotional and cognitive regulation effects, and the subscale of
positive expectancy about smartphone use (e.g., “I experience
pleasure using my smartphone” vs. “Using my smartphone
makes me feel happy”). Positive expectancy about smartphone
use refers to individuals’ judgments about the possible positive
outcomes of smartphone use (Elhai et al, 2020), whereas
positive metacognition about smartphone use is a metacognitive
belief about the positive effects of smartphone use (Shi et al,,
2021). There is a substantial difference between the two, with
the former being a form of cognition and the latter being a form
of metacognition (Casale et al., 2021). Although prior research
has found that both positive metacognition about smartphone
use and positive expectancy about smartphone use positively
predict problematic smartphone use (Elhai et al., 2020; Shi et al,,
2021), positive metacognition about smartphone use is more
focused on motivating individuals to produce smartphone use

Frontiers in Psychology

47

10.3389/fpsyg.2022.932838

behavior in the form of thought control (Spada et al., 2015a)
and thus should have a more important impact on problematic
smartphone use (Casale et al, 2021). However, if two are
examined simultaneously, the overlap in the content of the two
subscales may make it difficult to truly distinguish the variables
at play. Therefore, the present study will separately examine the
possible mediating role of metacognitions about smartphone
use in the relationship between psychological distress and
problematic smartphone use.

In addition, this study will construct a mediational model
based on the cognitive-behavioral model of pathological
Internet use to explore how psychological distress influences
Chinese college students’ problematic smartphone use behavior
through metacognitions about smartphone use. The specific
research hypotheses are: (1) psychological distress positively
predicts problematic smartphone use and (2) metacognitions
about smartphone use mediate the relationship between
psychological distress and problematic smartphone use.

Materials and methods

Participants

A convenience sampling method was used to recruit
students (freshmen to seniors) from three universities in Anhui,
Hunan, and Sichuan provinces. All students who have taken
a mental health education course and had to have used a
smartphone. The research protocol was approved by the Ethics
Committee of Hunan Normal University in China on 9 October
2021. Informed consent from students was obtained before
collecting data. A psychology student who had undergone
prior rigorous training as the main test administrator. All
students were asked to complete the questionnaires during
breaks and were guaranteed strict confidentiality in their
answers to the questionnaire. Completing the questionnaire
took approximately 15 min. Data were collected by filling out
questionnaires on the spot.

Overall, a total of 724 questionnaires were collected.
49.50%, mean
age = 19.25 & 1.17 years) were obtained after eliminating invalid

A total of 664 valid questionnaires (F =

questionnaires containing missing data and extreme values.
Among them, 2.70% of participants used smartphones for < 2h,
24.40% for 2-4 h, 38.60% for 4-6 h, 23.20% for 6-8 h, and
11.10% for > 8 h per day.

Measures

Psychological distress
The
Depression  Anxiety  Stress

of
developed by

depression subscale and anxiety subscale

the
Lovibond and Lovibond (1995) and revised by Wang et al.

Scales
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(2016) were used. Both subscales include 7 items, and sample
items are “I feel thirsty” and “I cannot feel pleasant or
comfortable anymore” Each item of the questionnaire is
scored from 0 to 3, and so total scores range from 0 to 21
for each of the depression and anxiety subscales. The higher
the total score on each subscale, the more severe the degree
of psychological distress. The subscales have shown good
psychometric properties as a measure to assess depression and
anxiety in Chinese college students (Wang et al,, 2016). In the
current study, Cronbach’s alpha (o) = 0.86 for the depression
subscale and o = 0.82 for the anxiety subscale.

Metacognitions about smartphone use

This self-reported measurement was developed by Casale
et al. (2020) and revised by Shi et al. (2021). It comprises
24 items, including two dimensions: positive metacognition
about smartphone use (14 items) and negative metacognition
about smartphone use (10 items). Sample items are, “Using
my smartphone makes me feel happy” and “Using my
smartphone controls my life.” Each item of the questionnaire
is scored from 1 to 4, and so the total scores for the positive
metacognition about smartphone use subscale and the negative
metacognition about smartphone use subscale were 4-56 and
4-40, respectively. Higher scores indicate higher levels of
dysfunctional metacognitions associated with smartphone use.
This measurement demonstrated effective reliability and validity
in a previous study (Shi et al, 2021). In the current study,
Cronbach’s alpha (a) = 0.92 for the positive metacognition
about smartphone use subscale and o = 0.88 for the negative
metacognition about smartphone use subscale.

Problematic smartphone use

This self-reported measurement scale was developed by Su
etal. (2014). The scale comprises a total of 22 items. Participants
gave their answers on a five-point Likert scale from 1 = do
not agree to 5 = agree very much. A sample item is, “I keep
an eye on the latest app version and download it to my
smartphone.” Higher scores represent higher levels of PSU. This
measurement has demonstrated effective reliability and validity
among Chinese college students (Su et al., 2014). In the present
study, Cronbach’s alpha of the scale was 0.93.

Data collection and analysis

Data were processed using SPSS 26.0 statistical software. All
of the variables in this study were measured using the subjects’
self-reports, which may introduce common method bias. To
reduce this possibility, common method bias was reduced and
examined through procedural control and statistical control
with reference to previous studies (Zhou and Long, 2004).
For procedural control, the following were used to design
the questionnaire: (a) subjects completed the questionnaire
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anonymously; and (b) some entries were scored using reverse
scoring. Statistically, the Harman one-way test was used to test
for common method bias. An unrotated principal component
factor analysis of all items revealed that a total of 10 factors had
eigen root values greater than 1, and the first common factor
explained only 24.22% (i.e., less than 40%) of the total variance,
indicating that there was no serious common method bias in this
study (Podsakoft et al.,, 2003).

Results

Descriptive statistics and correlation
analysis

In the first step, we drew a comparison between male and
female participants in relation to the variables of the study.
As shown in Table 1, we found that the female participants
scored higher on problematic smartphone use. Then correlation
analysis results (in Table 2) showed that depression and anxiety,
negative metacognition about smartphone use, and problematic
smartphone use were significantly and positively correlated,
but depression was not significantly correlated with positive
metacognition about smartphone use. Anxiety was significantly
and positively correlated with positive metacognition about
smartphone use, negative metacognition about smartphone use,
and problematic smartphone use. Positive metacognition about
smartphone use was significantly and positively correlated with
negative metacognition about smartphone use and problematic
smartphone use. Negative metacognition about smartphone use
and problematic smartphone use was significantly and positively
correlated.

Mediated model test

First, all predictor variables in this study had variance
inflation factors of no higher than 2.81, indicating that there
was no problem of multicollinearity. The mediating effect of
metacognitions about smartphone use between psychological

TABLE 1 Differences between male and female across variables.

Male Female
M SD M SD t
1. Depression 1.95 3.12 1.61 2.64 1.53
2. Anxiety 2.78 3.33 2.67 3.10 0.48
3.PM 32.92 8.54 32.73 7.52 0.31
4.NM 17.92 6.29 18.35 5.89 —0.91
5.PSU 53.59 16.92 57.06 15.72 —2.73**

PM, positive metacognition about smartphone use; NM, negative metacognition about
smartphone use; PSU, problematic smartphone use.
**p < 0.01.
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distress and problematic smartphone use was then analyzed
using Model 4 in the SPSS macro program PROCESS, developed
by Hayes (2013). The bias-corrected non-parametric percentile
Bootstrap method is a test with high precision and testing
power (Fang and Zhang, 2012), so it was also used to test
the validity of the mediation model. The Bootstrap sampling
size was set to 5,000 times and the confidence interval had a
confidence level of 95%. Moreover, according to prior studies,
there are significant gender and age differences in problematic
smartphone use among college students (Wu et al., 2019; Shi
et al,, 2021), so this study used both as control variables in the
mediation analysis.

The results of the study (as shown in Figure 1) showed
that, with gender and age controlled for, depression was
not a significant predictor of positive metacognition about
smartphone use (B = 0.07, p > 0.05), but was a significant
positive predictor of negative metacognition about smartphone
use (B =0.37, p < 0.01). With depression, positive metacognition
about smartphone use, and negative metacognition about
smartphone use entered into the regression equation
simultaneously, they all significantly and positively predicted
problematic smartphone use (B = 0.09, p < 0.05; f = 0.14,
p < 0.01; and B = 0.54, p < 0.01). Furthermore, as shown in
Table 3, the Bootstrap 95% confidence interval for the pathway
of positive metacognition about smartphone use contained 0,
whereas the Bootstrap 95% confidence interval for the pathway
of negative metacognition about smartphone use did not
contain 0. This indicates that only negative metacognition about
smartphone use partially mediated the relationship between
depression and problematic smartphone use.

In addition, the findings revealed (as shown in Figure 1)
that, controlling for gender and age, the positive predictive
effects of anxiety on both positive metacognition about
smartphone use and negative metacognition about smartphone
use were significant (f = 0.09, p < 0.05; and B = 0.34, p < 0.01),
and the positive predictive effects of both positive metacognition
about smartphone use and negative metacognition about
smartphone use on problematic smartphone use was also
significant (B = 0.14, p < 0.01; and p = 0.52, p < 0.01). In
addition, the direct predictive effect of anxiety on problematic
smartphone use was significant (§ = 0.19, p < 0.01). Moreover,

TABLE 2 Correlations between the study variables.

1 2 3 4 5
1. Depression —
2. Anxiety 0.79** -
3.PM 0.07 0.09* -
4. NM 0.36** 0.33 0.29** -
5. PSU 0.30% 0.38 0.30%* 0.62 -

PM, positive metacognition about smartphone use; NM, negative metacognition about
smartphone use; PSU, problematic smartphone use.
*p < 0.05,**p < 0.01.
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the Bootstrap 95% confidence intervals for pathways of both
positive metacognition about smartphone use and negative
metacognition about smartphone use did not contain 0 (as
shown in Table 3). This suggests that anxiety not only
can directly influence problematic smartphone use but also
can act on problematic smartphone use through the parallel
mediation of both positive metacognition about smartphone
use and negative metacognition about smartphone use. In
particular, the magnitude of the mediating effect of negative
metacognition about smartphone use was greater than that of
positive metacognition about smartphone use.

Discussion

Based on the cognitive-behavioral model of pathological
Internet use (Davis, 2001), this study examined the relationship
between psychological distress and problematic smartphone
use among college students, as well as the mediating
role of metacognitions about smartphone use between the
two. The results indicate that depression and anxiety can
directly predict problematic smartphone use among college
students and can also have indirect effects on problematic
smartphone use through different mediating pathways. These
findings further elucidate the mechanism of action by which
psychological distress affects problematic smartphone use,
which has implications for the prevention and intervention of
problematic smartphone use among college students.

Consistent with the results of prior studies, this study
found that psychological distress significantly and positively
predicts problematic smartphone use among college students.
On the one hand, self-determination theory suggests that the
satisfaction of individuals’ relationship needs, autonomy needs,
and competence needs to influence the development of their
adaptive behavior (Deci and Ryan, 2000). Psychological distress
as a negative experience can leave college students with unmet
psychological needs, such as relationships, autonomy, and
competence (Wang et al., 2020). If real-life needs are not well
met, individuals will find other ways to satisfy these needs, such
as using the Internet (Liu et al,, 2016). Previous research has
found that people with lower satisfaction with psychological
needs in real life are more likely to seek social connections on
the Internet (Wang et al,, 2015). Nowadays, smartphones, as
the largest Internet-using terminal (CNNIC, 2019), can satisfy
psychological needs that people cannot be satisfied in society,
which may be one of the reasons for problematic smartphone
use among college students (Cui et al., 2014). On the other hand,
psychological distress can weaken college students’ self-control
and reduce their resistance to addictive objects by inhibiting
the activity of executive functions (Mitchell and Phillips, 2007).
The process of coping with psychological distress is essentially
a process of ego depletion (Muraven and Baumeister, 2000).
When self-control resources are depleted, the individual’s
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Results of the mediated model among the key study variables. The values in parentheses are the values calculated when anxiety is the
independent variable; PM, positive metacognition about smartphone use; NM, negative metacognition about smartphone use; PSU,

problematic smartphone use; *p < 0.05, **p < 0.01.

executive control function decreases, making it difficult to
maintain normal cognitive activities, such as attention allocation
and risk assessment in subsequent decision-making, which in
turn can easily trigger impulsive behaviors (Dou et al,, 2014),
such as problematic smartphone use (Tong et al., 2019). This
suggests that how to reduce the level of psychological distress
among college students is an important aspect of the prevention
and intervention of problematic smartphone use in the future.
Furthermore, in contrast to the results of Casale et al.
(2021), the mechanisms underlying the effects of different
types of psychological distress on problematic smartphone
use differed. Specifically, depression has an indirect effect
on problematic smartphone use primarily through negative
metacognition about smartphone use, whereas anxiety can act
on problematic smartphone use through a parallel mediation of
both positive and negative metacognitions about smartphone
use. This is an important finding that seems to suggest that
anxious individuals are more likely to use smartphones as a
form of self-regulation, whereas depressed individuals may use
smartphones to satisfy other psychological needs, such as the
acquisition of a sense of control (Cheng et al.,, 2013). However,

these may weaken the individual’s control over smartphone

TABLE 3 The mediation effect test.

Pathway Effect BootSE BootLLCI BootULCI
Depression — PM — PSU  0.010 0.005 0 0.023
Depression - NM — PSU  0.199 0.024 0.153 0.247
PM -NM —0.188 0.023 —0.234 —0.143
Anxiety — PM — PSU 0.013 0.006 0.003 0.027
Anxiety — NM — PSU 0.173 0.021 0.132 0.216
PM - NM —0.160 0.021 —0.202 —0.119

PM, positive metacognition about smartphone use; NM, negative metacognition about
smartphone use; PSU, problematic smartphone use; PM-NM, the mediating effect values
of the two are subtracted.
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use, and the weakened behavioral inhibition may prevent the
individual from noticing the imbalance in smartphone use
and adjusting their internal needs in time (He et al, 2012),
activating negative metacognition about smartphone use. The
perceived failure of self-regulation and the harmful effects
of imbalanced smartphone use reinforce negative repetitive
thoughts and negative experiences (Casale et al., 2021), which
further compel individuals to continue using the smartphone
to regulate their imbalanced internal state (Spada et al., 2015b),
ultimately leading to addiction (Casale et al.,, 2020; Shi et al,
2021). Therefore, in future practice, educators and psychologists
can reduce the likelihood of problematic smartphone use by
reducing the activation of metacognitions about smartphone
use in college students through techniques, such as detached
mindfulness and situational attention refocusing (Wells, 2000).

In addition, this study found that negative metacognition
about smartphone use positively mediates the relationship
between anxiety and problematic smartphone use more than
positive metacognition about smartphone use. This finding
reaffirms that negative metacognition about smartphone use
is a more important predictor of problematic smartphone use
than positive metacognition about smartphone use (Casale
et al, 2020; Shi et al, 2021). However, it is worth noting
that the subjects selected for this study were not distinguished
between normal and clinical individuals. Instead, Caselli et al.
(2018), who distinguished subjects between normal gamblers
and pathological gamblers, found that positive metacognition
was more effective in predicting the long-term severity of
addiction in normal gambler subjects compared with negative
metacognition, but the opposite result was obtained in
pathological gambler subjects. Therefore, future research could
further examine group differences in the effects of positive and
negative metacognition about smartphone use on problematic
smartphone use.

The present study has some limitations that could be
rectified in future studies. First, this study used a cross-sectional
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research design, and thus the findings could not reveal causal
relationships. Second, this study only explored the effects of
depression and anxiety, two of the more common types of
psychological distress, on problematic smartphone use. Stress,
which is also a type of psychological distress and an intrinsic
form of depression and anxiety (Lovibond and Lovibond, 1995),
will need to be examined in future studies.

Conclusion

(1) Psychological distress significantly and positively
predicts problematic smartphone use among college students.

(2) The mechanisms of action between different types
of psychological distress and problematic smartphone use
are different. Specifically, negative metacognition about
smartphone use partially mediates the relationship between
depression and problematic smartphone use, whereas anxiety
can act on problematic smartphone use through the parallel
mediation of positive metacognition about smartphone use and
negative metacognition about smartphone use, with the latter
having a greater positive mediating effect than former.
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Objectives: Little is known about the extent of video gaming among elite
athletes, specifically under stressful conditions like those induced by the
current COVID-19 pandemic. The aim of this study was to evaluate the intensity
and extent of video gaming in the context of the COVID-19 pandemic, during
which the usual daily routine of many athletes was disrupted.

Methods: Overall, 203 elite athletes from Switzerland who participated in
Olympic sports or in “International Olympic Committee”—approved disciplines
were interviewed using an online questionnaire. They were questioned on
their video game consumption during the first Swiss lockdown during the
COVID-19 pandemic as well as on their athletic performance and economic
circumstances. Additionally, mental and physical health were assessed by
standardized questionnaires. From this questionnaire data, predictors of
gaming time were evaluated using multivariable analysis.

Results: Before the lockdown, 21% of the participating athletes played video
games regularly. The average playing time was 15.8 h per month within the
gamer group. During the first lockdown, 29% of athletes reported gaming
regularly, and within the gamer group the average gaming time increased
significantly, by 164%. The mental health burden showed significant differences
between gamers and non-gamers regarding existential fears during the
lockdown, the ability to cope with governmental measures due to COVID-19
and total sleeping time. However, there was no statistical difference in respect
to standardized scales for depressive symptoms, sleep behavior, and anxiety.
Higher video gaming time during the lockdown was significantly associated
with male gender and previous gaming before the COVID-19 lockdown.
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Conclusion:

10.3389/fpsyq.2022.880313

Video gaming time increased significantly during the first

lockdown. Whether video gaming among elite athletes hereby functions as an
effective coping behavior remains to be shown and requires more research.

KEYWORDS

video gaming behavior, mental health, COVID-19 pandemic, elite athletes, sports
psychiatry, sports medicine

1. Introduction

Video gaming is a pleasant and social form of entertainment,
since more than half of all video gamers cite social factors as a
reason for playing (Steadman, 2019; ESA, 2021). In the U.S. it is
estimated that 74% of all households have at least one member
who is a video game player (ESA, 2021). Video games can be
used to socialize as well as provide mental stimulation.Video
games can also function as a coping strategy to escape daily life
and relieve stress (Steadman, 2019; ESA, 2021). On the other
hand, like many behaviors, video gaming carries a certain risk of
becoming addictive, although this only affects a small proportion
of gamers (Griffiths, 2005, 2010; Ballabio et al., 2017).

Despite extensive discussion of the topic, few researchers
have addressed the question of gaming behavior in elite athletes,
and little is known about the extent of gaming among athletes
or about their levels of possibly problematic gaming behavior.
This lack of objective data was also noted by the International
Olympic Committee (IOC) in 2019 (Reardon et al., 2019).

As a population, elite athletes are under high pressure due to
intense training plans and the demand for competitive athletic
performance. They rely on their physical achievements, mental
strength, and discipline (Daumiller et al., 2021), but they are also
at risk of mental health problems, substance use, and addictive
behavior disorders, such as gambling problems (Hakansson
et al., 2018; Reardon et al., 2019).

This high-pressure routine of many athletes was drastically
altered by the recent pandemic. Coronavirus disease 2019
(COVID-19) is an infectious disease caused by the “severe acute
respiratory syndrome coronavirus 2” (SARS-CoV-2), and its
outbreak at the beginning of 2020 led to worldwide restrictions
of public life and freedom of movement. In Switzerland, on 16
March 2020, the Federal Council announced an “extraordinary
situation” and restricted public life and events (BAG, 2020).
As a result, many sport competitions were canceled or were
undertaken without spectators, giving rise to uncertainty among
athletes and sport clubs. Due to the COVID-19 pandemic,
many typical elements of competitive sports were eliminated,
potentially affecting competitive athletes on a motivational,
emotional and performance level. It is plausible to assume that
this situation brings enormous stress to the general population
as well as to elite athletes, especially if their existence and
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professional prospects depend on performing (Claussen et al.,
2020; de Quervain et al., 2021).

In this study, we seek to understand more about both
typical gaming habits among athletes and how those habits
were altered by the COVID-19 pandemic. We hypothesize an
increased gaming time during the lockdown due to isolation
restrictions. Therefore, the current survey aimed at evaluating
the extent of video game consumption in relation to mental and
physical health factors, such as athletic performance, anxiety,
and depressive symptoms. In addition, the change in video
gaming behavior was analyzed in response to the restrictions
during the COVID-19 pandemic, during which the usual daily
structure of the athletes was considerably disturbed.

2. Materials and methods

2.1. Data collection and setting

The extraordinary situation in the context of the COVID-19
pandemic—known as the “first lockdown”—was decreed by the
Swiss Federal Council lasting from 17 March to 10 May 2020.
This included the prohibition of all events and the closure of
many public places including sport facilities. Private training
was therefore still possible, but competitions and team training
were not.

In the middle of this period, a REDCap-based online survey
(REDCap 9.10.0 - © 2020 Vanderbilt University) was sent
to different elite athletes in Switzerland who performed in
Olympic sports or IOC-approved disciplines on a national or
international level. This online questionnaire was shared by
sports clubs for team sports, whereas for individual sports,
it was distributed by the Swiss national sports federations.
So that athletes could participate in their mother tongue,
questionnaires were offered in German and French. Open
questions were primarily designed in German. The French
translation was validated by two people proficient in both
languages and differences in translation were resolved by
bilateral discussion. Regarding the standardized questionnaires,
validated translations for both languages were used.

The survey evaluated the 4 weeks before the lockdown as
well as the first 4 weeks of the lockdown. For both periods,
athletes reported the frequency of video gaming, gaming time,
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and parameters related to mental health. As demographic
parameters, the survey queried age, gender, type of sport and
time spent on educational and/or part-time occupational duties.
Video game playing time was quantified by frequency (days
per month [d/m]) and mean playing time (hours per month
[h/m]). We also asked whether the participants were able to
earn enough income from their athletic performance to make
a living. Finally, we evaluated the performance in athletes
(before and during the lockdown) with three different variables:
the objective activity (training time hours per day [h/d]), the
subjective training intensity and the subjective maximum of
athletic performance (both in [%] of the respective z-value).
Although athletic performance is usually quantified by athletic
success, this was not possible in the current study due to canceled
tournaments and events.

With respect to COVID-19 itself, participants were asked
whether they had been infected and about their personal
quarantine requirements. Furthermore, the questionnaire
evaluated to what extent the athletes worried about their athletic
career due to the COVID-19 pandemic and how they were
personally affected by the lockdown measures.

To understand the psychological effects of the situation,
depressive symptoms, sleep behavior, and anxiety characteristics
were evaluated using the Patient Health Questionnaire (PHQ9),
the Insomnia-Severity-Index (ISI), and certain aspects resp.
questions extracted from the Pittsburgh Sleep Quality Index,
as well as the Spielberger State-Trait-Anxiety-Index (STAI)
(Spielberger et al., 1983; Buysse et al., 1989; Bastien et al.,
2001; Kroenke et al., 2001). Also, substance use was evaluated,
including alcohol and cannabis (frequency of consumption).

The aspects of fear and anxiety were evaluated in three
different questions and standardized questionnaires using the
STAI survey. The athletes were asked whether they experienced
existential fears (4 weeks before and/or during the lockdown),
whether they worried about their careers due to the pandemic,
and how well they were able to cope with the restrictions
established by the Swiss government. For each of these
questions, participants had to choose a value on a scale from 0
to 100, where zero corresponded to “I have no existential fears,”
“I'have no worries at all about my career due to COVID-19,” and
“I cannot cope at all with the measures due to the pandemic.”
At the other extreme, the value 100 expressed “I experience very

»

strong existential fears,” “I have major worries about my career
due to COVID-19,” and “I cope very well with the measures
due to the pandemic.” Additionally, all participants filled out
the STAI questionnaire regarding their anxiety traits and states
(Spielberger et al., 1983; Spielberger, 2010).

To gain an understanding of the physical complaints of
the participants, current health problems like traumatic/overuse
injuries or illnesses were assessed using the Oslo Sports Trauma
Research Centre (OSTRC) questionnaire on health problems
(Clarsen et al., 2013). For the classification of self-reported
injuries or illness (yes/no), the first question of the OSTRC was
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used (“Did you have any difficulties participating in normal
training and competition due to injury, illness or other health
problems during the past 4 weeks?”).

2.2. Characteristics of the sample

Inclusion criteria were training volume (before the COVID-
19 lockdown) of at least 1 h/d and a minimum age of 18.
Participants with incomplete data and those who did not
participate in Olympic disciplines or in sports recognized
by the IOC were excluded. There was no compensation for
participation in this study.

2.2.1. Gamer type

Gaming time was calculated by multiplying the number of
gaming days per month by the time spent gaming per day [h/d],
resulting in a gaming time [h/m]. With respect to the range of
gaming time within our sample, gamer types were classified as
“no gamer” (<1 h/m), “occasional gamer” (between 1 h/m and
<10 h/m), “moderate gamer” (> 10 h/m) and “frequent gamer”
(>30 h/m), which is similar to the classifications used in a study
from Rehbein et al. (2010). In this manner, we could characterize
the behavior and observe possible trends.

2.2.2. Change in gaming behavior

With respect to the change in gaming behavior before and
during the first lockdown, the sample was divided into the
four groups “never gamers,“same gaming time,” “less gaming
time” and “more gaming time.” A change in gaming behavior
was defined as a change of at least 20% compared to the pre-
lockdown gaming time, which corresponds to —0.5 or 0.5 z-score
change, rounded to the nearest 10%.

2.3. Data evaluation and measure
calculations

Baseline data was expressed as mean £SD and frequency
tables for categorical data. Demographic data of the gamers and
non-gamers were compared using the two-tailed independent
sample t-test for continuous data and x? tests for categorical
data. In tables with more than two groups, X2 test was used
for tables with more than four fields, one-way analysis of
variance for continuous variables, and Kruskal-Wallis rank tests
for variables that violated the assumptions of parametric tests.
Differences between the groups were considered significant at
p <0.05. For gaming behavior during the lockdown, we fitted
a general linear model (GLM) using current gaming time as
the dependent variable, previous gaming as the independent
variable and gender, team sports, injury, activity, pandemic
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measures, and occupation percentage as covariates. In an
attempt to adjust for psychiatric measures, we added the scores
of PHQJY, ISI, TRAIT, and STATE, as well existential fears and
worries about career to the model. All explanatory variables
that had an association with gaming at P < 0.20 in the
univariable analyses were included in the multivariable-adjusted
analyses. Using a stepwise backward elimination process, the
least significant variables were then removed from the base
model. Only variables with P < 0.05 remained in the final
parsimonious model.

Dominance analysis was additionally performed as was the
calculation of the correlation coeflicients between all variables.

2.4. Ethical approval

The
by a declaration
Req-2020-00408).

local ethics committee accepted this survey

of non-responsibility (KEK-ZH-NR:

3. Results

3.1. Baseline parameters

In total, 203 athletes answered the survey, 193 of whom
provided information on their gaming behavior: 87 women
(45%) and 106 men (55%), with a mean age of 24.1 years
94,
49%) and summer (n = 99, 51%) sports were represented

(range 18-38 years). Within this sample, winter (n =

equally, and 59 athletes (31%) were active in team sports.
Alongside their activity in sports 116 (60%) of these athletes
were employed or studying, with an average workload of 67.5%.
From their performance in sports alone, 101 (52%) earned
sufficient income, meaning that 8% of the athletes were working
or studying even though they earned enough money from their
athletic performance alone. Three (2%) had a positive SARS-
CoV-2 test during the first period of the lockdown (March and
April 2020), and 10 athletes (5%) had to be in quarantine, with
an average time of 10.8 days (SD 5.9).

3.2. Gaming behavior under regular
circumstances

Fifty-two (27%) athletes stated “yes,” when they were asked
if they played video games 4 weeks before the pandemic, and
41 (21%) athletes were considered as playing regularly (> 1
h/m), with an overall average playing time of 14.6 h/m (SD 17.1)
distributed over 9 days per month. Maximum reported playing
time was 93 h/m, averaging roughly 3 h/d. Thirty-six gamers
(88%) were male and five (12%) were female. The proportion
of individual athletes who gamed was 17.2%, whereas 30.5%
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of team athletes gamed, which represents a significantly higher
proportion (P < 0.05). Athletes who gamed regularly tended to
work or study more, reporting a higher workload. We found no
statistical difference between gamers and non-gamers regarding
athletic performance, substance use or self-reported injuries
or illness.

Despite spending the same amount of time in bed, gamers
reported significant 0.4 h less effective total sleep duration than
non-gamers (p = 0.027). In the context of COVID-19 related
issues, video gamers coped noticeably better with the measures
of the government due to the pandemic (P < 0.05) and worried
less about their career due to the COVID-19 pandemic. Overall,
athletes who gamed regularly experienced less existential fear in
general, and significantly less during the first lockdown (P <
0.05). Six (15%) of the gamers reported an injury or an illness
compared to 42 (28%) athletes in the non-gamer group (also see
Tables 1, 2).

3.3. Change of gaming behavior due to
the COVID-19 pandemic

During the first period of the lockdown, 63 athletes (33%)
stated “yes” to the question of whether they had played video
games within the last 4 weeks, and 29% of the athletes reported
playing video games regularly (>1 h/d) with a mean playing time
of 21.8 h/m (SD 22.8). Playing time increased by 165% within
the group of athletes who used to play video games before the
isolation period.

In our sample, 41 athletes spent more time video gaming,
14 athletes less time, 18 athletes did not change their gaming
time and 120 athletes never gamed, neither before nor during the
first lockdown. Athletes who gamed more during the lockdown
increased their gaming time from 5.5 to 21.8 h/m. and, thus
spending on average 16.3 h/m more on video gaming than
before. In particular, the group of “occasional” gamers increased
their gaming time from 4.6 to 12.6 h/m, therefore, increased the
playing time on average by 8.0 h/m [SD 14.3]. Maximum gaming
time was 84 h/m.

Compared to all other athletes, those who gamed more
tended to be male and used to already play video games before
the lockdown (for all applies P < 0.05). Again, summer and
winter sports were distributed evenly between the groups, and
groups did not differ in their outside employment status or in
earning sufficient income from sport. However, team athletes
tended to spend significantly more time video gaming during the
lockdown than those involved in individual sports (P < 0.05).
While 40% (23) of the team athletes were gaming regularly,
only 23% (32) of the individual athletes did so. Those who
gamed “more” also reported a significantly higher workload
when employed or studying (79.2% [SD 25.9]) in comparison
to the groups that gamed “less” (67.8% [SD 22.8]), the “same”

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.880313
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Breckwoldt et al.

10.3389/fpsyq.2022.880313

TABLE 1 Characteristics of professional athletes who game regularly compared to non gaming professional athletes.

Gamer (n =41) Non gamer (n = 152) P-value
Age 23.4 years (SD 5.1) 24.3 years (SD 5.2) 0.355
Gender 12% women 88% men 54% women 46% men <0.001***
Sports type® 44% summer 56% winter 53% summer 47% winter 0.297
44% team 56% individual 27% team 73% individual 0.055
Paid occupation® 63% 59% 0.720
Workload 73% (SD 23.9) 66% (SD 29.5) 0.253
Sufficient income from sport® 51% 53% 1.000
Substances®
Alcohol 30 (73%) 93 (61%) 0.200
Days/ month 3.3(SD 3.6) 3.2(SD3.2) 0.829
Cannabis 1 athlete 2 athletes 1.000
Days/ month <1 0.8 (SD 0.5) 0.270
COVID-19 related issues’
Positive test 0% 2% (n = 3) 1.000
Quarantine 1 athlete 9 athletes 0.692
Duration of quarantine 14 days 10.3 days (SD 6.2) 0.595
Coping with COVID-19 restrictions 82.5% (SD 14.3) 72.3% (SD 22.0) 0.005%*
Sleep®
Time in bed 8.6 (SD 0.9) 8.8 (SD 1.0) 0.155
Total sleeping time 7.6 (SD 1.0) 8.0 (SD 1.1) 0.027*
Self-reported injuries or illness” 6 (15%) 42 (28%) 0.105

Categorization “gamer” (>1 h/month) resp. “non-gamer” (<1 h/month) was assessed in respect to the period before the lockdown; n = 193, 41 gamers, 152 non-gamers.

“Variables concerning the time before the lockdown.

bVariables that were assessed during the lockdown. *p < 0.05, **p < 0.01, and ***p < 0.001.

(74.0% [SD 28.0]) or “never” (63.5% [SD 29.1]) (P < 0.05).

Twenty-one athletes started playing video games during the first

lockdown and 10 athletes stopped playing video games.
Regarding performance levels, fears, depressive symptoms,

» ¢

sleep, and substance use, the groups “same,” “never;” “more,” and
“less” showed no statistical difference within the context of the

first lockdown (also see Table 3).

3.4. Multivariable analysis

Except for male gender and the fact that the athlete
used to play before the COVID-19 lockdown, we found that
video gaming time during the lockdown was not affected at a
statistically significant level by any of the other variables we
evaluated (type of sport, training, occupation, aspects of anxiety,
and fears, depressive symptoms and disordered sleeping). In this
multivariable regression of gaming time during the lockdown,
the influence of male gender was significant, with p < 0.05,
and athletes who already regularly played video games before
the lockdown were very likely to also play during the lockdown
(p < 0.01) (also see Table 4). The statistical power of the final
parsimonious regression model is >0.9. Dominance analysis
was additionally performed and resulted in the same model
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as the backwards elimination of the GLM. Results of the
dominance analysis are shown in Supplementary Table S5. Due
to possible unstable results of stepwise regression, we provide
the correlation matrix in order to show all relations between the
used variables, presented in Supplementary Table S6.

3.5. Internal and external validity

Internal validity is judged to be according to current
standards and reported according to STROBE (Cuschieri, 2019).
The generalisability however is only possible with professional
athletes in a similar setting.

4. Discussion

With this evaluation, we were able to describe the gaming
behavior of elite athletes on a quantitative level. Approximately
1/5 of elite athletes play video games regularly under normal
circumstances, with an average time of 14.6 h/m (SD 17.1) and a
frequency of 9 d/m (SD 8.6). During the first lockdown, which
lasted from the 17th of March to 10th of May 2020, gaming
time within the gamer group increased by 164.7%. In addition,
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TABLE 2 Athletic performance, fears, depressive symptoms, and sleep behavior in professional athletes who gamed regularly before the lockdown.

Gamer Non gamer P-value
Total Minimal (<10 h/m) Moderate (> 10 h/m) High (>30 h/m)

Athletic performance
before COVID-19°
Training time [h/d] 2.9(SD 1.0) 2.9 (SD 1.0) 2.6 (SD 1.1) 3.4(SD0.9) 3.2(SD 1.5) 0.178
Training intensity [%] 72.5(SD 20.2) 71.4 (SD 19.6) 83.4 (SD 13.9) 54.2 (SD 23.2) 74.7 (SD 19.2) 0.518
Training maximum [%] 79.7 (SD 15.4) 79.4 (SD 15.2) 84.1(SD 13.3) 71.6 (SD 19.7) 77.9 (SD 16.4) 0.530
Fear and Anxiety
Existential fears

Before lockdown period” 11.2 (SD 19.5) 15.3 (SD 23.6) 3.0(SD 6.4) 9.0 (SD 7.8) 15.1 (SD 21.7) 0.296

During lockdown? 14.4 (SD 24.8) 18.6 (SD 29.3) 5.5(SD 12.9) 12.8 (SD 15.2) 24.3 (SD 26.9) 0.035*
Career worries’ 27.4 (SD 26.9) 29.1 (SD 23.1) 27.1 (SD 34.4) 20.0 (SD 31.5) 36.6 (SD 28.8) 0.068
Coping with COVID-19 restrictions? ~ 82.5 (SD 14.3) 81.9 (SD 15.4) 82.4 (SD 14.0) 86.0 (SD 10.6) 72.3 (SD 22.0) 0.005*
STAI score trait® 26.9 (SD 12.8) 30.4 (SD 12.9) 23.2(SD 12.2) 17.0 (SD 5.8) 27.3 (SD 10.5) 0.865
STAI score state® 29.8 (SD 12.6) 33.6 (SD 12.8) 25.5 (SD 10.7) 18.8 (SD 5.0) 29.1 (SD 11.1) 0.732
Depressive symptoms, sleep,
and substance use
PHQ-9 score” 4.3 (SD 3.5) 49 (SD3.7) 3.7(SD3.1) 3.0 (SD 3.0) 4.6 (SD 3.1) 0.697
ISI score” 5.0 (SD 4.6) 5.7 (SD 5.3) 4.4 (SD 3.5) 3.0 (SD 2.0) 5.6 (SD 4.0) 0.472
Total sleeping time [h/n]® 7.6 (SD 1.0) 7.5 (SD 1.0) 7.7 (SD 1.3) 7.8 (SD 0.8) 8.0(SD1.1) 0.027*
Time in bed [h/n]® 8.6 (SD 0.9) 8.5(SD 0.9) 8.7 (SD 1.0) 8.8 (SD 1.1) 8.8 (SD 1.0) 0.155
Drinking alcohol® 27 (66%) 17 9 1 78 (51%) 0.113
Alcohol [d/m]* 6.6 (SD 6.3) 6.9 (SD 7.0) 6.6 (SD 5.3) 2.0 5.0 (SD 3.9) 0.119

n = 193: “minimal”(n = 25), “occasional” (n = 11), “frequent” (n = 5), “non-gamer” (n = 152). P-values refer to the total gamers compared to non gamers. * Variables concerning the time

before the lockdown.
bVariables that were assessed during the lockdown. *p < 0.05.

the overall percentage of athletes consuming video games rose
by 8%.

Gaming time during the lockdown was higher for males
and for those athletes who had played before the lockdown, but
otherwise we found no other significant influence on the time
spent playing.

4.1. Video gaming behavior and the
mental health of elite athletes before and
during the COVID-19 pandemic

The gaming time of elite athletes is considerably low in
the context of studies concerning gaming time and problematic
gaming. Rehbein et al. found that 36% of the general adult
population in Germany played video games for 44 h/m on
average. Of these, 3.5% played occasionally (at least once in 12
months), 28.2% were “normal” players (daily gaming time up
to 2.5 h) and 4.2% were classified as “frequent” (daily gaming
time >2.5 h) (Rehbein et al., 2010). Other authors have defined
“dedicated gamers” as those who played for approximately 30 h
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per week and “very excessive gaming” as up to 80 h per week,
i.e., four times the maximum playing time within our sample
(Chappell et al., 2006; Griffiths, 2010; Ballabio et al., 2017).
Therefore, active elite athletes seem to spend less time video
gaming, and fewer of them consume video games than among
the general population.

Also, the gender gap is notable: only 12% of gamers in our
sample were female, which does not follow the current trend of
the general population, where the proportion of women is 45%
(ESA, 2021).

To date, it has often been hypothesized that elite athletes may
be prone to problem gaming (Iikansson et al., 2018; Reardon
et al,, 2019; Bitar et al,, 2022) and it can in fact be challenging
to distinguish between “enthusiastic” gaming and “problematic”
gaming. There is as yet no clear differentiation between these
behaviors, as this is still a clinical issue requiring more research
(APA, 2013; Kirdly et al,, 2015). The existing orienting criteria
for defining problematic gaming are dichotomous, and defined
by the circumstance, that the patient is severely impaired in
his performance or functionality over a time period of at
least 12 months (APA, 2013). It is therefore not likely to
find this level of gaming behavior among functioning elite
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TABLE 3 Change in gaming behavior in the context of the first lockdown due to the COVID-19 pandemic.

Consistent gaming behavior

Change in gaming behavior

Never (n =120) Same (n=18) Less(n=14) More (n=41) Total p-value

Video gaming
A gaming time in relation
to the previous gaming time[%] - 99.3 (SD 5.5) 21.8 (SD 30.8) 477.1 (SD 768.2) 264.7 (SD 570.4) 0.060
A absolute gaming time [hours/month] - 0.9 (SD 5.5) -5.4 (SD9.1) 16.3 (SD 16.2) 3.2 (SD 10.6) <0.001***
Athletic performance
A training time in relation
to the previous activity[%] 99.1 (SD 77.1) 91.1 (SD 33.3) 85.6 (SD 38.5) 105 (SD 56.7) 98.6 (SD 67.7) 0.774
A training intensity [%] -12.4 (SD 26.7) -9.2 (SD 23.7) -12.0 (SD 29.1) -15.1 (SD 25.0) -12.7 (SD 26.1) 0.874
A training maximum [%] -10.0 (SD 20.4) -9.4 (SD 17.0) -6.5(SD 23.5) -11.2 (SD 24.8) -9.9 (SD 21.2) 0.916
Fears and anxiety
Existential fears

Before isolation period 15.8 (SD 21.9) 16.8 (SD 27.1) 7.8 (SD 16.2) 11.0 (SD 17.4) 14.3 (SD 21.2) 0.374

During the lockdown 25.9 (SD 26.8) 19.2 (SD 31.5) 10.0 (SD 23.5) 16.8 (SD 23.6) 22.2(SD 26.7) 0.066
Career worries 36.8 (SD 28.8) 33.3 (SD 35.1) 34.5 (SD 30.0) 29.1 (SD 24.5) 34.7 (SD 28.6) 0.528
Coping with COVID-19 restrictions 72.7 (SD 22.2) 76.9 (SD 19.3) 82.3 (SD 10.8) 75.9 (SD 20.5) 74.5 (SD 21.0) 0.365
STAI score trait 27.5 (SD 10.8) 23.4 (SD 10.5) 33.8(SD 12.1) 25.8 (SD 10.8) 27.2 (SD 11.0) 0.047*
STAI score state 28.9(SD 11.2) 26.1 (SD 11.1) 34.9 (SD 14.7) 29.4 (SD 10.7) 29.2(SD 11.4) 0.190
Depressive symptoms,
Sleep and substance use
PHQ-9 score 4,6 (SD 3,2) 4,1(SD 2,8) 5,9 (SD 3,6) 4,0 (SD 2,8) 4.5(SD 3.2) 0.261
ISI score 53 (SD4,1) 5,8 (SD 4,8) 8,1 (SD4,1) 4,8 (SD 3,6) 5.4 (SD4.1) 0.071
Total sleeping time 8.0(SD 1.1) 7.6 (SD 0.9) 7.6 (SD 1.3) 8.0(SD 1.2) 7.9 (SD 1.1) 0.553
Time in bed 8.8(SD 0.9) 8.5(SD 1.2) 8.6 (SD 0.9) 8.8(SD 1.2) 8.8 (SD 1.0) 0.610

*p < 0.05 and ***p < 0.001.

athletes. Also, in this survey, no standardized screening tool
for problematic gaming was used, so we are not able to make
definite statements regarding problematic gaming. However,
in our sample, we detected no excessive gaming time, severe
performance impairment, or higher level of mental symptoms
within the gamer group.

The situation after the outbreak of the COVID-19 pandemic
can be described as an unexpected and significant disruption
of the athletes” lives and perspectives. Such situations require
behavioral adaptations and high cognitive and emotional
flexibility (Pété et al, 2022). Also, several studies showed
reduced well-being, sleep quality and physical performance in
team athletes during isolation period or during COVID-19
infection, arguing that awareness of the effects of COVID-19
on elite team athletes need to be established (Mon-Lopez et al.,
2020; Wagemans et al., 2021).

As expected, during the first weeks of the first lockdown,
gaming time increased significantly, especially for those athletes
who had only occasionally gamed before. In this particular
situation, video gaming appears to be an effective part of
the adaptation process; with the restrictions on movement
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and limitation of training possibilities, athletes could interact
with friends and team colleagues through gaming. The
proportion of team athletes in the sample population who
increased their playing time was significantly higher than
in individual sports. This may be due to the more drastic
restrictions in team training and fewer limitations on individual
training: team athletes had more spare time and may have
been missing the social component of team training. This
thesis corresponds to a study from Italy, in which athletes
reported that being in contact with colleagues and coaches
through the internet was helpful when managing the lockdown
(di Fronso et al., 2022).

Athletes who had regularly gamed before the pandemic
tended to be less anxious, had fewer depressive symptoms, and
displayed lower scores regarding sleep disturbances. However,
no statistical significance could be found. We did not find
significant impairments in athletic performance before the
pandemic and in the first period of the lockdown. Also, among
athletes with a secondary employment or those who were
studying alongside their sports, gamers tended to have a higher
workload than non-gamers. Athletes who gamed regularly
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TABLE 4 Coefficients of multivariable regression of gaming time during the lockdown.

Univariable model

Gaming during

[h/m]
Gaming before the lockdown [h/m] 1.050%%*
Gender -10.436***
Team sport 7.722%%%
Training activity during the lockdown [h/d] -0.611
Occupation 0.371
Fears about sports career due to COVID-19 -0.057
Existential fears due to COVID-19 -0.062
Coping with COVID-19 restrictions 0.049
STAI score trait -0.181
STATI score state -0.144
PHQ-9 score -0.406
IST score -0.366
Self-reported injury/illness -0.026

Adjusted multivariable model (AMM)

Final parsimonious (AMM)

Gaming during
[h/m]

Gaming during
[h/m]

0.982*** 0.973***
-5.378** -
5.226%**
3.289 3.322*
0.439
1.175
-0.022
0.011
-0.036
-0.044
0.011
0.119
-0.129

2.447

Multivariable regression analysis was conducted with respect to gaming time before the lockdown, gender, type of sport, training, occupation, aspects of anxiety and fears, depressive

symptoms, and disordered sleeping. *p < 0.05, **p < 0.01, and ***p < 0.001.

seemed to cope significantly better with the measures of the
Swiss government.

Therefore, video games may have been used as a positive
coping mechanism, similar to seeking social support and to
active stress coping. Elite athletes are used to deal with stressors
due to their intense training and competition routine (Daumiller
et al., 2021). Hence, it is likely they were able to use video
gaming as a coping strategy under the circumstances of the
first lockdown.

4.2. Limitations

As a key limitation of this study, the absence of a control
group must be mentioned. The questionnaires were voluntary
and based on self-reporting. Therefore, they may suffer from
certain biases, such as selective recall due to impaired memory
recall and social desirability. Also, the recruited sample of
professional athletes in Switzerland may not be representative
due to selection bias. Consequently, external validity could be
impaired. Furthermore, the differences between the gamer types
must be interpreted with caution due to small sample sizes,
especially in the group of “frequent gamers.” Another bias, that
should not be neglected, is the constellation of the “gamers,”
consisting primarily of male team-athletes. Hence, any observed
tendency of the “gamers” could also originate from this factor.
Another note of caution, when interpreting the results, is the
fact, that stepwise regression can throw out unstable results.
Finally, it has to be kept in mind that athletes’ careers tend to
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start at an early age and often last less than two decades. In
our analysis we evaluated a sample of young and active elite
athletes. We cannot estimate the video gaming behavior after the
end of a sports career or after a major injury or illness. Also,
more qualitative, contextual information would be desirable,
e.g., motives and game types. Thus, further follow-up data is
needed to evaluate the stability of our results with respect to the
psychological symptoms.

4.3. Perspective

Our findings suggest that playing video games may have
a positive functional role for active elite athletes. Especially in
the context of the COVID-19 pandemig, it appears to help with
an effective adaptation to the current circumstances. Pété et al.
(2022) evaluated different coping profiles in different athletes
during the COVID-19 pandemic in France, pointing out the
importance of finding mechanisms to cope with the impact of
pandemic on the mental health of elite athletes on a long-term
basis. In this regard, video games could open up many helpful
possibilities for sports clubs and athletes in terms of athletic
training and social interaction. Since neurobiological studies
have proven that some types of video games are beneficial to
neuroplasticity (e.g., strategy, 3D adventure, puzzles), athletes
could also continue training their fine motor skills and reaction
time in order to maintain at least some of their athletic
requirements (Brilliant T et al., 2019). In respect to further
research and transfer of our data, prospective studies with
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unexpected and sudden events, that are defined by less training,
less social interaction, change in social framework and the loss
of planned successes, could be promising in order to elaborate
video gaming as a coping mechanism. For example, injuries,
non-consideration, or end of career show these characteristics
for elite athletes.

Ultimately, video gaming may act as a stabilizing factor for
elite athletes in the context of the COVID-19 pandemic and
similar stressful situations.
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Purpose/significance: Studying the correlation between short video users’
personality traits and their sharing motivation can enrich the theoretical
research on social sharing motivation and provide a reference for short-video
content management and platform construction.

Methods/process: Based on uses and gratifications theory and personality
traits theory, a structural model affecting short-video users’ sharing
motivations was proposed. A total of 579 valid questionnaires were collected
from a social network, and the proposed hypotheses were tested using SPSS
and Amos software.

Results/conclusion: The results show that the personality traits of short-video
users affect their sharing motivation and that their specific sharing motivation
also differ due to their personality traits. At the same time, the research
results also confirm the Matthew effect of "the rich getting richer” and the
social compensation effect of “the poor getting richer” in the context of social
platforms that host short videos.

KEYWORDS

short video, social sharing, motivation, personality traits, uses and gratifications
theory

Introduction

Given universal access to the internet and the wide popularity of smart terminals,
various social applications have become important channels for people to meet their needs
for information, entertainment and interpersonal communication. There are more than 3.8
billion social media users worldwide (Gupta et al., 2021). Many daily activities, such as
sharing, communicating, commenting, liking, etc., take place on social media. According
to relevant research, on average, users spend 2.4h a day on social media (Shen et al., 2020).
The 47th China Statistical Report on the Internet Development (CNNIC, 2021) shows that
China’s internet penetration rate reached 70.4% in 2020 and that the number of internet
users in the country reached 989 million; within this group, the number of short-video
users was 873 million, accounting for 88.3% of all internet users. While short video use is
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increasing rapidly in China, short-video application platforms
represented by Kuaishou and TikTok are also expanding rapidly
in overseas markets, with global downloads of TikTok reaching
626 million in the first half of 2020, making it the most
downloaded application in the world. The overseas version of
Kuaishou launched during the same period performed
outstandingly in Brazilian, South Korean, Russian and Southeast
Asian markets, reaching an average of 481 million active users per
month in 2020, a number that increased to 519.8 million in the
first quarter of 2021; the app also experienced significant growth
in the viscosity of active users.

Social sharing can direct large volumes of traffic to content
providers and social media, which is key to determining the
success or failure of social media. The question of how to motivate
users to participate in content sharing and thus enhance the value
of content providers and social media alike has become a hot topic
in both industry and academia (Barbera et al., 2009). The current
research focuses on user profiles to investigate ways of improving
the recommendation accuracy of content products and thus
enhancing user viscosity (Li et al, 2006). The process of
constructing user profiles is essentially based on the collection and
analysis of user data to develop a labelling system that can describe
user characteristics and accurately model user needs (Teixeira
etal,, 2015). Personality is a stable and habitual way of thinking
and style of behaviour that conveys an overall picture of the
individual’s unique psychological characteristics; motivation, on
the other hand, is the driving factor that inspires users to engage
in specific behaviours. These two factors constitute the basis and
foundation for constructing user profiles. However, to date, few
studies have investigated the correlation between users’ personality
traits and sharing motivations, and the intrinsic motivational
factors that drive users’ participation in sharing require further
exploration (Barrick, 2005). The study of short-video users’
sharing motivations can enrich the theoretical research concerning
motivations for social sharing behaviour motivation and thus
serve as a reference for short-video content management and
platform construction.

Literature review
User personality traits in social networks

Personality is the dynamic organization of ones internal
psychophysical system that is reflected in one’s thoughts and
behaviours and determines one’s unique behaviours and thoughts
in response to the environment. Traits are neuropsychological
structures that enable many stimuli to be equally effective in
triggering certain behaviours and can create and guide a variety
of behavioural expressions that are functionally equivalent and
consistent. G.W. Allport, the founder of the trait theory of
personality in modern psychology, claimed that personality is
composed of various traits, that traits can be treated as persistent
(exhibiting temporal continuity) and stable (exhibiting situational
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consistency) patterns of behaviour and that experiments can
produce an understanding of individual personality traits and
allow us to predict individual behavioural responses (Allport,
1943). Based on Allport’s research, R.B. Cattell introduced factor
analysis into personality research, extracted 16 root traits from
human behaviour, and developed the “16 personality factors test”
method (Cattell, 1948). Since that time, as research has progressed,
scholars have found that the five-factor model, including
extroversion, conscientiousness, neuroticism, openness, and
agreeableness, is widely representative and has been extensively
validated across cultures (Mccrae and Costa, 1997) and times
(Hampson and Goldberg, 2006).

Early research on the five-factor model and user behaviour
focused only on a limited number of aspects, such as personality
and interpersonal relationships, personality and purchase
propensity, and personality and career choice, with extraversion
and conscientiousness being the most frequently studied
personality traits (Forret and Dougherty, 2001; Robles-Granda
et al, 2020). Due to the development of online technologies,
especially the emergence of social networks, interpersonal
communication has changed. Compared to offline modes of face-
to-face communication, online interactions lead to a wider range
of interpersonal connections that are not limited to maintaining
one’s original social relationships (Ellison et al., 2007). In addition,
without the constraints of face-to-face conversations, users who
engage in online interactions are better able to talk about or
disclose deeply personal issues; therefore, online interactions
generate more self-expression and self-presentation (Lee et al.,
2014). According to Amichai-Hamburger, personality traits are a
major factor influencing how people behave online, and without
understanding the personalities of online users, it is impossible to
understand how the internet operates in depth (Amichai-
Hamburger and Vinitzky, 2010). The link between personality
traits and the extent of internet use has since been demonstrated
by many psychological experiments. For example, the study by
Correa et al. showed that extraversion and openness to experience
were positively associated with the frequency of social media use,
whereas emotional stability was negatively associated with the
frequency of social media use (Correa et al, 2010). Liu and
Campbell (2017) found that highly conscientious users maintain
strict control over their online behaviours and present themselves
with caution. It was found that the personality trait that has the
greatest effect on online information-seeking strategies is
conscientiousness. Agreeableness and neuroticism are related to
several dimensions of social media-specific beliefs (Uslu and
Durak, 2022). In addition, users” preferences for specific features
of social networks vary with their personality traits. Openness to
experience is the personality factor that is most likely to
be associated with trying new modes of communication and
seeking novel experiences (Butt and Phillips, 2008). Users with
extroversion and openness to experience participate in
significantly more groups on social networks and use social
features more frequently than introverted users (Ross et al., 2009).
Similarly, users with high levels of neuroticism use the message
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board function of social networks more often, whereas those who
are low in neuroticism prefer to upload photos; this difference can
be attributed to the fact that people with neuroticism-related traits
are better at controlling textual content than visual content (Kuss
and Griffiths, 2011). There are some studies on personality traits
and inappropriate use of social media. It was demonstrated that
agreeableness, openness to experience and conscientiousness are
negatively related to Facebook addiction, while loneliness,
narcissism, impulsivity and shyness are significantly correlated
with Facebook addiction (Rajesh and Rangaiah, 2022).

Some studies have focused on how the interaction of
personality traits and social media affects certain aspects of life
and society. The analysis of nationally representative survey data
from the United States indicated that the interaction effects of
social media use and the Big Five personality traits determined the
formation of attitudes towards political compromise (Choi and
Shin, 2017). Astleitner pointed out that personality traits and
social media experiences are linked to mental health in a variety
of ways (Astleitner et al., 2022).

User sharing motivation in social
networks

Motivation is the psychological tendency or internal drive that
inspires and sustains an organism’s action and leads it towards a
certain goal (Kleinginna and Kleinginna, 1981; Schunk, 1990).
Modern motivation theory suggests that complete motivation
should
inducements, and self-regulation (Osterloh and Frey, 2000). Social

include three aspects: intrinsic needs, external
influence theory suggests that online users’ sharing behaviours are
influenced by external factors; specifically, factors such as group
norms and social identity affect individuals’ social perceptions,
social attitudes and social behaviours. Social exchange theory
suggests that users participate in sharing to obtain certain benefits,
including both tangible rewards and intangible gains such as a
sense of accomplishment or spiritual rewards (Cropanzano and
Mitchell, 2005). From the perspective of users’ utility increment
brought by the increase of network product users, the network
externality theory discusses the positive impact of product user
scale on the adoption intention or behavior of social networks
(Gao and Bai, 2014). Uses and gratifications (U&G) theory adopts
a psychological perspective to study media audiences and argues
that audiences’ media choices depend on the level of satisfaction
that they can derive from media use (Katz et al, 1973). In
particular, when audiences are faced with more media choices, the
satisfaction of their social or psychological needs is key to using
those media. The key point that distinguishes U&G theory from
traditional theory is that the former shifts from the traditional
study of media effects, which focuses on “what the media does to
people,” to an analysis of media audiences that asks “what people
do to the media”

Early studies of media use motivation viewed users as
recipients rather than creators of media content; thus, studies of
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user motivations focused on need satisfaction in terms of
entertainment, time-wasting, information acquisition, emotional
expression or emotional release, and interpersonal dialog
(Ruggiero, 2000). Social media provides a broad platform for users
to create more original content, and the process of media selection
is driven by a strong need for personalization. Interaction and
sharing have become the main functions of social media, and
users abilities to obtain wider social recognition or external
connections via interaction and sharing has become the main
motivation for internet use (Park et al., 2009; Hofmann and
Nadkarni, 2012). Motivations for internet use can be classified
into internal and external motivations, in which context internal
motivations involve the pleasure and internal satisfaction that
users can enjoy due to sharing or delivering content, while
external motivations involve the personal image enhancement and
positive social impact that users can have when they share or
deliver content. Falgoust categorized six sharing motivations on
TikTok consistent with U&G theory analysis: entertainment,
convenience and utility for widespread communication, increasing
social interaction, finding social support, seeking and sharing
information, and escaping from everyday life (Falgoust et al.,
2022). Some scholars have also introduced motivational
predictors, such as sex, belongingness, self-presentation, and
personality traits, to U&G theory studies. For example, Hofmann
and Nadkarni argued that satisfying the need for belongingness
and self-presentation are motivations for the continued use of
social network (Hofmann and Nadkarni, 2012) and that the
influence of personality traits on sharing motivation is mostly
focused on three dimensions: extraversion, conscientiousness and
neuroticism (Btachnio et al., 2013).

Some researchers have discussed the motivation of
information-sharing activities in social media by classifying
information into various types: personal, sensational, political,
casual, and experience. Finally, they conclude that users
motivations in sharing information tend to be consistent for each
type of information, that is, to share the impression of social
media users on a matter (Ghaisani et al., 2017). Some studies focus
on sharing motivation in specific scenarios. Zhang proposes four
important tourist photosharing motivations (enjoyment, altruism,
self-expression, and social relationship) based on the two
dimensions of extrinsic-intrinsic and self-centred-community-
related motivation (Zhang et al., 2022). Interestingly, another
study showed that recognition and status-seeking were more
important motivations for sharing travel photos for Chinese
tourists than for Western users (Li, 2020). Moreover, perceived
enjoyment is the most important motivation for travel experience
sharing, and security and privacy reasons are the biggest inhibitors
of sharing information (Oliveira et al, 2020). Among the
motivations for information sharing in the advertising business,
in addition to the motivations of pleasure, altruism and social
interaction, the research also analyses the specific motivations for
such situations, such as liking/helping the brand (Lee et al., 2019),
self-brand identity (Anggraeni and Diandra, 2017), and brand
engagement (Ilich and Hardey, 2018).
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Relationship between users’ personality
traits and sharing motivation for short
videos

Short videos have received increasing attention from users
and researchers due to their short durations and the large amounts
of information they convey, which fully match users” fragmented
consumption habits. Most studies have focused on analyzing
social network users’ adoption behaviors and continued usage
intentions in terms of two aspects: intrinsic factors and external
environmental factors. However, few studies have focused on the
motivations underlying users’ sharing on social media. This study
takes short-video users as its research object, integrates U&G
theory and personality trait theory, and proposes a structural
model of short-video users’ sharing motivations, intending to
highlight the intrinsic connection between personality traits and
short-video users’ sharing motivations and explore a clearer and
more comprehensive causal chain leading from personality to
behavior research. The study also intends to explore the causal
relationship between users’ personality traits and sharing
motivations for short videos. This study is conducted to address
the following three research questions. (1) How can the typical
personality traits of short-video users be measured? (2) What are
the social sharing motivations of short-video users? (3) What
influence do the personality traits of short-video users have on
their sharing motivations?

To answer the first question, in terms of personality trait
selection, this study explores the associations among the three
personality traits of conscientiousness, extraversion and
neuroticism, which exhibit significant differentiation concerning
users’ motivations to share. Social media users’ motivations to use
is not a single variable, and users’ engagement in sharing
behaviours is reflected not only in the varying degrees of
engagement motivation among individuals but also in their types
of motivation for engagement. Some users are influenced in their
sharing decisions by intrinsic motivations such as their interests,
curiosity, and values, while others are influenced by their external
environments or groups. To address the second question, studies
have shown that first, the pleasure and satisfaction derived from
contributing knowledge to help others can be a form of intrinsic
motivation and that reciprocity can lead to intangible rewards
(e.g., online reputation or influence), which can further motivate
users to participate in information sharing (Wei, 2009); second,
releasing emotions, clarifying positions or opinions, correcting
self-judgements, and gaining social recognition are the main
motivations for users to participate in such groups (Berger and
Buechel, 2012); third, active social engagement enhances the user’s
recognition in the group, which in turn enhances their online
presence (Blachnio et al., 2013); and fourth, research based on
uses and satisfaction theory suggests that media, especially social
media, is used to pass the time rather than to satisfy a specific need
(Ruggiero, 2000). Both content generators and social media
cultivate the usage habits of users via content creation and the
development of an online ecology to produce a stable user base.
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Based on the comprehensive consideration of existing research
results and the characteristics exhibited by users’ sharing
behaviours, this study summarizes short-video users’ sharing
motives in terms of four aspects: image management, altruism,
emotional expression and pastime and conformity. Concerning
the third issue, this study conducts hypothesis testing as follows.
Among the Big Five personality traits, conscientiousness is
used to describe a personality’s degree of control, self-management
and effort in task performance, such as in terms of a sense of
mission or the responsibility to accomplish certain tasks and goals.
Responsible people control their impulses, are organized, self-
disciplined, cautious, diligent, and planning-focused, and make
great efforts to achieve their goals (Ashton and Lee, 2001), while
people who lack responsibility tend to act on impulse, procrastinate
and be unorganized. It has been shown that people who are not
responsible use social networks more frequently and are more
likely to become addicted to them (Ross et al., 2009); in contrast,
highly conscientious users have significantly more friends but
share less information online (Karl et al., 2010) because they may
perceive that the time they spend on social media distracts them
from pursuing their own goals and reduces their efforts to achieve
those goals. In addition, research has suggested that highly
conscientious users are less likely to exhibit emotional problems
associated with social media use (Glass et al., 2014). In summary,
the intensity of conscientiousness is inversely related to motivations
such as image management, altruism, emotional expression, and
pastime and conformity; i.e., the more responsible an individual is,
the weaker his or her motivation for short-video sharing. Therefore,
it is proposed that conscientiousness negatively affects users social
sharing motivations, as expressed in the following hypotheses:

Hl-a:

motivation for image management.

Conscientiousness negatively influences users'

H1-b: Conscientiousness negatively affects users' motivation
for altruism.

H1-c: Conscientiousness negatively affects users' motivation
for emotional expression.

influences users'

H1-d: Conscientiousness negatively

motivation for pastime and conformity.

Among the Big Five personality traits, extroversion represents
the degree to which a person is social and outgoing. Extroverts
tend to approach people and things energetically, enjoy contact
with people, are friendly, talkative, confident, and energetic, seek
social interaction, and enable those with whom they interact to
feel positive emotions (Amichai-Hamburger et al., 2002); they also
stimulate and direct interactive activities among members of the
group (Lemoine et al., 2016). Introverts may be described as
withdrawn and inactive, and they express fewer positive emotions.
Two contrasting perspectives on the relationship between high
and low scores on extroverted personality traits and social media
use have emerged. On the one hand, some research has suggested
that extroverts are expected to spend more time on social media
because it creates a platform on which they can interact with their
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friends (Barbera et al., 2009). On the other hand, introverts may
prefer to use social media to communicate, which can compensate
for their lack of offline interpersonal skills (Muscanell and
Guadagno, 2012) In addition, research has also shown that
extroverts are more likely to join online groups and have a higher
number of friends on the internet than introverts (Nicole and
Winter, 2008). Therefore, it is proposed that extroversion as a
personality trait positively influences-users’ motivation to share
socially, as hypothesized below:

H2-a: Extroversion positively influences users' motivations for
image management.

H2-b: Extroversion positively influences users' motivations
for altruism.

H2-c: Extroversion positively influences users' motivations for
emotional expression.

H2-d: Extroversion positively influences users' motivations for

pastime and conformity.

Neuroticism is the antonym of emotional stability. Individuals
with high levels of neuroticism are emotionally unstable and
encounter difficulty coping with stress. They often feel anxious,
angry and sad and prefer to be alone in real life rather than to
interact with other people (John et al., 2008). It has been reported
that users with neurotic traits generally use message board features
that allow them to receive and post comments, while users with
low neuroticism prefer to upload photos (Ross et al., 2009). This
difference can be attributed to the fact that people with
neuroticism-related traits are better at controlling textual content
than visual content. Individuals with neuroticism-related traits
present as anxious and sensitive and are less likely to display their
original message in a virtual environment. However, other studies
have obtained opposite findings, indicating that people who score
high on neuroticism are more likely to post photos to their home
pages (Amichai-Hamburger and Vinitzky, 2010). In addition,
some studies have suggested that people who score high on
neuroticism may be more inclined to spend time on social
networks because using the internet allows them to avoid the
discomfort of face-to-face communication, and they try to look as
attractive as possible and may therefore spend longer thinking
about what to say or how to disguise themselves (Ryan and Xenos,
2011; Muscanell and Guadagno, 2012). Overall, the findings
concerning neuroticism suggest that people who score high on
this trait tend to reveal information because they seek confidence
online, while those who score low are emotionally stable and tend
to express their thoughts by sharing information. In summary, the
following hypotheses are proposed:

H3-a: Neuroticism positively influences users’ motivation for
image management.

H3-b: Neuroticism positively influences users’ motivation
for altruism.

H3-c: Neuroticism positively influences users’ motivation for

emotional expression.
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H3-d: Neuroticism positively influences users’ motivation for
pastime and conformity.

After analysis and verification of the above hypotheses, we can
further explore the Matthew effect and the social compensation
effect in the context of social platforms that host short videos. The
Matthew effect was originally used to explain a social
phenomenon: “For to him who has shall be given and he shall
have abundance; but from him who does not have, even that
which he has shall be taken away” (Tang et al., 2000, p. 687). The
term was later borrowed by economists to reflect the inequality of
income distribution in winner-takes-all economics. The Matthew
effect can powerfully explain and demonstrate many phenomena
in the medical, economic and social fields (Ferndndez-Villaverde
et al.,, 2021; Peters and Roose, 2022; Zhou et al., 2022). The
compensation effect is an economic concept that holds that money
needs to be compensated to maintain the original utility after the
price increases. Gradually, the compensation effect has been
applied to various fields of sociology. The social compensation
effect is the mechanism by which the subject of an unbalanced
allocation of interests can receive compensation in the face of
social unfairness. In general, the Matthew effect increases
inequality, while the social compensation effect reduces inequality.

Materials and methods
Measure

In this paper, an online questionnaire is used to investigate
user personality traits and motivation for sharing short videos.
The measure ask participants to imagine the short video they
recently see online, rather than requiring them to watch a specific
short video live. To ensure the quality of the questionnaire, this
paper draws on the research of Karim et al. (2009) and Kim and
Chung (2014) to select three typical personality traits, i.e.,
extroversion, conscientiousness and neuroticism (see Table 1),
which are scored on a five-point Likert scale that includes five
options for each variable ranging from “strongly disagree” to
“strongly agree” To investigate sharing motivation, an 18-question
measure of the sharing motivation of short-video users was
developed by reference to four aspects: image management,
altruism, emotional expression and pastime and conformity (see
Table 2); this measure also uses a five-point Likert scale and
references the studies conducted by Syn and Oh (2015), Zhang
etal. (2017) and Moghavvemi et al. (2018).

Procedure and participants

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study. There were not
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TABLE 1 User personality traits scale.

10.3389/fpsyg.2022.1046735

Variable Number Measurement issues Source (of information etc.)
Extroversion EX1 I think I can liven up the environment I'min. Karim et al. (2009)
EX2 I feel relaxed when socializing with others
EX3 I talk to people all the time.
EX4 I do not mind being the centre of attention.
Conscientious-ness CO1 T usually do things with thorough preparation. Karim et al. (2009)
CO2 T'm very detail-oriented.
Co3 Ilike to make plans.
Neuroticism NE 1 T always worry too much. Kim and Chung (2014)
NE2 1 get angry easily.
NE 3 I'm often emotionally unstable.
NE 4 I get depressed easily.

TABLE 2 User motivation to share measurement scale.

Variable Number Measurement issues Source (of
information etc.)
Image management XX1 Sharing that video will help me shape the image I want to build on social media. Syn and Oh (2015)
XX2 Sharing that video will allow others to get to know me better.
XX3 Sharing that video will help me show my personality.
XX4 I want to get recognition and positive comments from others by sharing that video.
XX5 I want to increase my reach by sharing that video.
XX6 I want to strengthen my connections with others by sharing that video.
XX7 I want to share that video to strengthen connections with like-minded people with similar interests.
Altruism LT1 I thought it might be useful to others to share the video. Zhang et al. (2017),
LT2 I thought the video was interesting/useful, so I shared it with my circle. (Moghavvemi et al., 2018)
LT3 I take the initiative to share interesting/useful short videos in the hope that others will share
interesting/useful short videos with me in the future.
Emotional expression QG1 I wanted to confirm my judgement by sharing that video. Syn and Oh (2015)
QG2 I would like to express my attitudes and opinions by sharing that video.
QG3 I want to influence the attitudes and opinions of others by sharing that video.
QG4 I would like to gain social support by sharing that video.
Pastime and conformity  XQl That video is shared for fun and entertainment and to pass the time. Syn and Oh (2015)
XQ2 Sharing videos is a habit of mine.
XQ3 I shared the video because it is popular to share videos in my social circle.
XQ4 I shared the video to receive certain rewards (such as special offers, etc.).

specific invitations to the research included and any inclusion
criteria. The research targeted people who use smartphones and
like to access information on social platforms.

The questionnaires were distributed online via Wechat
between March 1, 2021, and March 31, 2021; a total of 602
questionnaires were returned. The list deletion method was
adopted to account for missing items, i.e., if one or more items
were missing from each record of the questionnaire, the record
was considered invalid and marked for deletion. A total of 579
valid questionnaires were obtained in this survey. The sample
statistics are shown in Table 3. Among the participants, 281 were
male, accounting for 48.53% of the total, while 298 were female,
accounting for 51.47% of the total. The number of the respondents
surveyed was equal across both genders. The study included 165
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respondents aged 19 or below, accounting for 28.5% of the total;
317 respondents aged between 20 and 29, accounting for 54.75%
of the total; 25 respondents aged between 30 and 39, accounting
for 4.32% of the total; 43 respondents aged between 40 and 49,
accounting for 7.43% of the total; and 29 respondents aged 50 or
older, accounting for 5.01% of the total.

Structural equation model, a statistical method of analyzing
the relationship between variables based on the covariance matrix
of variables, was used as the analytical method in this research.
Structural equation model has the advantages of processing
multiple dependent variables at the same time, allowing
independent variables and dependent variables to contain
measurement errors, estimating factor structure and factor
relationship at the same time, allowing greater elasticity of the
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TABLE 3 Descriptive statistics and correlations.

10.3389/fpsyg.2022.1046735

Variables Mean SD 1 2 3 4 5 6 7 8 9 10
1. Age 25.56 10.36629

2. Sex 1.51 0.5 0.090*

3. Degree of Education 2.98 0.355 —0.011  —0.101*

4. Participation Frequency 2.52 0.958 0.084* 0.047 0.024

5. Conscientiousness 3.77 0.89627  0.167%* —0.074  0.124%* 0.021

6. Extroversion 3.43 0.93442 0.027 —0.175%*%  0.135%* 0.066 0.730%*

7. Neuroticism 2.44 0.99615 —0.073 —0.064 0.017 —0.028 0.011 0.102%*

8. Image Management 2.82 1.06313 0.042 —0.147%%* 0.014 0.164%* 0.3527%* 0.438%* 0.252%*

9. Altruism 3.28 0.99608  0.120%*  —0.089* 0.093% 0.192%*%  0.410%*  0.451%*  0.195%*  0.727%*

10. Emotional Expression 2.83 1.07078 0.063 —0.182%%* 0.019 0.148**  0.335%*  0.419%*  0.289%*  0.790%** 0.718%*

11. Pastime and conformity 2.62 1.04415 —0.107#*% —0.235%*  0.123%** 0.156%%* 0.251%%  0.439%%  0.367**  0.703%*  0.567** 0.760%*

*At 0.05 level (two-tailed), the correlations are significant. **At 0.01 level (two-tailed), the correlations are significant.

measurement model, and estimating the fit degree of the whole
model. Therefore, structural equation models are often used in
confirmatory factor analysis, higher-order factor analysis, path
and causality analysis, multi-period design, uniform model and
multi-group comparison, etc. (Cheung, 2015; Al-Rahmi et al.,
2022). In this study, the load factors were weighted to obtain the
independent variables (personality traits), and through factor
analysis and path analysis, the direct effect, indirect effect and total
effect of the independent variables on the dependent variables
(social sharing motivation) were obtained.

Results

Table 3 reports the means, standard deviations, and
correlations of the variables. Prior to testing our hypotheses,
we first conducted a reliability analysis and validity analysis. The
results showed an appropriate fitness between the model and data.

To analyse the reliability of the sample used in this survey, the
valid data collected were tested to ascertain their reliability and
validity. In this paper, reliability tests were first conducted using
Cronbach’s a coeflicient and composite reliability (CR). The test
results showed that the Cronbach’s a coefficient and CR values of
all variables were higher than 0.7 (as shown in Table 4), indicating
that the measurement model exhibited a high degree of internal
consistency and reliability. The validity tests were conducted
mainly using convergent validity and discriminant validity.
Convergent validity indicates whether the measurement terms of
a variable are highly correlated with each other, and the main
measures are factor loadings and average variance extracted
(AVE). The test results show that all factor loadings were greater
than the critical value of 0.7, and that the AVE values of all
variables were greater than 0.5, thus indicating that the
measurement model aggregated well. Discriminant validity
indicates whether the correlation between the measurement terms
of variables is as small as possible, which can be tested by reference
to the relationship between the square root of the AVE value of
each variable and the magnitude of the correlation coeflicients
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among the variables. The test results showed that the square root
of the AVE value for each variable was greater than the correlation
coeflicient between that variable and the other variables, thus
indicating that the measurement model exhibited good
discriminant validity.

According to Tables 5, 6, the KMO value is greater than 0.7,
so the data are valid. The KMO test is used to check the
correlation and partial correlation between variables, and its
value ranges from 0 to 1. The closer the KMO statistic is to 1, the
stronger the correlation between variables, the weaker the partial
correlation, and the better the effect of factor analysis. In the
actual analysis, when the KMO statistic is above 0.7, the effect is
better. When the KMO statistic is below 0.5, it is not suitable to
apply the factor analysis method. It is necessary to redesign the
variable structure or adopt other statistical analysis methods. The
commonality value of all research items is greater than 0.4, so
there is no need to eliminate information, and all information can
be effectively extracted. Commonality represents the amount of
information that can be extracted from a certain item. The higher
the commonality value is, the higher the index that can
be explained by the principal components, and the more
information that can be extracted. Generally, 0.4 is taken as
the standard.

In this paper, the research models were tested using SPSS 23.0
and AMOS 23.0 software, and the results are shown in Table 7. All
the model fit indicators were better than the recommended values,
indicating a good fit. SPSS is the first statistical software in the
world to adopt a graphical menu-driven interface. Its most
prominent feature is that the operation interface is very friendly
and the output results are beautiful. It displays almost all functions
in a unified and standardized interface. It uses Windows to display
various functions of data management and analysis methods, and
dialog boxes to display various functional options.

Image management motivation is users’ desire to shape a
rationalized self-image through short-video sharing to gain a
sense of self-satisfaction and social identity. The specific
characteristics of the online environment provide the possibility
for individuals to escape from the shackles of their real identities
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TABLE 4 Reliability analysis indicators and results.

10.3389/fpsyg.2022.1046735

Variable Measurement item Standart.i factor Cronbach’s o AVE value CR value
loadings

Extraversion EX1 0.801 0.893 0.686 0.897
EX2 0.888
EX3 0.914
EX4 0.728

Conscientiousness CO1 0.798 0.894 0.740 0.895
CO2 0.903
CO3 0.879

Neuroticism NE 1 0.741 0.883 0.656 0.884
NE 2 0.77
NE 3 0.856
NE 4 0.87

Image Management XX1 0.894 0.952 0.743 0.953
XX2 0.916
XX3 0.929
XX4 0.902
XX5 0.796
XX6 0.795
XX7 0.784

Altruism LT1 0.794 0.839 0.642 0.842
LT2 0.739
LT3 0.858

Emotional Expression QG1 0.911 0.932 0.774 0.932
QG2 0.873
QG3 0.894
QG4 0.843

Pastime and Conformity XQ1 0.675 0.891 0.686 0.896
XQ2 0.91
XQ3 0.916
XQ4 0.78

and material conditions, and internet users tend to conceal Discussion

unfavourable information and convey an image that is favourable
to themselves. Simultaneously, although social media provides a
channel for sharers to experience emotional catharsis, users can
confide with other users via the network and thus obtain
comfort and seek social support. According to Table 8,
conscientiousness is not significantly correlated with users’
image management motivations or emotion expression
motivations, but it is positively correlated with altruism
motivations; therefore, Hypotheses H1-a, H1-b, and H1-c are
rejected. This research on the effects of extroversion on social
sharing motivation showed that extroversion as a personality
trait has significant positive effects on image management,
altruism, emotional expression, and pastime and conformity,
especially with respect to the latter motivation. Hypotheses
H2-a, H2-b, H2-c and H2-d are confirmed. Highly neurotic
individuals tend to be highly motivated by image management,
altruism, emotional expression, and pastime and conformity;
accordingly, Hypotheses H3-a, H3-b, H3-c, and H3-d
are confirmed.
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Theoretical implications

From the study, we concluded that individuals who exhibit
high levels of conscientiousness are organized, disciplined, and
responsible, and this personality trait reduces the likelihood of
posting problematic content and the need to engage in online
catharsis or emotional expression. In addition, conscientiousness
is negatively related to users’ pastimes and conformity motivations,
thus suggesting that highly conscientious individuals are able to
effectively control their needs in virtual environments, especially
by avoiding information-sharing behaviours that are aimed at
killing time and following new trends. These findings are
consistent with those reported by Lee et al. (2014).

The research proves that extroverted users are more likely to
approach others and to participate by sharing more content when
using short-video platforms; they also tend to use the internet to
enhance their social skills while engaging in many offline social
relationships. For extroverted users, online information sharing
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TABLE 5 Validity analysis indicators and results of personality trait scale.

10.3389/fpsyg.2022.1046735

Standard factor loadings

Variable Measurement Subject Commonality
item 1 2 3

Conscientiousness  CO1 - —0.006 0.236 0.862 0.799
CO2 - 0.013 0.376 0.833 0.836
CO3 - —0.032 0.382 0.822 0.822

Extraversion EX1 - 0.04 0.612 0.576 0.709
EX2 - —0.005 0.82 0.395 0.829
EX3 - 0.036 0.834 0.396 0.853
EX4 - 0.117 0.823 0.222 0.74

Neuroticism NE1 - 0.814 0.219 —-0.014 0.711
NE2 - 0.844 0.031 —0.065 0.718
NE3 - 0.886 —0.026 0.051 0.789
NE4 - 0.894 —0.047 0.03 0.802

- - Characteristic root value (before rotation) 4.855 2.962 0.79 -

- - Variance explanation rate % (before rotation) 44.139% 26.923% 7.183% -

- - Cumulative variance explanation rate % (before rotation) 44.139% 71.062% 78.244%

- - Characteristic root value (after rotation) 2.977 2.815 2.814

- - Variance explanation rate % (after rotation) 27.068% 25.591% 25.585%

- - Cumulative variance explanation rate % (after rotation) 27.068% 52.659% 78.244%

- - KMO value 0.878

- - Bartlett’s test 4381.737

- - df 55 -

- - p Value 0 -

not only expands offline social contact but also provides a broader
means of offline social contact. Since extroverts are social,
outgoing, talkative and energetic, they tend to seek more social
interaction both online and offline. This mode of social contact
facilitated by online and offline interaction provides evidence for
the Matthew effect of “the rich get richer” This conclusion is in
line with the findings of Ross et al. (2009) and Zywica and
Danowski (2008). In addition, we found that users with high
extroversion exhibit altruistic motivation and that users with
altruistic perceptions tend to participate in social sharing in a
spirit of reciprocity and altruism and freely make sacrifices of their
personal time and energy to contribute their knowledge to help
others solve problems. There is a significant correlation between
extroversion and altruism, a finding that has not been reported by
extant studies on the correlations of social sharing motivations.
In addition, our study suggests that users with high levels of
neuroticism have a stronger need to engage in video sharing and
prefer to express themselves via online platforms; this behaviour
is the opposite of the anxious, repressed, and sensitive behaviours
that they present offline, where they do not actively engage with
others. Virtual interactions tend to compensate for the
psychological distress experienced by individuals with high levels
of neuroticism in the context of social exposure, so individuals
with high levels of neuroticism tend to express themselves on the
internet, attract the attention of others, communicate online
through comments and achieve emotional connection, which can
compensate for their deficiencies concerning real social
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interactions. This finding further confirms the social compensation
effect of “the poor getting richer” in the context of the internet and
is consistent with the findings of Mehdizadeh (2010) and Ross
et al. (2009). Additionally, individuals with high levels of
neuroticism have strong motivations for image management,
altruism, emotional expression, and pastime and conformity, thus
suggesting that such users have a strong need to belong and a
desire to gain social acceptance.

Practical implications

Our study provides valuable practical implications for users,
short-video content providers, and short-video media. Regarding
users, once information has been shared with others on short-
video media, it is almost impossible for users to fully control the
flow of information. Therefore, the privacy risks associated with the
use of short-video media should be constantly communicated to
users, especially those who prefer to share short videos. In addition,
due to the uniqueness of the big data era, users should consciously
think outside the box to avoid being trapped in an “information-
isolated island” when sharing and receiving information.

Short video content providers can design and package video
content for various sharing motivations and psychological needs
of users to stimulate their sharing behaviours. For example, for
users’ image management motivations, they can try to “tag” the
content so that users can attribute the tagging information
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TABLE 6 Validity analysis indicators and results of sharing motivation scale.

10.3389/fpsyg.2022.1046735

Standard factor loadings

Variable i\t’leti:lsurement Subject Commonality
1 2 3 4 5 6

Image XX1 - 0.794 0.258 0.154 0.298 0.205 0.025 0.853

Management ~ XX2 - 0.844 0.239 0.229 0.205 0.196 —0.044 0.903
XX3 - 0.829 0.261 0.231 0.242 0.172 0.002 0.897
XX4 - 0.784 0.213 0.265 0.251 0.159 0.173 0.848
XX5 - 0.616 0.337 0.117 0.282 0.223 0.402 0.798
XX6 - 0.583 0.29 0.39 0.179 0.137 0.438 0.819
XX7 - 0.521 0.188 0.533 0.245 0.246 0.27 0.784

Altruism LT1 - 0.462 0.098 0.572 0.307 0.139 0.326 0.769
LT2 - 0.141 0.139 0.859 0.171 0.127 0.009 0.823
LT3 - 0.278 0.231 0.656 0.169 0.452 0.093 0.803

Emotional QG1 - 0.411 0.299 0.284 0.645 0.299 0.058 0.849

Expression QG2 - 0.31 0.218 0.455 0.674 0.229 —0.022 0.858
QG3 - 0.321 0.391 0.216 0.688 0.264 0.135 0.864
QG4 - 0.325 0.391 0.193 0.657 0.2 0.235 0.822

Pastime and XQ1 - 0.12 0.776 0.414 0.148 —0.063 —0.023 0.815

Conformity XQ2 - 0.322 0.763 0.128 0.258 0.28 0.004 0.847
XQ3 - 0.384 0.716 0.133 0.219 0.333 0.089 0.845
XQ4 - 0.274 0.685 —0.003 0.355 0.173 0.283 0.780

- - Characteristic root value(before rotation) 13.689 1.376 1.242 0.769 0.626 0.538 -

- - Variance explanation rate % (before rotation)  62.221%  6.254%  5.646%  3.497% = 2.844% = 2.448% -

- - Cumulative variance explanation rate % 62.221%  68.475%  74.120% 77.618%  80.462%  82.909% -

(before rotation)

- - Characteristic root value (after rotation) 5.283 3.551 342 3.166 1.965 0.854 -

- - Variance Explanation rate % (after rotation) 24.013% 16.142% 15.547% 14.390%  8.933% 3.883% -

- - Cumulative variance Explanation rate % 24.013% 40.155%  55.702%  70.093%  79.026%  82.909% -

(After Rotation)

- - KMO value 0.963 -

- - Bartlett’s test 12964.045 -

- - df 231 -

- - p-value 0 -

TABLE 7 Model fit indices.

Fit index Recommendation value Actual value
x2 /df <3 2.748
AGFI >0.8 0.878
RMSEA <0.08 0.073
IFI >0.9 0.92

NNFI >0.9 0.908
CFI >0.9 0.92

x*/dfis the ratio of cardinal values to degrees of freedom, AGFI is the adjusted
goodness-of-fit index, RMSEA is the root mean square of the error of approximation,
IFI is the incremental fitness index, NNFI is the nonnormative fit index, and CFI is the
comparative fit index.

conveyed by the content to personal and group characteristics and
then show the information to the public through social sharing to
build a virtual image and seek social recognition; for users’
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altruism motivations, content providers can emphasize its
communication value in content design so that users with
altruistic motivations realize that the content is useful to others
and thus are stimulated to share.

Short video media should develop personalized functions
and services for users with different personality traits to meet
their motivation for sharing. For example, conscientious users
will focus on the authenticity and traceability of the shared
content when sharing short videos, so short-video media should
make an official judgement on the authenticity of the video
content and allow each video to be traced back to its source
through a link; users with the trait of extroversion will
participate in sharing more content when using short-video
platforms, so a short-video medium can allow them to embed
multiple types of expressions in the sharing process, such as
text, pictures, audio, etc., to effectively stimulate their interest
in sharing.
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TABLE 8 Test results.

10.3389/fpsyg.2022.1046735

X ) Y Nonstanda.rd S.E 7 » Mark.er
path coefficient coeflicient

Conscientiousness - Image management 0.106 0.103 1.026 0.305 0.077(ns)
Conscientiousness - Altruism 0.204 0.094 2.160 0.031 0.171%

Conscientiousness — Emotional expression 0.113 0.101 1.120 0.123 0.084(ns)
Conscientiousness - Pastime and conformity —0.180 0.075 —2.398 0.016 —0.180%*

Extroversion - Image management 0.473 0.094 5.014 0.000 0.379%%*
Extroversion - Altruism 0.392 0.086 4.534 0.000 0.3627%%%
Extroversion - Emotional expression 0.430 0.092 4.672 0.000 0.355%%%
Extroversion - Pastime and conformity 0.530 0.073 7.250 0.000 0.586%**
Neuroticism - Image management 0.276 0.051 5.429 0.000 0.221°%%%
Neuroticism - Altruism 0.212 0.046 4.580 0.000 0.196%*%
Neuroticism - Emotional expression 0.336 0.050 6.691 0.000 0.279%*%
Neuroticism - Pastime and conformity 0.288 0.039 7.312 0.000 0.319%%*

#p=0.05, *¥p=0.01, **p=0.001, ns indicates not significant.

Limitations and future directions

The current study has limitations in certain aspects, which will
inform and guide future research. First, the current study explored
the relationships between user personality traits (conscientiousness,
extraversion, and neuroticism) and short-video sharing motivations
(image management, altruism, emotional expression, and pastime
and conformity). The relationship between the Big Five personality
traits of openness and agreeableness and short-video sharing
motivation was not examined. Additionally, the current study did
not address other short-video sharing motivations, such as
information-seeking and convenience. Future research will examine
the intrinsic link between a wider variety of personality traits and a
more comprehensive range of sharing motivations.

Second, the group in this research was young. Nearly 80 % of
the people were under 30 years old, and these people may be more
inclined to interact and express themselves on short-video media.
In the future, a larger number of samples should be used to
provide full coverage of all age groups.

Third, because the participants were recruited from the
WeChat platform, the sample may also be biased towards those
who enjoy social interaction on the internet and sharing on short-
video media. Traditional offline recruitment methods could
be used in future research.

Fourth, because all of the participants were Chinese, there
may be significant differences when the study is applied to other
countries. In future studies, we will expand the scope of
participants to other countries in Asia and the globe.

Conclusion

Overall, our findings suggest that users personality traits
influence their motivations to share and that individuals’ motivations
to share short videos vary depending on their personality traits.
Highly responsible users tend to share short videos for altruistic
reasons rather than to fulfil their image management and emotional
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expression needs, and such users strictly manage their own online
time, which is negatively related to their pastime and conformity
motivations. In contrast, extraversion and neuroticism had a very
significant positive effect on image management, altruism, emotional
expression and pastime and conformity. This finding, which suggests
that personalities that feature extraversion and neuroticism can
be predictors of users’ sharing motivations, should therefore
be considered in the context of both short-video content creation
and short-video social platform construction with regard to factors
related to users’ intrinsic personality traits. In addition, our study
confirms not only the Matthew effect of “the rich getting richer” in
the context of short-video social media but also the social
compensation effect of “the poor getting richer;” which provides a
more adequate theoretical basis and additional empirical evidence
for future research on users’ sharing behaviours.
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Introduction: Although the majority of internet users enjoy the internet as a
recreational activity, some individuals report problematic internet use behaviors
causing negative psychosocial consequences. Therefore, it is important to have
precise and valid diagnostic criteria to ensure suitable treatment for those affected
and avoid over-pathologization.

Methods: The aim of the present study was to determine which of the nine DSM-5
criteria of internet gaming disorder (IGD) are crucial in distinguish pathological
from non-pathological internet use based on the questionnaire-based response
behavior of the participants by applying the Chi-squared automatic interaction
detection (CHAID) decision tree analysis. Under consideration of the nine DSM-5
criteria for IGD and according to the short-form scale to assess Internet Gaming
Disorder (IGDS-SF9) the DSM-5 criteria were formulated as questions and applied
to the broader concept of Internet Use Disorder (IUD). The nine questions were
answered on a 5-point Likert scale from “never” to “very often.” In accordance
with the IGDS-SF9 participants were assigned to IUD-5plus if at least 5 of the 9
criteria were answered with “very often.” The study was conducted in Germany
(N=37,008; mean age: 32years, SD=13.18, 73.8% male).

won

Results: Although “loss of control,” “continued overuse” and “mood regulation”
were the most endorsed criteria, the analysis indicated that the criterion
“jeopardizing” was found as the best predictor for IUD-5plus, followed by “loss
of interest” and “continued overuse.” Overall 64.9% of all participants who were
in the IUD-5plus, could been identified by the fulfilment of the three criteria
mentioned above.

Discussion: The results found support for adjustment of the DSM-5 criteria of
IGD in accordance to ICD-11. If the predictive power of the three criteria can
be replicated in future representative studies, such a decision tree can be used as
guidance for diagnostics to capture the particularly relevant criteria.

internet use disorder, diagnostic criteria, DSM-5, ICD-11, gaming disorder, internet
gaming disorder, CHAID, decision tree analysis
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1. Introduction

Although the majority of internet users enjoy the internet as a
recreational activity and use internet applications in a functional
manner, some individuals report uncontrolled and problematic
internet use behaviors that results in negative psychosocial
consequences (Rumpf et al., 2018; Brand, 2022). According to
epidemiological studies, an average of 7.02% of individuals worldwide
are affected by (unspecified) internet use disorders (IUD; Pan et al.,
2020) and 1.96-3.05% of adolescents by gaming disorder (GD; Stevens
et al, 2021), with increasing prevalence for younger age groups
(Rumpf et al., 2014; Pan et al., 2020).

Building on the large number of studies on GD, the American
Psychiatric Association included internet gaming disorder (IGD) as a
specific type of IUD in the research appendix of the fifth edition of the
Diagnostic and Statistical Manual for Mental Disorders (DSM-5;
American Psychatric Association, 2013). In 2018 GD has then been
included in the 2022 published International Statistical Classification
of Diseases and Related Health Problems (ICD-11) by the World
Health Organization within the category “disorders due to addictive
behaviors” (World Health Organization, 2022b).

In addition to IGD, there is growing evidence that other internet
activities such as excessive use of internet pornography, online
shopping or the use of social networking sites can lead to similar
addictive behavioral patterns and may be considered as “other specific
disorders due to addictive behavior” in the ICD-11 under the
condition that functional impairment is present (Brand et al., 2020,
2022). Therefore, IUD is used as an umbrella term for several subtypes
(Montag etal,, 2021). Furthermore Miiller and colleagues were able to
demonstrate in a clinical study, that no particular differences were
found for the applicability of IGD criteria to IUD (Miiller et al., 2019).
Based on this and following the approach of an epidemiological study
in Germany (Bischof et al., 2013), the DSM-5 criteria for IGD were
related to the broader concept of IUD in the present study.

According to the DSM-5, a diagnosis of IGD is given when five
(or more) of the following nine criteria are met: (1) preoccupation
with internet games, (2) withdrawal symptoms when internet gaming
is taken away, (3) tolerance - the need to spend increasing amounts of
time engaged in internet games, (4) loss of control - unsuccessful
attempts to control the participation in internet games, (5) loss of
interests in previous hobbies and entertainment as a result of, and with
the exception of, internet games, (6) continued overuse - excessive use
of internet games despite knowledge of psychosocial problems, (7)
deceived family members, therapists or others regarding the amount
of internet gaming, (8) mood regulation - use of internet games to
escape or relieve a negative mood (e.g., feelings of helplessness, guilt,
anxiety), (9) jeopardized or loss of a significant relationship, job or
educational or career opportunity because of participation in internet
games (American Psychatric Association, 2013; Petry et al., 2015). The
inclusion of IGD in the DSM-5 in 2013 provided standardized
diagnostic criteria for this relatively new disorder as a guidance for
research and practice. The validity of the specific criteria, however, is
still discussed controversially (Castro-Calvo et al., 2021).

A prevalence study conducted in Germany with adolescents
showed that “loss of interest” (called “give up other activities” in the
respective paper) and “tolerance” were the best predictors of IGD and
that “mood regulation” (called “escape adverse moods” in the respective
paper) and “preoccupation” were less likely to predict IGD (Rehbein
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et al, 2015). Results from a study of online gamers (average age
22years) in Hungary showed that “preoccupation” and “mood
regulation” (called “escape” in the respective paper) provided very little
information to the estimation of IGD severity (Kirdly et al., 2017).
These findings are in line with Besser et al. (2019), who identified that
the “mood regulation” criterion (called “escape from a negative mood”
in the respective paper) may be insufficient to distinguish between
problematic and non-problematic internet use. A survey of nearly
30,000 students in China indicated that “loss of interest” (called “give
up other activities” in the respective paper), “jeopardizing” (called
“negative consequences” in the respective paper) and “continued
overuse” (called “continue despite problems” in the respective paper)
best predict a diagnosis of IGD (Luo et al,, 2021).

Although the validity of specific DSM-5 criteria has been
demonstrated in studies across different cultures with divers findings,
there are only a few clinical studies, in which the IGD diagnostic
criteria have been investigated. In those few studies that applied the
criteria in a clinical setting satisfactory diagnostic validity of specific
DSM-5 criteria was shown, whereas the criteria “mood regulation”
(called “escape” in the respective paper) and “deception” had lower
diagnostic validity (diagnostic accuracy <80%; Ko et al., 2014; Miiller
etal, 2019). The DSM-5 diagnostic criteria of IGD are close to those
of disorders due to substance use (World Health Organization, 2022a),
which was criticized and there is a growing consensus that certain
criteria (e.g., tolerance, preoccupation) cannot be applied to such
behaviors and may lead to inappropriate diagnosis and over-
pathologization (Kass, 1980; Kardefelt-Winther, 2015; Starcevic, 2016;
Billieux et al., 2019).

In contrast to the DSM-5 criteria, GD is defined as behavioral
addiction in the ICD-11 and the criteria are defined by only three core
criteria: (1) impaired control over gaming behaviors, (2) increasing
priority of gaming to the extent that gaming takes precedence over
other life interests and daily activities, (3) continuation or escalation
of gaming despite the occurrence of negative consequences. In
addition, the gaming behavior must result in marked distress or
significant impairments in important areas of functioning to justify
the diagnosis of GD (World Health Organization, 2022b). Contrary to
the DSM-5 criteria, all of the above-mentioned ICD-11 criteria must
be present to diagnose a GD. Besides the required ICD-11 criteria to
diagnose GD, additional clinical features such as increase of duration
or frequency of gaming behavior, cravings to engage in gaming during
other activities and/or substantial disruptions in diet, sleep, exercise
and other health-related behaviors that result in negative physical and
mental health outcomes were listed in the ICD-11. These additional
clinical features outline further potential characteristics of this
disorder, but the features are not essential for the diagnosis of GD
(World Health Organization, 2022b).

In an initial study comparing the DSM-5 criteria and ICD-11
criteria among high-risk adolescents in Korea, 32.4% of participants
met the DSM-5 criteria, whereas only 6.4% of the same sample met
ICD-11 criteria (Jo et al., 2019). Although evidence for the ICD-11
criteria is currently lacking, these results already suggest that the strict
ICD-11 criteria of GD may prevent false positive diagnoses (Billicux
etal, 2017,2019; Jo et al., 2019). These results are consistent with an
international Delphi-study, in which an expert panel of scientific and/
or clinical experts in the field of GD concluded that “mood regulation”
(called “escapism/mood regulation” in the respective paper) and
“tolerance” as diagnostic criteria were incapable of distinguishing
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between problematic and non-problematic gaming (Castro-Calvo
et al., 2021). Based on the expert panel, all ICD-11 criteria for GD
were judged as presenting high diagnostic validity, clinical utility and
prognostic value. Whether these criteria may be useful to diagnose
other types of IUD or even unspecified IUD is unclear so far.

Thus, there seem to be similarities, but also significant differences
between the two classification systems for diagnosis of (I)GD. In order
to achieve a common understanding of the disorder and the diagnostic
criteria, a detailed review of the criteria and comparison is essential.
A growing number of researchers and practitioners are encouraging
to differentiate between core symptoms and motivations, mechanisms
and processes, in order to distinguish between IUD and
non-pathological use (Billieux et al., 2019; Brand et al., 2020).

Due to the high discrepancy between the number of recreational
internet users worldwide and individuals who use the internet to a
pathological extent with significant negative consequences in their
daily life and under consideration of the existing different nosological
classifications it is important to have precise and valid diagnostic
criteria to ensure suitable treatment for those affected and avoid over-
pathologization. In order to capture all subtypes of an IUD and
following a large-scale German epidemiological study (Bischof et al.,
2013) together with a study which showed that no particular
differences were found for the applicability of the IGD criteria to IUD
(Miller etal,, 2019), the aim of the present study was to analyze which
of the nine DSM-5 criteria of IGD are crucial in distinguishing
between IUD and unproblematic internet use using a large dataset
with over 37,000 participants.

2. Methods
2.1. Participants and procedure

Between September 2016 and December 2019, the telemedicine
study “Online-Ambulatory Service for Individuals with Internet Use
Disorder and their Relatives” (OASIS; Bottel et al, 2021) was
conducted in Germany and funded by the German Federal Ministry
of Health (ZMVI1-2516DSM207). The self-test represented the first
part of the OASIS project.

The intention was to create a freely accessible, low-threshold offer
for interested persons with direct feedback regarding their own internet
use. Interested persons had the opportunity to anonymously fill out an
online questionnaire (self-test) assessing their internet use via the
project homepage. Immediately after completing the questionnaire,
participants received feedback regarding their usage behavior and
whether participation in the OASIS-project was recommended.

Recruitment took place at various levels. The cooperation partner
Fachverband Medienabhéngigkeit e.V. (largest German association
regarding IUD) drew attention to the project and the online self-test
through its network of professionals, (former) person affected,
relatives and interested person. At the same time, media interest in the
project and the topic of IUD was very high, resulting in numerous
newspaper articles, blog posts, interviews on radio and television
about the project and the possibility of a freely available online self-
test. Furthermore, the project had its own social media account and
was presented with its own stand at the largest computer game
convention, where interested person had the opportunity to fill out the
Recruitment was further

self-test on site. supported by
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project-presentations in schools, companies, as well as presentations
at congresses and in treatment institutions. Based on the answers in
the self-test, two groups were defined. The first group was defined as
“IUD-5plus” with participants who answered five or more of the nine
questions representing the DSM-5 criteria with “very often” The
second group “IUD-4minus” was defined by participants who
answered four or less questions of the nine questions representing the
DSM-5 criteria with “very often”

2.2. Measures

2.2.1. Assessment of IUD according to DSM-5
Under consideration of the nine DSM-5 criteria for IGD and
according to the short-form scale to assess Internet Gaming Disorder
(IGDS-SF9; Pontes and Griffiths, 2015) the DSM-5 criteria were
formulated as questions and applied to the broader concept of IUD
(“gaming” was replaced by “internet activities”). Following a German
epidemiological study (Bischof et al., 2013) IUD was captured instead
of IGD to provide the opportunity of an online self-test for as many
people as possible and since no particular differences were found for
the applicability of IGD criteria to IUD in a clinical study (Miiller
et al,, 2019). The nine questions were answered on a 5-point Likert
scale from “never” to “very often” In line with the DSM-5 guidelines
to determine IGD and following the cut-offs of the IGDS-SF9 (Pontes
and Griffiths, 2015), individuals were assigned to the IUD-5plus
group, if five (or more) questions were answered with “very often” The
nine questions representing the DSM-5 criteria in German and the
English translation can be found in the Supplementary material.

2.2.2. Sociodemographic

In addition to age and gender, the federal state in which the
persons in Germany lived, were recorded.

Since the study aim was to determine which of the DSM-5 criteria
distinguish between pathological and non-pathological internet use
based on the questionnaire-based response behavior of the participants,
only the most important data to reach this aim were collected.

2.2.3. Statistical analysis

Descriptive statistical analyses were calculated to describe the
study population. Percentages were used for categorical variables and
means and standard deviation for continuous variables. Independent-
sample t-tests (2-sided) were conducted to compare the group of
“IUD-4minus” with “TUD-5plus” and Chi2-tests for nominal variables.
As effect size for Chi2-test the Cramer’s V was calculated with V=0.1
indicating small, V'=0.3 medium and V'=0.5 large effects and for the
t-tests with Cohen’s d indicating d=0.2 small; d=0.5 medium; d=0.8
large - effects (Cohen, 1988, 2013). Median split was used to include
the variable “age” as a dichotomous variable in the decision tree model
[younger age group: 18-29years (n=19,125) and older age group:
30-79years (n=17,883)].

Chi-squared automatic interaction detection (CHAID) algorithm
(Kass, 1980; Song and Ying, 2015) was used to perform the decision
tree analyses with the response variable TUD-5plus. Predictive
variables were age (median split younger/older age group), gender and
the nine DSM-5 criteria of IGD modified for IUD. Multiple
contingency tables between the dependent and each independent
variable were created and the most significant Chi-squared
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independent variable was selected to branch out the decision tree. To 3. Results
avoid overfitting, the decision tree was set to have a maximum of 3
levels and a significance level was set at <0.05 (IBM, 2022). The cross- 3.1. Sam ple characteristics
validation was used as decision tree validation method. The original
study cohort was randomly assigned to 10 subsets of equal sizes. The Based on participants’ self-report, 3.2% of the sample met the criteria
cross-validation process was repeated 10 times with the same  for an IUD-5plus which means that they have answered five or more of
procedure for all subsets. The first tree was calculated on all datasets  the nine questions, capturing the DSM-5 criteria, with “very often” (see
except those in the first subset, the second tree was calculated on all ~ Table 1). The demographic characteristics of the two groups IUD-4minus
datasets except those in the second subset and so on. Every subset was ~ and IUD-5plus are shown in Table 1. Participants in the IUD-5plus
only used once and the cross-validated risk for the final tree was  group were on average 3 years younger and the proportion of males in
calculated based on the average value of the 10 results (IBM, 2022). this group was two percentage points lower than in the IUD-4minus
In the course of the decision tree analysis, the criterion was  group. In general, there was a significantly higher proportion of male
classified as “applicable” if the respective question was answered with  than female participants with 73.9% male participants and an average age
“very often” by the participants. The criterion was classified as “not  of 32years (SD=13.20, range 18-79years) in the entire sample. Based on
applicable” if the respective question was answered with “never,  the median split two groups of younger- and older age were defined.
“rarely;” “sometimes” or “often” by the participants. Bonferroni-adjusted post-hoc tests reveal that in the younger age group
A careless responder analysis was conducted to identify unrealistic ~ the proportion of persons assigned to the IUD-5 plus group is
values in age data and, based on this, 262 participants were excluded  significantly higher (4.1%) than in the older age group (2.3%).
from the analysis.
Statistical analysis were performed and figures build using IBM
SPSS Statistics for Windows, version 26.0. 3.2. Endorsement rates

2.2.4. Ethics statement As shown in Table 2, the three criteria “loss of control” (entire

The study was carried out in accordance with the Declaration of ~ sample: 9.6%, IUD-4minus: 7.0%, IUD-5plus: 88.1%), “continued
Helsinki. The Institutional Review Board approved the study  overuse” (entire sample: 8.2%, IUD-4minus: 5.4%, IUD-5plus: 92.0%)
(16-5,734) and participants were informed about the study procedure  and “mood regulation” (entire sample: 6.6%, IUD-4minus: 4.0%,
and consented. IUD-5plus: 84.0%) were the three most frequently endorsed criteria

TABLE 1 Comparison of the two groups IlUD-4minus and IUD-5plus regarding sex and age for the entire sample and the two subgroups younger- and
older age group based on mediansplit.

IUD-4minus IUD-5plus Statistics
Male gender - % (n) 73.9 (26,465) 71.1 (853) Chi*(2)=283.565, p <0.001, V =0.088
Age - M (SD) 32.34(13.20) 28.81 (12.26) T(37,006) =9.127, p <0.001, d =0.277
Younger age group (18-29years; n=19,125) - % (n) 95.9 (18,342) 4.1 (783) Chi*(1)=92.137, p <0.001, V' =0.050
Older age group (30-79years; n=17,883) - % (n) 97.7 (17,467) 2.3 (416)

TABLE 2 Endorsement rates (answered question with “very often”) of the DSM-5 criteria separately for the entire sample, [IUD-4minus and IUD-5plus.

Endorsement rates

Criterion Entire sample IUD-4minus IUD-4minus
(N=37,008) (n=35,809) (n=1,199)

Tolerance 3.7 1,378 1.6 584 66.2 794
Withdrawal 3.7 1,384 1.6 583 66.8 801
Deceiving 4.4 1,613 2.1 748 73.6 883
Jeopardizing 44 1,631 19 671 80.1 960
Loss of interest 52 1,921 2.6 921 83.4 1,000
Preoccupation 5.2 1,922 3.0 1,089 69.5 833
Mood regulation 6.6 2,442 4.0 1,435 84.0 1,007
Continued overuse 8.2 3,019 5.4 1,916 92.0 1,103
Loss of control 9.6 3,570 7.0 2,514 88.1 1,056

Frontiers in Psychology 79 frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1129769
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Bottel et al.

(answered with “very often”) across the entire sample and the two
subgroups IUD-4minus and IUD-5plus. The most rarely endorsed
criteria were “tolerance “(entire sample: 3.7%, IUD-4minus: 1.6%,
IUD-5plus:  66.2%) and “withdrawal” (entire sample: 3.7%,
IUD-4minus: 1.6%, IUD-5plus: 66.8%). The criteria “deceiving” was
among the three most rarely endorsed criteria (4.4%) in the entire

sample, “jeopardizing” in the ITUD-4minus (1.9%) and “preoccupation”
in the IUD-5plus subsample (69.5%).

3.3. CHAID decision tree analysis

In the decision tree analysis, the three best predictive variables for

IUD-5plus, meaning that the participants answered five or more of the

nine DSM-5 criteria with “very often,” were “jeopardizing “ “loss of

interest” and “continued overuse.” The model concluded with a total

of eight subgroups and the overall accuracy of the model was 98.8%

(see Figure 1).

To improve the comprehensibility of the results, three paths
(dashed, dotted and bold line) are described in more detail below.

3.3.1. Dashed line

The dashed line in Figure 1 shows the path from the first splitting
variable to node 7, which subsample is defined by the highest
percentage proportion of participants who fulfilled five or more out of
nine DSM-5 criteria (IUD-5plus).

10.3389/fpsyg.2023.1129769

As seen in node 0 the criterion “jeopardizing “was defined as the
first splitting variable based on the highest Chi2 value to predict
TUD-5plus. The risk to be assigned to the IUD-5plus group, meaning
that five or more out of nine DSM-5 criteria were answered with “very
often,” was 58.9% (n=960 [UD-5plus/n = 1,631 subsample of node 1)
for the subsample of node 1. Following the dashed line in Figure 1,
those participants who answered the criterion “jeopardizing” with
“very often” and therefore the criterion was applicable, the criterion
“loss of interest” was statistically determined as the second splitting
variable with the highest predictive value within this subsample (node
1). If the second criterion “loss of interest” was applicable (answered
with “very often”) within this subsample of node 1, the risk to
be assigned to the group of participants who fulfilled five or more out
of nine DSM-5 criteria (IUD-5plus), was 86.5% (see node 3; n=_821
IUD-5plus/n =949 subsample node 3). Within the subsample of node
3, the third splitting variable with the highest predictive value based
on the respective Chi2 values for IUD-5plus, was “continued overuse.”
Among the subsample of node 7 with participants who fulfilled the
three criteria “jeopardizing,” “loss of interest” and “continued overuse”
(node 7), the risk of IUD-5plus based on their questionnaire-based
answers was 93.6% (see node 7; n=778 IUD-5plus/n =831 subsample
node 7).

In relation to the total number of participants who fulfilled five or
more out of nine DSM-5 criteria (n= 1,199 IUD-5plus), 64.9% (n=778
IUD-5plus in node 7/n=1,199 IUD-5plus entire sample) of all
participants who answered “very often” to five or more of the nine
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CHAID decision tree analysis with the predictive variables: gender, age (median split: younger/older age group) and the nine DSM-5 criteria for IGD on
the risk of IUD-5plus for persons who were interested to receive feedback regarding their internet use behavior based on their questionnaire-based
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DSM-5 criteria were already been identified by the fulfillment of the
criteria “jeopardizing,” “loss of interest” and “continued overuse”

3.3.2. Dotted line

In contrast to the dashed line, the dotted line in Figure | shows
the path to node 14, which contains the lowest proportion of
participants who answered five or more of the nine DSM-5 criteria
with “very often” (IUD-5plus). Following the dotted line, it can
be seen that if the criteria “jeopardizing,” “loss of interest” and

» <«

“withdrawal” were not applicable (answered with “never;” “rarely;,”
“sometimes,” “often”) the risk of being assigned to the IUD-5plus
group based on the questionnaire-based answers within the subsample
of node 14 was 0.0004% (n =14 IUD-5plus/n = 33,896 subsample of

node 14).

3.3.3. Bold line

Within the 8 subgroups at the end of the decision tree, the second
highest number of participants who answered five or more out of nine
DSM-5 criteria with “very often” (IUD-5plus) was found in node 11
(bold line).

Following the bold line, it can be seen, that if the criterion
“jeopardizing” was not applicable, the risk of being assigned to
IUD-5plus, meaning five or more out of nine criteria were answered
with “very often,” was 0.7% (see node 2). Within this subsample of
node 2 the criterion with the highest predictive value to identify
participants who answered five or more out of nine DSM-5 criteria
with “very often” (IUD-5plus) based on the Chi2 values, was “loss of
interest.” Following the bold line to node 5 it can be seen, that if the
criterion “loss of interest” was applicable (answered with “very often”),
the risk of fulfilling five or more out of nine DSM-5 criteria within the
subsample of node 5, was 18.4% (see node 5; n=179 IUD-5plus/n =972
subsample node 5). The third best predictive variable to identify those
who answered five or more out of nine DSM-5 criteria with “very
often” (IUD-5plus) based on the Chi2 values, was “continued overuse.”
If the criterion “continued overuse” was applicable (answered with
“very often”), the risk of IUD-5plus within the subsample of node 11,
was 38.9% (see node 11; n=158 IUD-5plus/n=406 subsample
node 11).

The results revealed that 19.9% of node 2 (n=239 IUD-5plus
subsample node 2/n=1,199 IUD-5plus entire sample) and 13.2% of
node 11 (n=158 IUD-5plus subsample node 11/n=1,199 IUD-5plus
entire sample) of all participants who fullfilled five or more of the nine
criteria (IUD-5plus) did not answer “jeopardizing” with “very often”

4. Discussion

Which diagnostic criteria distinguish between IUD and
non-pathological internet use is highly debated in science and practice
(Billieux et al., 2019; Brand et al., 2020; Castro-Calvo et al., 2021). The
key finding of the present study is that the criterion “jeopardizing” was
found as the best predictor to identify participants who have answered
five or more out of nine DSM-5 criteria with “very often” (IUD-5plus),
followed by “loss of interest” and “continued overuse.” If these three
criteria were applicable, the risk within this subsample to be assigned
to IUD-5plus, was 93.6%.

Within the group of all participants who have answered five or
more out of nine questions representing the DSM-5 criteria with “very
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often,” 64.9% were already correctly assigned to IUD-5plus by fulfilling
the three DSM-5 criteria based on their questionnaire-based response
behavior mentioned above.

The highest endorsement rates in the IUD-4minus, IUD-5plus
and entire sample were shown for the criteria “loss of control,”
“continued overuse” and “mood regulation.” However, only one of
these criteria with the highest endorsement rates was included in the
decision tree, which emphasizes that high endorsement of a criterion
does not necessarily indicate good diagnostic validity. Especially for
the criterion “mood regulation” a high endorsement rate has already
been reported in various studies with different samples (Kirdly et al,,
2017; Besser et al., 2019; Luo et al., 2021), but it has already been
concluded that the criterion “mood regulation” is not well suited to
distinguish between pathological and non-pathological internet use
(Besser et al., 2019; Castro-Calvo et al., 2021). The reported high
endorsement rates for the criteria “loss of control” and “continued
overuse” in the present study are in line with studies from Hungarian
(Kirdly et al., 2017) and Germany (Besser et al., 2019). In contrast to
previous studies (Kirdly et al., 2017; Besser et al., 2019; Luo et al,
2021), the endorsement rate of the criterion “preoccupation” was not
among the three highest endorsement rates in the present study.
Possible explanations for the different results could be due to various
samples and/or different underlying methods to capture the DSM-5
criteria of IGD.

Based on the decision tree analysis, the criterion “jeopardizing”
had the highest predictive value to distinguish between participants
who fulfilled, based on their questionnaire-based response behavior,
the requirements of an IUD following the DSM-5 approach (five and
more out of nine criteria were answered with “very often”) and those
who did not. The results found are consistent with two clinical studies
of patients with IGD (Ko et al., 2014) and TUD (Miiller et al., 2019) as
well as a questionnaire-based study (Luo et al., 2021). Furthermore an
expert panel of practitioners and scientists concluded during a Delphi
study that the criterion “jeopardizing” represents a decisive criterion
with regard to diagnostic validity, clinical utility and prognostic value
(Castro-Calvo et al., 2021). Thus, the results of the present study
support the important role of functional impairment and that this
criterion is crucial for the diagnosis. If this criterion is not present, no
diagnosis should be made to prevent over-pathologization (Billieux
etal., 2017; World Health Organization, 2022b).

The second criterion best predicting an IUD based on the
questionnaire-based response behavior of the participants is “loss of
interest” The relevance as a predictor for an IUD of this criterion has
already been highlighted in studies with large sample sizes of online
gamers and/or students in Germany and China (Rehbein et al., 2015;
Kirdly etal, 2017; Luo et al., 2021), as well as in clinical studies (Ko
etal, 2014; Miller et al., 2014). The expert panel also classified this
criterion as relevant in diagnosis, although there was no agreement on
inclusion/exclusion with regard to clinical utility and prognostic value
(Castro-Calvo et al., 2021).

As already shown in previous studies (Ko et al., 2014; Luo et al,,
2021), the criterion “continued overuse” also emerged in the present
study as an important predictor to forecast pathological internet users
based on their questionnaire-based response behavior following the
DSM-5 regulations. The expert panel also rated this criterion as
important on all three levels (diagnostic validity, clinical utility,
prognostic value) and supported the inclusion of this criterion
(Castro-Calvo et al,, 2021). In contrast, the study of Kiraly and
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colleagues showed that “continued overuse” was associated with lower
severity of IGD and also in the study of Rehbein and colleagues this
criterion was not found to be a decisive predictor (Rehbein et al., 2015;
Kirdly etal., 2017). Possible explanations for the different results could
be the different operationalization of the diagnostic criteria and/or
diversity of samples (i.e., age, gender, IGD vs. IUD).

Overall, all three criteria which were identified within the decision
tree analysis as best predictors to forecast IUD based on the
questionnaire-based response behavior of the participants following
the DSM-5 approach are included not only in the DSM-5 but in the
ICD-11 as well (American Psychatric Association, 2013; World Health
Organization, 2022b). Additionally, all three criteria are defined as
core symptoms of a behavioral addiction (Brand et al., 2020). With
regard to the ICD-11 criteria of GD (World Health Organization,
2022b) only the criterion “loss of control” had no high relevance in the
present analysis to predict IUD based on the questionnaire-based
response behavior of the participants following the DSM-5 approach,
even though the expert panel (Castro-Calvo et al., 2021) as well as
clinical studies (Ko et al., 2014; Miiller et al., 2019) assigned high
relevance to this criterion. One hypotheses might be that “loss of
control” is a very early feature of IUD (and therefore very sensitive,
but not specific), which may develop before other criteria are fulfilled.
Therefore, it is important to differentiate between those criteria which
seem to be a general warning signal for problematic internet use and
those which cover noticeable negative consequences due to internet
use (Billieux et al., 2019; Brand et al., 2020).

Thus, the results of the present study support the classification of
IUD as behavioral addiction, since core symptoms of addictive
behaviors were identified as criteria with the highest predictive power.
Therefore, it can be assumed that DSM-5 criteria such as “mood
regulation” represent potential processes in the development of
behavioral addictions, but these criteria are not suitable to distinguish
between IUD and non-pathological behavior (Brand et al., 2020). In
others words, the use of the internet for changing mood or alleviating
boredom should not be a sign of pathological internet use, but can
be an additional clinical feature once the required diagnostic criteria
are fulfilled (World Health Organization, 2022b).

The results of the present study emphasize the differences in
diagnosing (I)GD depending on the underlying catalog. The DSM-5
regulations are defined by the requirement that arbitrary five or more
of the nine DSM-5 criteria need to be fulfilled for an IGD diagnosis
(American Psychatric Association, 2013). In contrast, the three
ICD-11 criteria and the underlying functional impairment must
be present for a diagnosis of GD in ICD-11 (World Health
Organization, 2022b). The findings of the present study show that
almost 20% of participants who fulfilled five or more out of nine
DSM-5 criteria, based on their questionnaire-based response behavior,
did not fulfill the criterion “jeopardizing,” which most closely
corresponds to the crucial “functional impairment” criterion for
diagnosing an GD in ICD-11 (World Health Organization, 2022b).
This means that based on the ICD-11 criteria, these individuals would
not meet the criteria for a GD diagnosis, even if other relevant criteria
such as “loss of interest” and “continued overuse” were fulfilled
(answered with “very often”) by the majority of these participants
based on their questionnaire-based response behavior. These results
indicate that the DSM-5 regulations provide a larger range for different
phenotypes including processes underlying the engagement in gaming
in early stages of the development of addictive behaviors and core
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symptoms of GD associated with later stages of the process contributed
to the maintenance of addictive behaviors (Brand, 2020). For the more
stringent ICD-11 criteria the core symptoms of GD are used as basis
to prevent over-pathologization. Therefore, the DSM-5 criteria could
be used to determine different stages of addiction development and to
relate them to the underlying processes and core symptoms. For the
diagnosis of addictive behavior the ICD-11 criteria should be used.
Overall, some DSM-5 and almost all ICD-11 criteria seem to be valid
to identify IUD based on the questionnaire-based response behavior
of the participants. The results support the relevance of the ICD-11
criteria, which may be superior to the DSM-5 criteria in diagnosing
individuals with IUD and in preventing false positive diagnoses (Jo
et al, 2019). Important to consider when diagnosing IUD are
boundaries with other disorders and conditions like disorders due to
substance use, bipolar or related disorders (World Health
Organization, 2022b).

In addition, the underlying data provides an indication of the
particular relevance of the different criteria, which can be used as
guidance in screenings and diagnostics. If these results can
be replicated in future studies with clinical samples and standardized
screenings, this prioritization of diagnostic criteria could
be particularly useful for screenings and/or settings in which only a
limited amount of time is available for initial assessment. The criterion
jeopardizing in particular seems to be the most relevant criterion and
should therefore be assessed with particular caution and priority in
the diagnostic process. Especially the association to the internet use
should always be determined in order to ensure that the harmful
behavior results from internet use. Otherwise, potential comorbidities
must be identified and taken into account accordingly in the further
course of treatment.

In addition to the implications for diagnosing an IUD, such a
decision tree can be integrated in the course of treatment. The decision
tree can be used during psychoeducation in order to identify
individual warning signals together with the patient or within
counseling and prevention in order to determine the current internet
use behavior considering which criteria are already present.

4.1. Limitations

Since the self-test was freely available on the internet, our results
are based on a selected sample of people who were interested in
receiving feedback regarding their internet use and therefore no
conclusions regarding the whole population can be drawn. Clearly
more men than women participated in the study and the age range
was very broad. To capture the effect of these two variables, those
variables were included in the CHAID decision tree analysis.
Nevertheless, future studies should pay attention on equal distribution
of gender and an evidence-based age range. Due to the intention to
reach as many interested persons as possible and to avoid high
dropout rates, only the most important questions were collected with
regard to the study aim. Further information on internet usage time,
specific internet use and/or existing comorbidities should be collected
in future studies.

Even though the questionnaire was created following standardized
questionnaires and the DSM-5 criteria of IGD, the questionnaire was
not validated and therefore first interpretations and directions can
be pointed out, but no final conclusions can be drawn. Furthermore,
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the questionnaire was completed by the participants themselves and
there was no structured interview to capture the diagnostic criteria in
a third party rating. To strengthen the validity of the results found in
this study, future studies should use standardized questionnaires and
structured interviews for diagnosis.

5. Conclusion

The main finding of the present study is that the criterion
“jeopardizing;” “loss of interest” and “continued overuse” best predict
participants who fulfilled based on their questionnaire-based response
behavior the requirements of an IUD following the DSM-5 approach
(five and more out of nine criteria were answered with “very often”),
which is widely consistent with the ICD-11 criteria of GD and therefore
the use of ICD-11 criteria should be the better option to prevent over-
pathologization. One particular topic for future studies may be to apply
the DSM-5 diagnostic criteria to specific stages of IUD (e.g., risky
versus pathological use) since diminished control, priority, and
continuation may be differently related to specific driving paths to
addiction and reduced self-control (Brand et al., 2020).
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Introduction: The Theory of Planned Behavior (TPB) has been proposed as
suitable to study help-seeking intentions. This paper aims to develop the IH-RHAC
scale (Help-seeking intention in young adults with hazardous and harmful alcohol
consumption) with the TPB. The objectives of the study were: (a) to analyze the
structure, reliability, and validity of the instrument, (b) to identify whether attitude,
subjective norm, self-efficacy, and past help-seeking would predict help-seeking
intention, and (c) to assess concurrent validity.

Methods: From a total of 2,011 students who responded to the surveys, the
sample was made up of 263 university students aged 18 to 29 with hazardous
and harmful alcohol consumption practices, who responded to an online
questionnaire including the AUDIT, IH-RHAC, and a scale of barriers and resources
for alcohol consumption. Partial least squares structural equations (PLS-SEM)
were used to test the hypotheses about reliability, validity of the scales, and
prediction of the constructs: attitude, subjective norms, self-efficacy, and help-
seeking in the past about intention. Pearson'’s correlations were used to obtain
evidence of concurrent validity.

Results: The results displayed favorable psychometric characteristics. The internal
measurement model showed that attitude, self-efficacy, and prior help-seeking
predicted a 27% help-seeking variance. Subjective norm did not predict intention.

Discussion: It has been concluded that this is an instrument with psychometric
support that can contribute to designing and/or evaluating interventions that
promote the students’ search for help.

Theory of Planned Behavior, hazardous consumption of alcohol, harmful consumption
of alcohol, university students, help-seeking

Introduction

Hazardous and harmful consumption of alcohol in university students is a public health
problem (Davoren et al,, 2016; Charles et al., 2021) that can have serious consequences
in the lives of young adults (Krieger et al,, 2018). A systematic review reported a median
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prevalence of harmful alcohol use in Latin American students of
26.2 (Rangel et al, 2017). In Mexico, young adults between the
ages of 18 and 29 have the highest per capita alcohol consumption
(7.6 liters) (Villatoro-Veldzquez et al, 2017). In another study
carried out with 19,815 Mexican university students, the prevalence
of alcohol consumption was 55.5%. These young adults showed
a greater probability of consuming illegal drugs (Gogeascoechea-
Trejo et al., 2021).

Hazardous alcohol consumption expresses a pattern that leads
to the risk of harmful physical, mental, and/or social consequences
for the user (Babor and Higgins-Biddle, 2001). The International
Classification of Diseases (ICD-11) states that a pattern of harmful
use of alcohol can be continuous or episodic, causing damage to the
mental and physical health of that person and/or other people. This
type of classification seeks to help identify the negative impact of
substance use early (Bobes et al., 2019).

Hazardous and harmful consumption of alcohol can be
addressed through brief interventions aimed at reducing harmful
consumption (Babor et al, 2001); however, in the university
context, few young adults seek help (Codd and Cohen, 2003;
Cellucci et al., 2006; Caldeira et al., 2009; Lowinger, 2012). Given
this situation, carrying out research on the psychosocial factors that
predict help-seeking is highly relevant.

Seeking help for health issues is a planned behavior.
Furthermore, the attempt to solve the problem involves interacting
with a healthcare professional (Cornally and McCarthy, 2011).
According to Bello et al. (2008) help-seeking is the request
for assistance from a person or institution to discuss alcohol
consumption problems. Early help-seeking leads to early exposure
to healthcare services that can alter the progression of use and
prevent unfavorable consequences (Bhochhibhoya et al, 20155
Mota et al., 2019).

Instruments have been developed from various approaches to
identify variables related to seeking help for alcohol consumption
in university students. Some of them have addressed the stigma
associated with seeking psychological help (Cellucci et al., 20065
Vogel et al,, 2006), willingness to seek help (Lowinger, 2012), the
probability of participating in treatment options (Buscemi et al,
2010), and the barriers to and resources for seeking help (Salazar
et al., 2020).

The search for help for alcohol consumption in university
students has been linked to numerous variables, however, these
links have not been studied under a unified theoretical model
(Salazar et al, 2020). A psychological aspect of the help-seeking
process is intention (Tomczyk et al., 2020). For White et al. (2018),
the help-seeking intention can be defined as a plan that implies
an effort to express a problem in an attempt to get support to
reduce one’s discomfort. The authors recognize that the Theory
of Planned Behavior (TPB) is a complete model that covers the
elements mentioned in the definition of the construct, so it is useful
to study the help-seeking intention of young adults with hazardous
and harmful alcohol consumption.

Moreover, the TPB is strongly supported by empirical evidence
(Armitage and Conner, 2001; Cooke and French, 2008). It is highly
accurate in predicting intentions of behavior through: attitude,
subjective norm, and perceived behavioral control. The attitude
refers the degree to which a person has a favorable or unfavorable
evaluation of a behavior, and its antecedent is the behavioral beliefs
that are beliefs about the possible consequences and experiences
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related to the behavior; the subjective norm indicates the perceived
social pressure of important referents to perform or not perform
a certain behavior, and it is preceded by normative beliefs that
are beliefs about the normative expectations of significant other
people; perceived behavioral control is described as the perceived
ease or difficulty of performing a behavior and its antecedent are
the control beliefs that are beliefs about the presence of factors that
facilitate or impede the execution of the behavior (Ajzen, 1991).

The TPB is a reformulation of the Theory of Reasoned Action
(Ajzen and Fishbein, 1980), and it includes perceived behavioral
control, which is like self-efficacy and can be operationalized as
such according to the needs of the study (Ajzen, 2002b) since that
both refer to the perceived ability to perform a specific behavior
(Bandura, 1982). The TPB proposes that the more favorable the
attitude and the subjective norm and the greater the perceived
behavioral control, the stronger the intention to perform the
behavior, (Ajzen, 1991). In this way we can hypothesize that the
intention to seek help would be preceded by attitudes, subjective
norms, and perceived behavioral control (operationalized as self-
efficacy). According to this theory, the intention represents the
immediate antecedent of the behavior (Ajzen, 2002a), in this case
the help-seeking behavior. Since the TPB was originally formulated,
studies have been carried out to predict treatment seeking or
retention in substance use disorder patients (Kleinman et al,
2002; Kelly et al, 2011, 2016; Vederhus et al, 2015; Zemore
et al, 2021). Codd and Cohen (2003) worked from the Theory
of Reasoned Action with university students, finding that the
attitude and the subjective norms predicted a 12% variance in help-
seeking intentions. However, they recommended using the TPB by
integrating perceived behavioral control, a variable that could have
a greater influence on help-seeking intention.

According to the literature, one predictor of treatment seeking
in alcoholism is prior help seeking (Finney and Moos, 1995). Freyer
etal. (2007) found that people who sought help in the past were 4.6
times more likely to attend self-help groups, 7.6 times more likely to
go through detoxification, and 8.7 times more likely to be involved
in outpatient treatment. Although their study covered a broad
spectrum of users, the authors recommended conducting research
on at-risk or harmful users to design timely early interventions.
Based on the TPB, a measure of past behavior can be included to
improve prediction of future actions (Ajzen, 2002¢; Hagger et al,,
2018).

The TPB offers a convenient conceptual framework: its
constructs shed light on specific behaviors in particular contexts
(Ajzen, 1991). Therefore, this study aims to develop a psychometric
scale called TH-RHAC (Help-seeking intention in young adults
with hazardous and harmful alcohol consumption) based on the
TPB that assesses attitudes, subjective norms, perceived behavioral
control (assessed through self-efficacy), and the help-seeking
intention of young adults with hazardous alcohol consumption.
The objectives of this study are (a) to analyze the structure,
reliability, and validity of the instrument’s scales and (b) to identify
if attitude, subjective norms, and self-efficacy will predict help-
seeking intention. To do so, the work was guided by the following
hypotheses (see Figure 1).

Hypothesis 1. Attitude will be positively related to help-
seeking intentions.
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FIGURE 1

Theoretical model and hypothesis. At_1 = attitude 1 [(item 1 x item 5)/5], At_2 = attitude 2 [(item 2 x item 6)/5], At_3 = attitude 3 [(item 3 x
item 7)/5], At_4 = attitude 4 [(item4 x item8)/5]; SN1 = subjective norm 1 [(item 1 x item 4)/5], SN2 = subjective norm 2 [(item 2 x item 5)/5], SN3 =
subjective norm 3 [(item 3 x item 6)/5]; AT, attitude; SN, subjective norm; SELF-E, self-efficacy; HELPA, help-seeking in the past; INT, intention.

INT1

INT2

INT3

Hypothesis 2. Subjective norm will be positively related to help-
seeking intention.

Hypothesis 3. Self-efficacy will be positively related to help-

seeking intention.

Hypothesis 4. Past help-seeking will be positively related to

help-seeking intention.

Materials and methods

Design

The aim of this instrumental study is to develop a scale to assess
help-seeking and empbhasis its psychometric properties (Ato et al,,
2013).

Sample

From a total of 2,011 students who responded to the surveys,
we worked with a convenience sample of 263 students from
two public universities in northeastern Mexico: 135 men and
128 women with an average age of 20.89 (SD = 2.24). The
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inclusion criteria were: (a) being 18 to 29 years old, (b) being
a Mexican university student, (c) voluntary participation, (d)
obtaining a score equal to or greater than five points in the
Alcohol Use Disorders Identification Test (AUDIT, Saunders et al.,
1993). The exclusion criteria were: (a) young adults who did
not agree to participate in the study and (b) young adults with
an AUDIT score below 5. Most of the participants (95.8%)
reported being single, 39.2% reported studying a degree in the
humanities and behavioral sciences, 85.2% indicated they lived
with their parents, 48.7% mentioned they work in addition
to studying. The median family monthly income was $424.90
(USD).

Procedure

The corresponding permission was requested from the
university authorities who in the academic committee approved
the study. From 8 February 2021 to September 27 of that same
year data was collected electronically by sharing the instruments on
social media such as WhatsApp. A total of 2,011 students answered
the surveys, of which 184 (9.14%) did not agree to participate in
the study. Of the remaining 1,827 participants, only 318 met the
hazardous and harmful consumption of alcohol criteria (AUDIT >
5), of which 41 (12.89%) were cases with missing data, leaving a
base of 277 complete cases. These were adjusted to the age criterion
(18 to 29 years old), resulting in 263 complete cases suitable for
statistical analysis.
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Instruments

Sociodemographic data sheet
The data sheet was built ad hoc by the researchers
to obtain information for detailed

sociodemographic a

description of the sample.

Alcohol Use Disorders Identification Test (AUDIT)
This instrument is for international use and is validated in

). This test identifies hazardous,

harmful consumption and possible alcohol dependence through a

Mexico ( R
10-item questionnaire ( R ). Each question has
a series of options that are scored from 0 to 4. Scores equal to
or greater than 8 indicate harmful consumption. A more rigorous
interpretation can be made when analyzing the scored answers:
a score equal to or greater than 1 in items 2 and 3 indicates
hazardous consumption and a score above 0 in items 4-6 suggests
the beginning of dependency ( , ). In this study,
a score of 5 or more was considered to identify young adults
with hazardous and harmful alcohol consumption. In research with
students, this instrument has shown adequate internal consistency
of up t0 0.92 ( R ).

Help-seeking intention in young adults with
hazardous and harmful alcohol consumption
questionnaire (IH-RHAC)

The TH-RHAC measure is based on the TPB ( s ).
The instrument was elaborated following the conceptual and
methodological guidelines of ( ) for the construction of
TPB questionnaires. The author establishes that measures based on
beliefs can be designed, which contribute to explain the behavior
not only to predict it. Theoretically the outstanding beliefs will be
the determinants of a person’s intentions and actions: behavioral
beliefs (precede attitude), normative beliefs (precede the subjective
norm), and control beliefs (integrate perceived behavioral control)
( ,
( ) recommends carrying out a pilot study to identify the
salient beliefs of a sample of the target population; not doing

). For the creation of measures based on beliefs,

so would imply the risk of arbitrarily including beliefs in the

instruments that are not necessarily they would represent the beliefs

of that population and compromise the quality of the scales ( ,
)

Therefore, in a previous study, the behavioral, normative, and
control beliefs underlying the help-seeking intention of college
students with hazardous and harmful alcohol use were identified
Following ( ) proposal, respondents from the previous
study were given a description of the help-seeking behavior,
followed by a series of open-ended questions about the advantages
and disadvantages they considered about help-seeking (to obtain
the behavioral beliefs), about the identity of the relevant referent
individuals or groups that could approve or disapprove of their
help-seeking (in this way the normative beliefs were obtained) and
finally the factors or circumstances that would facilitate or hinder
their behavior help-seeking (thus obtaining control beliefs).

Continuing with the procedure, those beliefs that were more
frequent or that were significantly related to the intention to seek
help were used to elaborate the items of the subscales of attitude,
subjective norm, and perceived behavioral control. In this way the
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outstanding beliefs of the university students provided the basis
for the formation of the preliminary questionnaire. Behavioral
and normative beliefs were measured using the expectation-value
model ( R R ) where the strength of the items that
measure behavioral beliefs are combined in a multiplicative manner
with the evaluation of the results, which generates a single attitude
score. The strength of normative beliefs was multiplied by the
motivation to comply resulting in the subjective norm. Perceived
behavioral control was operationalized as self-efficacy. Then a pilot
study was carried out where the preliminary scale was applied to
27 university students. The results of the piloting allowed us to
identify the need to adjust the response options of the subjective
norm scale, changing "strongly disagree-strongly agree" to “not at
all agree-totally agree” to help participants understand the options
better.

The final instrument aims to measure help-seeking intention
and attitude, subjective norm, and perceived behavioral control
(operationalized as self-efficacy) based on the beliefs underlying
these constructs: behavioral beliefs, normative beliefs, respectively,
including the variable seeking help in the past. The scale is
composed of five sections: (a) attitude, (b) subjective norm, (c)
self-efficacy, (d) help-seeking intentions, and (e) past help-seeking.
Responses were scored on a Likert-type scale from 1 to 5 (see

and ).

(a) Attitude was assessed by means of eight items on beliefs about
the consequences of seeking help and their assessment. This
subscale had two dimensions: the four items of the first block
measured the strength of the behavioral belief, for example:
“Indicate to what extent you consider that seeking help to solve
problems with alcohol consumption would help you learn to
regulate consumption” with a Likert-type response scale from
1 (not at all) to 5 (a lot). The second dimension consisted
of the evaluation of the results of these beliefs through four
items, for example: “Now please indicate to what extent the
following aspects are important to you in your life: learning
to regulate consumption.” They were measured with a Likert-
type response scale from 1 (not important at all) to 5 (very
important). In this way, two people can have the same strength
in a belief-“learn to regulate consumption”-, but they will be
able to assess its result in a different way. For one it may be very
important to learn to regulate consumption and for another it
may not. The two dimensions were combined multiplicatively
to obtain a single score, as can be seen in the following formula:

n
Attitude = (Z Attitude,) /(n.items) = (1)
1

[(item] x item5)/5 + (item2 X item6)/5 +

(item3 x item7)/5 + (item4 x item8)/5]/4

The subjective norms were composed of two dimensions.
The first was the strength of normative beliefs regarding
the expectations of people close to the respondent: parents,
siblings, friends, or partners. It consisted of three items, for
example: “Please now think about the people who are closest
to you. To what degree would they agree if you sought help
for your alcohol consumption?” measured on a five point
Likert type scale: 1 (do not agree) to 5 (totally agree). The
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TABLE 1 Dimensions and items of the IH-RHAC scale.

Dimensions ﬂ Iltems ’Contents ‘
Attitude Section A. Indicate to what extent you consider that seeking help to solve problems with alcohol consumption would help you to:

1 Learn to regulate alcohol consumption

2 Improve my quality of life

3 Stop drinking alcohol

4 Make better decisions

Now please indicate to what extent the following aspects are important to you in your life:

5 Learn to regulate alcohol consumption
6 Improve my quality of life

7 Stop drinking alcohol

8 Make better decisions

Subjective norm Section B. Now please think about the people who are closest to you, to what degree would they agree if you sought help for your

alcohol consumption?

1 My parents and siblings
2 My close friends
3 My partner

And how do you rate the opinion of these people in relation to seeking help for your alcohol consumption? I consider it...

4 My parents and siblings

5 My close friends
6 My partner
Self-efficacy Section C. To what degree do you think you would be able to perform each of the following behaviors?
1 Obtain information about centers specialized in treating alcohol consumption
2 Attend centers specialized in treating alcohol consumption
3 Participate in an online program to treat alcohol consumption
4 Contact a healthcare professional (psychologist, therapist) to treat alcohol consumption
5 Seek support from my family and/or friends to help me with my alcohol use problem.
Intention Section D.
1 Do you intend to seek help for your alcohol consumption during the next month?
2 Do you plan to seek help for your alcohol consumption?
3 If you had the opportunity, would you want to seek help for your alcohol consumption?
Section E.
Help-seeking in the past 1 Have you sought help in the past for your alcohol consumption?

second dimension was the motivation to meet normative  (c) Auto-efficacy for help-seeking was composed of five items

expectations, made up of three items, for example: “How much
do you value the opinion of these people in relation to seeking
help for your alcohol consumption?” This was also evaluated
with a five point Likert scale, where 1 represented not at
all important and 5 very important. These dimensions were
combined multiplicatively to obtain a single score, as shown in
the following formula:

n
Subjetive_norm = (Z SNy)/(n.items) = 2)

1
[(item] x item4)/5 + (item2 x item5)/5 +

(item3 x item6)/5]/3
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(d)

(e)

which sought to find out the degree in which young adults
felt capable of carrying out certain behavioral tasks, like
“obtaining information on treatment centers specializing in
alcohol abuse.” For the evaluation we used a five point Likert
scale where 1 represented incapable and 5 fully capable.
Help-Seeking intention was composed of three items with
the aim of identifying help-seeking intentions for alcohol
consumption, like, for example, “If you had the opportunity,
would you want to seek help for your alcohol consumption?”
Its evaluation was measured using a five point Likert scale,
where 1 meant definitely not and 5 -definitely.

Help-Seeking in the past was evaluated by means of the
question “Have you sought help in the past for your alcohol
consumption?” with a dichotomous response of “yes” or “no.”
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Barriers and resources for help-seeking in
changing alcohol consumption by university
students

The instrument was used to measure concurrent validity. This
Mexican-designed test evaluates the barriers and environmental
resources related to help-seeking in university students with
excessive alcohol consumption ( , ). It consists
of two scales. The first is barriers, composed of nine items
distributed into three factors: standard of morality, lack of social
support from parents/social stigma, and lack of social support
from peers. The second is scale of resources, composed of 12
items distributed in four factors: health systems and social support,
negative consequences, parent/friend rejection, and parent/partner
rejection. In young Mexican university students, the instrument
obtained Cronbach’s Alpha of 0.86 for the barriers scale and 0.84
for the resources scale.

Data analysis

The descriptive analysis of the data was carried out using SPSS
version 21 to obtain the means, standard deviations, correlations,
asymmetry, and kurtosis. Robust methods were used due to the
non-normality of the distribution of the variables ( )

). The missing data were analyzed with Little’s MCAR test,
which showed that the missing data were completely random (X2 =
394.358, gl. 521, p > 0.05). Therefore, the listwise deletion method
was used, not including the records with missing data ( s

). Next, partial least squares structural equations (PLS-SEM)
were used to test hypotheses 1-4 raised in the study. PLS-SEM
is a non-parametric technique for analyzing pathway models that
are based on compounds. This method is recommended when
the analysis is attempting to test the prediction of a theoretical
framework, when the structural model is complex, i.e., composed
of a considerable number of constructs and/or model relations,
or when the route model is made up of one or more constructs
formatively measured. It is also a robust method that offers
solutions to small or large sample sizes and with abnormal
distributions ( , ). The SmartPLS version 3 software
was used.

The PLS-SEM analyzes are carried out in two phases. First,
the external measurement model is evaluated where reliability
is obtained through Cronbach’s Alpha, internal and convergent
validity through the average variance extracted (AVE), and
discriminant validity with the Fornell-Larcker criterion and the
ratio HTML. The second phase consisted of evaluating the internal
model, where the proposed hypotheses are tested (

R ; ) ). To obtain concurrent validity of the
IH-RHAC scales with the barriers and resources scales, Pearson’s
correlations were used through SPSS.

Transparency and openness

We report how the sample was formed, data exclusions, all
study measures, and follow the Journal Article Reporting Standards
(JARS) recommendations ( , ; , ).
Data, analysis code, and research materials are available to
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applicants by writing an email to the author. Data were analyzed
using SPSS version 21 and SmartPSL version 3. The design of this
study and its analysis were not registered previously.

Ethical considerations

The protocol was reviewed and accepted by an academic
committee made up of the directors, research secretaries, and
academic secretaries of the universities who authorized the
instruments to be disseminated among the young adults. The
participants read an informed consent beforehand in which the
purpose of the study was explained to them, emphasis was placed
on their freedom to stop or abandon the study at any time during
the application without any consequence, and they were informed
that the data collected would only be used within the context
of the research.

External measurement model

The measurement model shows the relationships between the
latent variables and their indicators. The external measurement
model consisted of the constructs of attitude, subjective norms,
self-efficacy, past help-seeking, and intention. The individual
reliability of each indicator was obtained by analyzing the loads
with their latent variable. The relationships of all the indicators
with their variables showed loads greater than 0.86, representing
strong loads, since standardized external loads (\) greater than
70 are considered adequate ( , ). Internal
consistency using Cronbach’s Alpha was favorable for the latent
variables: attitude (0.93), subjective norms (0.92), self-efficacy
(0.95), intention (0.90). The average variance extracted (AVE)
shows evidence of internal and convergent validity: the AVE must
be = or >0.50 and indicates the variance that each construct
acquires from its indicators in relation to the variance caused
by the measurement error. The constructs obtained an adequate
AVE of 0.83 for attitude, 0.87 for subjective norms, 0.87 for self-
efficacy, 1.00 for help-seeking in the past, and 0.83 for intention
(see ).

The Fornell-Larcker criterion was used to obtain discriminant
validity, which considers that the square root of the AVE of an
item should be greater than its correlation with other items. In
this instrument, the loads of the indicators in their corresponding
construct were greater than the cross loads with other constructs
and the square root of the AVE of each construct is greater than the
correlations with the others, as can be seen in .

According to ( ), the HTMT ratio better
identifies the lack of validity. There are discriminant validity
problems when the HTMT value is above the 0.90 threshold. In
this study, all the constructs obtained a HTMT value below 0.85,
which is an even more conservative limit, thus showing adequate
discriminant validity (see ).

Finally, the maximum values of the variance inflation factor
(VIF) were 8.18 for indicator 2 of self-efficacy, so the decision was
made to eliminate it from the instrument, after which 5.60 was
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TABLE 2 Factor loadings and reliability.

10.3389/fpsyg.2023.1112810

TABLE 3 Discriminant validity (Fornell-Larcker criterion).

Latent Item A | AVE |Composite|Cronbach’s Latent Self- Attitude| HELPA | Intention | Sn
variable reliability Alpha constructs |efficacy
Attitude At_1 0.92 0.83 0.95 0.93 Self-efficacy (0.93)
At_2 0.88 Attitude 0.43 (0.91)
At_3 0.93 HELPA 0.05 0.01 (1.00)
At_4 0.90 Intention 0.34 0.34 0.34 (0.91)
Subjective SN1 0.93 0.87 0.95 0.92 Subjective 0.52 0.53 0.01 0.28 (0.93)
norms norms
SN2 0.94 The square root of the AVE is shown diagonally in parentheses.
N3 092 HELPA, help-seeking in the past, Sn, subjective norm.
Self-efficacy SELF-E1 0.93 0.87 0.96 0.95 TABLE 4 The HTMT ratio with SmartPLS algorithm.
SELF-E4 | 094 Self-efficacy
SELF-ES 0-92 Attitude 0.44
Help-seeking HELPA 1 1 1 1 HELPA 0.05 0.02
Intention INT1 0.94 0.83 0.93 0.92 Intention 037 035 036
INT2 0.93 Subjective norm |0.55 0.57 0.03 0.30
INT3 0.86 HELPA, help-seeking in the past.

) = factor loadings, AVE = average variance extracted; At_1 = attitude 1 [(item 1 x item
5)/5], At_2 = attitude 2 [(item 2 x item 6)/5], At_3 = attitude 3 [(item 3 x item 7)/5], At_4
= attitude 4 [(item 4 x item 8)/5]; SN1 = subjective norm 1 [(item 1 x item 4)/5], SN2 =
subjective norm 2 [(item 2 x item 5)/5], SN3 = subjective norm 3 [(item 3 x item 6)/5];
SELF-E, self-efficacy; HELPA, help-seeking in the past; INT, intention.

obtained for indicator 4 of self-efficacy, and 5.26 for indicator 3 of
self-efficacy. All the others remained under five so it was concluded
that there were no multicollinearity problems.

Descriptive results and correlations
between variables

Descriptive statistics related to means and standard deviations
are shown in Table 5. Pearson’s correlation matrix reveals
provisional support for the hypotheses. Attitude, subjective norm,
self-efficacy, and help-seeking in the past were positively associated
with help-seeking intention (r = 0.32, p < 0.05; r = 0.28, p < 0.05; r
=0.35,p < 0.05, 7 =0.33, p < 0.05).

Internal measurement model:
Hypothesis test

The relationships between all the variables proposed in the
model can be seen in Figure 2. Attitude is significantly related to
intention (8 = 0.22, p < 0.001), admitting H1. Subjective norms
were not significantly related to intention so H2 was rejected,
self-efficacy was significantly associated with intention (8 = 0.20,
p < 0.001) supporting H3, past help-seeking was significantly
associated with intention (8 = 0.32, p < 0.001) affirming H4.
This general model explained 27% of the variance in help-seeking
intention (see Table 6).

The predictive relevance of the PLS route model was evaluated
with the Stone-Geisser calculations, obtaining the Q2 (Hair et al,,

Frontiers in Psychology

91

TABLE 5 Descriptive and Pearson'’s correlations between constructs.

Constructs

1. Age 20.89 2.24

2. Sex 1.51 0.50 | 0.00

3. Attitude 2.11 1.39 | 0.00 | 0.03

4. Subjective norm 2.64 1.57 | 0.01 | 0.12* 0.53*¥

5. Self-efficacy 3.07 1.42 | 0.00 | 0.00 | 0.41** 0.52*

6. HELPA 0.09 0.28 | 0.01 | 0.05 |0.00 |0.01 0.05

7. Intention 1.89 1.19 | 0.10 | 0.01 | 0.32*%0.28% 0.35%* 0.33**

*p < 0.05,**p < 0.01.
SD, standard deviation; HELPA, help-seeking in the past.

2019). The Blindfolding procedure (D = 7) and the redundancy
approach with cross validation were applied and it was found
that self-efficacy presented Q2 = 0.77, being the highest value,
followed by attitude and subjective norm with Q2 = 0.69, followed
by intention with Q2 = 0.63. The results show that the model has
predictive relevance for these constructs as they are values greater
than 0.

Finally, effect sizes were evaluated using f2. The effect sizes of
attitude and self-efficacy on intention were small (f2 = 0.04) and
the effect size of past help-seeking on intention was medium (f2 =
0.14) (see Table 7).

Evidence of concurrent validity of
IH-RHAC with barrier and resource scales

The Pearson correlation coefficient was used to obtain

concurrent validity. Attitude and intention showed significant
correlation with help-seeking barriers; attitude, subjective norm,
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FIGURE 2

Path model estimation. At_1 = attitude 1 [(item 1 x item 5)/5], At_2 = attitude 2 [(item 2 x item 6)/5], At_3 = attitude 3 [(item 3 x item 7)/5], At_4 =
attitude 4 [(item 4 x item 8)/5]; SN1 = subjective norm 1 [(item 1 x item 4)/5], SN2 = subjective norm 2 [(item 2 x item 5)/5], SN3 = subjective norm 3
[(item 3 x item 6)/5]; AT, attitude; SN, subjective norm; SELF-E, self-efficacy; HELPA, help-seeking in the past; INT, intention.

TABLE 6 Path coefficients (standardized regression coefficients).

Hypothetical Path coefficients | Student’s | p-value
relationships (Standardized R) t-statistic

At —IN 0.22 323 0.001
Sn —IN 0.05 0.77 0.436
Self-e —IN 0.20 3.75 0.001
HELPA —IN 032 4.58 0.001

At, attitude; Sn, subjective norm; Self-e, self-efficacy; HELPA, help-seeking in the
past; IN, intention.

TABLE 7 f2 effect sizes.

Exogenous constructs ’Endogenous construct intention

Path coefficients

Attitude 0.22 0.04
Self-efficacy 0.20 0.04
HELPA 0.32 0.14

HELPA, help-seeking in the past.

TABLE 8 Pearson correlations of IH-RHAC scales with barrier and
resource scales.

Attitude| Sn Self- HELPA | Intention
efficacy
Barriers 0.15* 0.09 0.12 0.11 0.26%*
Resources 0.28** 0.40%* 0.41** —0.04 0.11

*p < 0.05,%p < 0.01.
Sn, subjective norm; HELPA, help-seeking in the past.

and self-efficacy showed significant correlation with help-seeking
resources (see Table 8).

When correlating the IH-RHAC scales with the barriers to
alcohol consumption subscale, the attitude correlated with the
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TABLE 9 Correlations of Pearson IH-RHAC scales with barrier subscales.

Morality No social No family
support and support
stigma
Attitude 0.10 0.15% 0.11
Subjective norm 0.06 0.09 0.08
Self-efficacy 0.08 0.11 0.11
HELPA 0.14* 0.06 0.09
Intention 0.21%* 0.23** 0.27**

“p < 0.01, *p < 0.05.
HELPA, help-seeking in the past.

absence of social support/stigma, the search for help in the past with
morality standards, and the intention with the morality standards,
absence of social support/stigma, and lack of family support (see
Table 9).

Attitude, subjective norms, and self-efficacy correlate with the
four resource subscales. Attitude and self-efficacy have greater
correlations with access to services, subjective norms with rejection
from parents/friends (see Table 10).

Discussion

The objective of this study was to develop a psychometric
scale from TPB that would assess attitudes, subjective norms,
self-efficacy, past help-seeking, and help-seeking intentions of
young adults with hazardous and harmful alcohol consumption.
The specific objectives were to analyze the structure, reliability,
and validity of the instruments scales and to identify whether
attitude, subjective norms, self-efficacy, and prior help-seeking
would predict help-seeking intentions. According to the results,
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TABLE 10 Correlations of Pearson IH-RHAC scales with resource
subscales.

Services| Conse- |Parent/Friends|Parent/Partner
quences rejection rejection

Attitude 0.30** 0.23** 0.24** 0.22**
Sn 0.37%* 0.35%* 0.39%* 0.35%*
Self- 0.42** 0.31%* 0.41** 0.36**
efficacy

HELPA —0.02 —0.07 —0.03 —0.04
Intention 0.14* 0.05 0.13* 0.08

*p < 0.01, **p < 0.05.
Sn, subjective norm; HELPA, help-seeking in the past.

the TH-RHAC instrument presented favorable psychometric
characteristics. The reliability of each subscale was satisfactory.

Regarding the proposed predictive model, it was found that
the attitude predicted help-seeking intentions, which is consistent
with other studies that have addressed the search for treatment
using TPB in substance dependent people ( , ,

H ) ) as well as what was found in
university students with mental health problems or harmful alcohol
). In
this study, attitude was not the strongest predictor of intention
in contrast to others for which it was ( , ;

consumption ( ) ; R

, ). Subjective norms did not predict help-
seeking intentions, similar to the findings in ( )
and ( ). There is evidence that this construct

has a weaker relationship with the intention to attend screening

( ;

help at mental health services ( >

) or in university students who seek
). Attitude,
subjective norms, and perceived behavioral control are expected to
vary in predicting intentions according to different behaviors and
situations ( R ). In university students with hazardous and
harmful consumption of alcohol, perceived social pressure was not
decisive for help-seeking intention.

Following ( ), young adults may consider
that their role models hold beliefs like theirs about seeking help,
which contributes to understanding that subjective norms have
not been predictors of intention. These results on perceived social
pressure are also similar to those reported by ( )
who indicated that young adults with a hazardous and harmful
consumption of alcohol were surrounded by friends and relatives
who drank excessively and had no social support from parents and
friends in seeking help, which shows the influence of the descriptive
norms that could be incorporated into the model as proposed by

(2011).

Self-efficacy was significantly associated with help-seeking
intention. This result supports what was found in different
investigations on the intention to start treatment in patients with
alcohol abuse ( R ) or in university students who
seek help from mental healthcare services ( s ;
). In this regard,

> > >
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( ) suggest studying the knowledge that young adults have
about the location and use of the different assistance services, since
this knowledge impacts perceived behavioral control and therefore
increases the intention to receive help.

Past help-seeking was the strongest predictor of help-seeking
intention. ( ) points out that past behavior is a good
predictor of subsequent behavior when attitudes and intention are
ambivalent and do not offer clear guidelines for action, which could
be understood when addressing a particularly sensitive issue due
to stigma and social discrimination associated with alcohol use
problems ( , ). Under these conditions including this
measure in the prediction models was valuable.

The help-seeking construct can be difficult to measure.

( ) of the evaluation of knowledge, attitudes, and
seeking help for mental health issues highlights the importance of
validating the measurement instruments. In this sense, this scale
has psychometric support, it was designed under an integrating
model, it is concise and can be applied individually or collectively,
in traditional or electronic format, it was created to evaluate the
university population, it can be used by teachers, psychologists, and
it can also be used to evaluate mental health literacy programs that
promote help-seeking for alcohol-related problems.

This scale differs from others ( R 3

) in that it is based on a solid theoretical framework and is
recommended for studying the help-seeking variable ( ,

), in addition to adhering to ( ) by having carried
out a pilot study to identify beliefs that supported the design of its
items. The results found through the model can help shape effective
interventions focused on changing attitudes and increasing self-
efficacies that promote the help-seeking of students from support
services on or off campus.

The limitations of this study were, first, not to evaluate the
help-seeking behavior itself, followed by the possible effect of social
desirability as it is a self-reporting instrument, and convenience
sampling limits results generalization. A future line of research
might be to evaluate this instrument’s predictive validity. Following

( ), researching young adults’ knowledge of the
mental healthcare services available on or off campus to check if
it has an impact on perceived behavioral control and therefore on
the formation of intention and help-seeking behavior would be
important.

IH-RHAC presented adequate psychometric characteristics,
evidence of its construct, convergent, discriminant, and concurrent
validity was obtained, and adequate reliability indices were attained.
Subsequent studies should obtain evidence of the predictive validity
of the instrument by evaluating help-seeking behavior. In this
paper, the advantages of using the non-parametric PLS-SEM
technique to test the prediction of TPB in help-seeking behavior
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were observed, a technique that allowed the researchers to acquire
evidence of the instrument’s construct validity.
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Objective: Given the frequent co-occurrence between alcohol use and sexual
behavior among adolescents, alcohol interventions may play a role in helping
prevent sexually transmitted infections (STIs) in this age group. Psychotherapy
“‘common factors” are one potential active ingredient in intervention efficacy.
Thus, the purpose of this study was to evaluate the influence of a critical common
factor, adolescent: provider connectedness, on STI risk reduction at 3months
post-intervention.

Methods: Community-based youth (N=168) were randomized to two 60-min
individual sessions of either motivational interviewing (M) or brief adolescent
mindfulness (BAM). Logistic regressions predicted post-intervention positive
STI from adolescent: provider connectedness, intervention condition, and their
interaction. Path analytic models tested post-intervention hazardous drinking as
a mediator of the association between adolescent: provider connectedness and
reduction in STI risk at 3-month follow-up.

Results: Stronger adolescent: provider connectedness reduced risk of STI at
3months post-intervention, with no differences by treatment condition. A
mediational relationship between adolescent: provider connectedness and STI
risk via hazardous drinking was not observed.

Conclusion: Psychotherapeutic common factors, including adolescent: provider
connectedness, may be important in mitigating adolescent health risk in
behavioral interventions, above and beyond intervention condition and beyond
the target behavior of the intervention.

adolescents, alcohol use, STI risk, common factors, motivational interviewing,
mindfulness
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1. Introduction

Adolescents represent one of the highest-risk groups for
acquisition of sexually transmitted infections (ST1s), accounting for
nearly half of newly reported cases annually (Kreisel et al., 2021), and
data continue to reflect that the likelihood of HIV infection is elevated
among certain groups who have historically been less well represented
in research, including youth ages 13-24 (Mendenhall and Singer,
2020). Of critical current public health importance is that present rates
of oftentimes preventable STIs are escalating quickly among young
people, despite several decades of declining rates of STIs in this age
group (Feldstein Ewing and Bryan, 2020). Motivational interviewing
(MI) has gained traction as an HIV/STI prevention intervention
approach that is well-positioned to access and engage otherwise
difficult-to-reach youth through settings such as pediatric/medical,
juvenile justice, and school based-health centers (Vallabhan et al,
2017; D'Amico et al., 2018; Feldstein Ewing et al., 2022; Thompson
et al,, 2020; DiGuiseppi et al., 2021; Gaume et al., 2021; Miller et al,,
2021; Sanchez-Puertas et al., 2022). Across settings, brief (often 1-2
session) HIV/STI prevention intervention programs such as MI have
gained support for their capacity to reach and engage youth, often by
meeting them where they are both physically and socioemotionally.
Studies utilizing MI as a prevention program for youth HIV/STT and
other health risk behaviors have shown reductions in health risk
behaviors as distally as 12 months post-intervention (Murphy et al.,
2012; D'Amico et al., 2018; Naar et al., 2020; Miller et al., 2021). While
these existing HIV/STI prevention intervention approaches show
promise, they still have modest effect sizes (Schmiege et al., 2011;
Feldstein Ewing et al., 2016¢; Bryan et al., 2018; Bryan and Feldstein
Ewing, 2018; Gillman et al., 2018; Feldstein Ewing and Bryan, 2020;
Gibson et al., 2020; Bryan et al., 2021; Schmiege et al., 2021). Even
among the strongest evidence-based behavioral HIV/STI prevention
interventions, including MI (Hettema et al., 2005; Lundahl et al., 2013;
Miller and Rollnick, 2013; Henderson et al., 2020), effect sizes for
youth (Jensen et al., 2011; Cushing et al., 2014; Steele et al., 2020;
Calomarde-Gomez et al., 2021) indicate that there is still substantial
room for improvement (Feldstein Ewing et al., 2016a; Silvers et al.,
2019). Similarly, meta-analyses of MI reflect that gains are modest and
component studies are fraught with statistical and clinical
heterogeneity (Morales et al., 2018; Henderson et al., 2020). Together,
these data leave concerned providers at a loss for how to better
articulate HIV/STI prevention programs to more impactfully catalyze
and sustain behavior change with this important and underserved age
group (Cushing et al., 2014; Feldstein Ewing et al., 2016a,c; Morales
etal,, 2018; Silvers et al., 2019; Feldstein Ewing and Bryan, 2020; Steele
et al., 2020).

Behavioral interventions for adolescent alcohol use may offer one
avenue to more efficaciously target and reduce substance-related HIV/
STI risk behavior (Kahler et al., 2018; Schmiege et al., 2021; Starks
et al., 2022) by accessing and intervening on hazardous drinking-a
central risk factor in the STI health decision making context (Feldstein
Ewing et al, 2016c). Adolescence is a period of increased
experimentation with alcohol, which frequently corresponds with
debut and exploration of sexual behavior in this age group (Feldstein
Ewing et al, 2016¢). Alcohol use prior to intercourse is not
uncommon: of the more than 27% of sexually active high school
students in the United States (US), over one-fifth reported alcohol
and/or other substance use prior to their most recent intercourse
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(Szucs et al, 2020). This is concerning, as alcohol use prior to
intercourse can escalate risk for HIV/AIDS risk behaviors among
adolescents, including acquisition of STIs (e.g., via incorrect condom
use, condomless sex, and/or intercourse with multiple partners)
(Ritchwood et al., 2015). Ultimately, when youth are intoxicated, they
are less able to successfully engage in the requisite planning for
enactment of health protective behaviors, which in turn increases the
risk for exposure to STIs, and, in addition to other long-term sequelae
(e.g., infertility, neurological problems, blindness), heightens risk of
HIV infection (Feldstein Ewing et al.,, 2016¢; Bryan et al., 2018;
Feldstein Ewing and Bryan, 2020; DiClemente et al., 2021). A recent
randomized controlled trial (RCT) found that the inclusion of alcohol
content in a single-session, 2-h group-based HIV/AIDS risk
intervention for adolescents reduced risk of STT at follow-up compared
to an intervention focused only on reducing HIV/AIDS risk behavior
(Bryan et al., 2018). Another study by the same team, but with a
different sample, observed that MI interventions incorporating
alcohol content were more efficacious in reducing HIV/AIDS risk
behavior than an educational condition that only contained sexual risk
reduction content (Bryan et al., 2021). These findings suggest that MI
interventions incorporating alcohol content may be particularly well-
positioned to reduce STI risk among youth.

1.1. The role of common therapeutic
factors in efficacy of interventions for
adolescent health risk behaviors

The therapeutic relationship is the cornerstone of MI, wherein
empathic understanding and acceptance are critical to the delivery of
the intervention (Moyers, 2014). A large literature has examined how
these relational psychotherapeutic “common factors,” including
adolescent: provider connectedness, may enhance outcomes (e.g.,
reductions in drinking) across intervention modalities (Wampold,
2015; Magill et al., 2019, 2021). Within the therapeutic context, the
connection between patient and provider is assumed to be healing in
and of itself (Cuijpers et al., 2019). Given the literature underscoring
the particularly impactful role of therapeutic common factors in MI
studies with adults more broadly (Miller and Moyers, 2015), it may
be the case that adolescent: provider connectedness could also help
enhance health risk reduction in the adolescent age group. This is
particularly relevant given the developmentally salient shift in
adolescents’ interpersonal awareness and social landscape that can
directly impact health risk behavior (Silvers et al., 2019), changes in
relationship dynamics with adults and authority figures (e.g.,
healthcare providers), and drive for increased autonomy over health-
related behaviors and choices. Youth’s perceptions of the relationship
between patient and provider play an important role in health-related
decisions: youth are more likely to engage in mental healthcare if they
feel respected, taken seriously, listened to, and not judged by their
provider (Radez et al., 2021). Further, there is evidence that the
therapeutic relationship is influential in outcomes of adolescent
therapy for internalizing, externalizing, and substance-related
problems (Shirk and Karver, 2003; Faw et al., 2005; McCambridge
et al,, 2011; McLeod, 2011; Shirk et al., 2011).

Common factors, including elements of the therapeutic
relationship, are often posited to be at least partially responsible for
the frequently observed lack of between-condition differences in
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efficacy across therapeutic modalities (Messer and Wampold, 2002).
Our team’s prior clinical HIV/STI prevention intervention studies
with youth have found fewer between-condition outcomes than
expected, despite carefully and successfully ensuring distinction
between modalities via use of separate therapists across conditions,
separate supervision throughout the course of the study, and validated
fidelity metrics that supported our capacity to deliver distinct content
and clinical approaches in these interventions (Feldstein Ewing et al.,
2013, 2014, 2015, 2016b, 2022; Mackiewicz-Seghete et al., 2022; Dash
etal, 2023). As such, our observation of minimal differences between
intervention conditions likely does not reflect intervention
contamination and/or therapist overlap; rather, we posit that these
outcomes reflect the presence and salience of common relational
factors such as youth: provider relationship factors, and their impact
of HIV/STI prevention
programming (Miller and Moyers, 2015). Consistent with the broader

across all modalities intervention
common factors literature, it may be the case that these interventions
are efficacious with adolescents because they provide 2h of individual
attention with a caring and nonjudgmental adult; that is, they foster a
positive connection between the adolescent and the provider. This
foundation of a warm, supportive, therapeutic environment could, in
part, be what helps positively position youth for health-oriented

behavior change.

1.2. Present study

The present study represents a secondary analysis of data from an
RCT examining brief MI and mindfulness interventions for
adolescent alcohol use (ClinicalTrials.gov registry number
NCT03367858) The purpose of this study was to evaluate the
influence of a common factor, adolescent: provider connectedness,
on STT risk reduction at 3months post-intervention across two
therapeutic modalities: MI and brief adolescent mindfulness (BAM).
Additionally, given the interconnected findings that (1) common
factors within brief interventions for adolescents are associated with
reductions in alcohol use, (2) many adolescents consume alcohol
prior to engaging in sexual behavior, and (3) incorporating alcohol
content into HIV/STI prevention intervention is associated with
greater reductions in health risk behavior, we also aimed to test
whether reductions in hazardous drinking might mediate the
association between adolescent: provider connectedness and STT risk
reduction. We hypothesized that adolescent: provider connectedness
would significantly reduce odds of positive STI at 3-month follow-up
above and beyond intervention condition, and that this negative
association between adolescent: provider connectedness and positive
STIs at 3-month follow-up would be mediated by post-intervention
reductions in hazardous drinking.

2. Materials and methods

2.1. Trial design

The goal of the parent RCT was to begin to pave the way for new
translational (integrated brain: behavioral) studies in the field of
adolescent addiction (Mackiewicz-Seghete et al., 2022). Building upon
prior work, which had largely used single-treatment arm
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within-subjects designs (Feldstein Ewing et al, 2013, 2016b),
adolescents were randomized to one of two empirically supported
behavioral treatments for addiction, MI (Jensen et al., 2011) and BAM
(Crane et al,, 2017). Participants across both conditions discussed
factors relevant to problem drinking and received two individual
60-min sessions of one-on-one treatment contact; no treatment as
usual (TAU) condition was administered. The MI and BAM
interventions were selected due to the preliminary translational
(integrated brain: behavioral) literature available for each modality-a
topic central to the parent study questions (Mackiewicz-Seghete
etal., 2022).

The parent RCT utilized a parallel assignment model, with an
allocation ratio of 1:1 (see CONSORT, Figure 1). Participants were
blinded to intervention assignment and all interventionists were
trained in, supervised in, and delivered only one of the two
interventions. All study procedures were conducted with University
Institutional Committee on Human Subjects approval and a federal
Certificate of Confidentiality. Consent was obtained for participants
age 18years or older and parent consent with adolescent assent was
obtained for youth under age 18years. Youth received up to $150 for
completing the intervention. Requests for deidentified data can
be made to the senior author.

2.2. Participants

2.2.1. Eligibility criteria

Participants were community-based youth recruited in the
northwest United States. Eligibility included age of 14-19, current
engagement in hazardous drinking (defined for the parent RCT as one
or more heavy drinking episodes during past 2 months), and no more
than three past-month non-tobacco or non-cannabis-substance use
events. Exclusion criteria also included left-handedness and/or MRI
contraindications in line with the translational requirements for the
parent study.

2.2.2. Present sample

Sample size for the parent study was determined via power
analysis at a two-tailed alpha of 0.05 and power of.80. The power
analysis assumed 16% attrition over the follow-up period. For this
study, the analytic sample included all adolescents who completed the
intervention and 3-month follow-up data collection protocol (N=168;
35.71% female; M,,.=18.13 [SD=1.12]; see Table 1). Baseline data
were collected from participants at the university-based laboratory
during attendance for intervention sessions, and follow-up was
conducted in person at the university-based laboratory 3 months
post-intervention.

2.3. Interventions

Adolescents were randomized to one of two individual-level
manualized empirically supported behavioral treatments: MI
(Feldstein Ewing et al, 2009) or BAM (Feldstein Ewing and
Somohano, 2015). Of note, both MI and BAM are client-centered,
primarily open-ended approaches (and thus, in these manuals, are
youth-guided and not directive approaches). Participants received one
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/\

Assessed for eligibility
N=1,037 Excluded (n=833)
*  Declined participation (n=45)
> * Ineligible (n=788)
*  MRI contraindication
Consented and Randomized (n=152) ) )
- *  Did not meet inclusion
N=204 "
criteria (n=660)

Motivational Interviewing (MI) Group
Allocated to intervention
N=101 (49.5%)

Completed pre-treatment scan N=97 (96%)
Included behavioral data: N=82
Included neuroimaging data: N=58
Missing/incomplete (behavioral) data: N=15

Brief Adolescent Mindfulness (BAM) Group
Allocated to intervention
N=103 (50.5%)

Completed pre-treatment scan N=101 (98%)
Included behavioral data: N=88
Included neuroimaging data: N=69
Missing/incomplete (behavioral) data: N=13

|

,

3 Month Post-Intervention
N=81 (84%)

Completed full intervention: N=81 (100%)
Completed post-treatment scan N=81
Included behavioral data: N=81
Included neuroimaging data: N=58
Incomplete/quality control (neuroimaging) data: N=27

3 Month Post-Intervention
N=87 (86%)

Completed full intervention: N=87 (100%)
Completed post-treatment scan N=87
Included behavioral data: N=87
Included neuroimaging data: N=69
Incomplete/quality control (neuroimaging) data: N=21

FIGURE 1
Study CONSORT.

TABLE 1 Sample characteristics and descriptive statistics.

Total (N=168) MI (N=81) BAM (N=87) Difference test
Demographics N (%) or M (SD) N (%) or M (SD) N (%) or M (SD)
Age 18.13 (1.12) 18.35(0.95) 17.92 (1.22) t(166) =2.40, p =0.02
Cisgender female 60 (35.71%) 30 (37.04%) 30 (34.48%)
Cisgender male 98 (58.33%) 47 (58.02%) 51 (58.62%) ¥* (3)=0.45, p =0.93
Transgender or genderqueer 10 (5.95%) 4 (4.94%) 6 (6.90%)
Non-Hispanic white 129 (76.79%) 61 (75.31%) 68 (78.16%)
African American 8 (4.76%) 1(1.23%) 7 (8.05%)
Native Hawaiian or Pacific Islander 6 (3.57%) 2 (2.47%) 4 (4.60%) X (6)=5.30, p =051
Asian American 28 (16.67%) 13 (16.05%) 15 (17.24%)
Native American or Alaska Native 6 (3.57%) 2 (2.47%) 4 (4.60%)
Hispanic 26 (15.48%) 17 (20.99%) 9 (10.34%)
Other identity 5(2.98%) 2 (2.47%) 3 (3.45%)
Adolescent: provider connectedness 5.78 (1.22) 6.11 (1.04) 5.48 (1.30) t (165)=—3.47 p =0.0007
Positive STI
Positive STT history at baseline
(lifetime) 11 (6.55%) 5 (7.81%) 6(9.38%) ¥ (1)=0.10, p =0.75
Positive STT at 3 month follow-up 6 (3.57%) 3 (4.48%) 3 (4.55%) ¥’ (1)=0.53,p =0.46
Hazardous drinking 4.45 (5.65) 4.93 (6.08) 4.01 (5.21) t(166)=—1.05, p =0.30

MI, motivational interviewing; BAM, brief adolescent mindfulness; STI, sexually transmitted infection; M, mean; SD, standard deviation. Bold font denotes statistically significant difference test.
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of the two time-matched interventions. Interventions were comprised
of two 60-min sessions that were delivered with at least one
intervening weekend to give youth the opportunity to practice session
content in between meetings. The MI intervention applied
MI-congruent approaches (Miller and Rollnick, 2013) to foster
adolescent-driven behavior change in the context of alcohol use. The
adolescent-tailored mindfulness intervention introduced youth to
eastern thought with the goal of demystifying mindful concepts to
help unburden and navigate stressors, including in the context of
alcohol use. Intervention manuals are available upon request to the
senior author. Further details on the interventions, therapist training,
and intervention fidelity are available in Mackiewicz-Seghete
etal. (2022).

2.4. Outcome measures

Primary outcome measures for the parent RCT are described in
Mackiewicz-Seghete et al. (2022). Results indicated that both
interventions (MI and mindfulness) performed equivalently in
reducing adolescent alcohol use at 3 months post-intervention, with
no differences by treatment group. The design of the parent trial did
not include collection of any information on harms of the intervention.

2.4.1. Adolescent: provider connectedness

Immediately following the second and final intervention session,
youth completed the Inclusion of Other in the Self scale, a pictorial
measure of interpersonal closeness implemented in evaluations of
behavioral interventions (Aron et al., 1992) that has been validated
and used previously in adolescent populations (Lourenco et al., 2015;
Braams and Crone, 2017; Meng et al., 2022). The measure includes a
sequence of 7 images depicting two circles (one representing the youth
and, for the present study, one representing the counselor) that overlap
to varying degrees. Youth were instructed to select the image that they
felt best represented their connectedness with their counselor. The
scale ranged from 1 to 7. The adolescent: provider connectedness
variable was mean centered for analysis.

2.4.2. Sexually transmitted infection (STI)

At baseline, participants responded to a validated sexual history
measure regarding lifetime history of STIs with the item: “have
you ever had a sexually transmitted infection like chlamydia, herpes,
or warts?” At the 3-month-follow-up, participants reported if they had
been diagnosed with an STI (such as chlamydia, herpes, or warts)
during the prior 3 months (i.e., since completing the intervention).

2.4.3. Adolescent hazardous drinking

Adolescent hazardous drinking was measured by the Rutgers
Alcohol Problems Index (RAPI; White and Labouvie, 1989). The
RAPI is a well-validated 23-item metric of problem drinking (e.g.,
“Missed out on things because you spend too much money on
alcohol”). Response options for each item (never, 1-2 times, 3-5
times, 6-10 times, more than 10 times) were summed to create an
index of hazardous drinking. At follow-up, participants reported their
post-intervention hazardous drinking over the past 3months
(a=0.84) (i.e., since completing the intervention).
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2.5. Statistical methods

Analyses were conducted in SAS Version 9.4 (SAS Institute Inc.,
2014) and Mplus version 8 (Muthén, 2017). Preliminary analyses
tested baseline equivalence on demographic characteristics,
adolescent: provider connectedness, positive STI (lifetime), and
hazardous drinking across conditions. Next, a series of logistic
regression models predicting post-intervention STT risk reduction
were fit using SAS PROC LOGISTIC. First, we tested a model
including main effects of adolescent: provider connectedness and
intervention, and an adolescent: provider connectedness x
intervention interaction (“Model 17). Next, the adolescent: provider
connectedness x intervention interaction was dropped from the
model (“Model 2”). Finally, positive STT (lifetime) at baseline was
included as a predictor to determine whether the effect of adolescent:
provider connectedness persisted above and beyond the effect of
lifetime STT history (“Model 3”). We subsequently tested post-
intervention hazardous drinking as a mediator of adolescent:
provider connectedness and STTI risk reduction at 3 months via path
analysis conducted in Mplus. This model was structured to mirror
Model 3, meaning that it included positive STI history (lifetime) at
baseline and intervention as well as (1) a direct path from adolescent:
provider connectedness to post-intervention STI risk reduction, (2)
a direct path from adolescent: provider connectedness to post-
intervention hazardous drinking, (3) a direct path from post-
intervention hazardous drinking to post-intervention STI risk
reduction, and (4) and indirect path from adolescent: provider
connectedness to post-intervention STI risk reduction via post-
intervention hazardous drinking. Modeling was conducted using full
information maximum likelihood estimation with bootstrapped
standard errors.

3. Results
3.1. Sample characteristics

Data collection was conducted from January 2017 through
January 2020. All follow-up data were collected prior to the onset
of the COVID-19 pandemic. Of the 1,037 youth screened for
eligibility, 204 provided consent/assent and were randomized to
condition (101 MI, 103 mindfulness). Of those participants, 168
completed 3-month follow-up data collection protocols (81 MI, 87
mindfulness; see Figure 1) and were included in the present analyses
(results from analyses including all participants randomized to
condition are available in the Supplemental material); one
participant was excluded from analyses due to extreme response
patterns. Demographics and descriptive statistics for study variables
are presented in Table 1; SGM youth represented 6% of the sample.
Baseline age and adolescent: provider connectedness differed across
intervention groups, with participants in the MI condition being
slightly older (18.35years vs. 17.92years) and reporting stronger
adolescent: provider connectedness scores (6.11 vs. 5.48). Rates of
positive STI did not differ across the MI and mindfulness conditions
at baseline (7.81% vs. 9.38%) or 3-month follow-up (4.48%
vs. 4.55%).
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TABLE 2 Results from logistic regressions predicting positive STI at
3months post-intervention.

Estimate OR X2 p
(95% Cl) (95% ClI)
Model 1
Main effect
Adolescent: provider —0.58 (—1.10,
- 4.69 0.03
connectedness —0.06)
Intervention MI vs.
BAM [Adolescent:
—0.17 (—1.04, 0.71 (0.13,
provider 0.15 0.70
0.70) 4.02)
connectedness =0
(mean)]
Interaction
Adolescent: provider
—0.13 (—0.65,
connectedness x 0.25 0.62
) ) 0.39)
intervention
0.49 (0.21,
MI
1.14)
0.64 (0.35,
BAM
1.19)
Model 2
Main effect
Adolescent: provider —0.54 (—1.04, 0.58 (0.35,
4.39 0.04
connectedness —0.04) 0.97)
—0.07 (—0.85, 0.86 (0.18,
Intervention 0.04 0.85
0.70) 4.09)
Model 3
Main effect
Adolescent: provider —0.58 (—1.21, 0.56 (0.30,
3.24 0.07
connectedness 0.05) 1.05)
—0.53 (-1.61, 0.35 (0.04,
Intervention 0.92 0.34
0.55) 3.02)
No positive STI
—1.92 (—2.94, 0.02 (0.00,
history at baseline 13.72 0.0002
—0.90) 0.16)
(lifetime)

Bold font, significant estimate, p <0.05; MI, motivational interviewing; BAM, brief
adolescent mindfulness; STI, sexually transmitted infection; OR, odds ratio; CI, confidence
interval.

3.2. Model results

Results of the logistic regression models are presented in Table 2.
In the first model (“Model 17), stronger adolescent: provider
connectedness was associated with lower odds of positive STI at
3 months post-intervention. The adolescent: provider connectedness
X intervention interaction was nonsignificant, and inspection of the
odds ratios for each condition confirmed that the effect of adolescent:
provider connectedness on STT risk reduction at 3months did not
differ across intervention condition. As such, we proceeded with
dropping the adolescent: provider connectedness x intervention
interaction term from the model (“Model 2”), but retained
intervention due to differences in adolescent: provider connectedness

Frontiers in Psychology

10.3389/fpsyg.2023.1171264

ratings across condition (see Table 1). The effect of adolescent:
provider connectedness remained significant in this model, with
higher adolescent: provider connectedness rating decreasing odds of
positive STT at 3 months. When lifetime history of STI (baseline) was
included in the model (“Model 3), adolescent: provider connectedness
was, by a very small margin (0.04 vs. 07), no longer significant;
however, magnitude of effect for adolescent: provider connectedness
was not diminished, suggesting that this shift may be due increased
imprecision of the estimate (as evidenced by the widened confidence
interval), potentially resulting from data sparsity, rather than true
absence of effect (Gelman and Stern, 2006; Greenland et al., 2016).

Results from the mediation model are depicted in Figure 2. Post-
intervention hazardous drinking did not predict ST1 risk reduction at
3 months (f=—0.10, SE=0.29, p=0.73). Direct effects of adolescent:
provider connectedness on hazardous drinking neared but did not
achieve statistical significance (f=-0.16, SE=0.08, p=0.06). The
indirect effect adolescent: provider connectedness on STI risk
reduction at 3 months via hazardous drinking was also near-zero and
nonsignificant (#=0.02, SE=0.05, p=0.73). Again, positive lifetime
history of STI (baseline) was the most robust predictor of STT risk
reduction at 3months (f=0.46, SE=0.15, p=0.002), though the direct
effect of adolescent: provider connectedness displayed an estimate of
moderate magnitude and neared statistical significance (f=-0.35,
SE=0.19, p=0.07). Together, this pattern of results suggests that the
present analysis may have been underpowered to detect the direct
effects on adolescent: provider connectedness on post-intervention
hazardous drinking and STT risk reduction within this more complex
model, despite evidence of these associations in the prior models
presented here.

4. Discussion

The present study aimed to explore the degree to which a well-
established psychotherapeutic “common factor,” adolescent: provider
connectedness, may impact adolescents’ HIV/AIDS risk behavior in
the context of two widely-used brief behavioral interventions, MI and
mindfulness. While most studies examining relational factors have
done so in adult samples (Fliickiger et al., 2018; Cuijpers et al., 2019),
results here supported the role of common factors on HIV/AIDS
outcomes during behavioral interventions for adolescents. Specifically,
we found that adolescent: provider connectedness was significantly
and directly associated with short-term (3 month) STI risk reduction
among adolescents, an age group that is at elevated risk for STT and
HIV/AIDS (Kreisel et al, 2021). In fact, adolescent: provider
connectedness predicted STI risk reduction above and beyond the
impact of each independent intervention (MI vs. mindfulness). This
pattern of results indicates that adolescent: provider connectedness is
relevant to health behavior outcomes beyond the sphere of substance
use, even within an intervention targeting alcohol consumption.
Given the role of positive STIs as a central risk factor for the later
acquisition of HIV/AIDS, this finding has high public health
relevance. Ultimately, these data suggest that providers who work with
youth in caring, compassionate ways even during very brief (2-session)
interventions, may be able to significantly impact the reduction of
important health risk behavior at a time when STIs are on the rise

among adolescents (Feldstein Ewing and Bryan, 2020).
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Mediation model.
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In terms of clinical implications, the data observed in this study
align with recent reviews (Feldstein Ewing et al.,, 2016a; Yeager et al,
2018; Silvers et al., 2019; Feldstein Ewing and Bryan, 2020), which
suggest stepping back from existing paradigms to understand the
nature and impact of the youth: provider relationship on youth HIV/
STI and alcohol use outcomes in this age group. These clinical reviews
support that interventions like MI allow providers to rapidly and
impactfully connect with youth (Feldstein and Ginsburg, 2007).
Qualitative data from our team’s prior studies reflect that youth report
feeling like these brief prevention intervention programs offer an
opportunity to explore their HIV/STI and related syndemic health risk
behavior in a non-judgmental atmosphere, facilitating the unique
experience of feeling listened to, respected, and empowered to make
a behavioral change when they are ready. Similarly, providers
conducting brief prevention programs with youth can clearly
articulate those with whom they felt more connected, and how that
connection seemed to act as an engine for therapeutic rapport and
subsequent HIV/STI and related health risk intervention gains. While
it is clear to most MI providers that these relational factors represent
an essential component of who responds (and who does not) to brief
behavioral HIV/STI prevention intervention programs (Miller and
Moyers, 2015), this study takes a step further by examining these
relationships quantitatively with understudied an underserved
age group.

Such empirical data are urgently needed to meaningfully advance
provider direct practice in HIV/STI and syndemic prevention
intervention programs with youth (Feldstein Ewing et al., 2016a;
Silvers et al., 2019; Feldstein Ewing and Bryan, 2020). We propose
that we have found comparable outcomes across distinct evidence-
based behavioral HIV/STT and syndemic prevention interventions

Frontiers in Psychology

(MI vs. mindfulness) within our RCTs because they all share the
common core of providing youth with individualized attention with
a caring adult. Important in this equation, these relationships were
not localized to only HIV/STI and syndemic prevention interventions
utilizing approaches specific to MI or mindfulness; rather, these
effects have also been generalized across other intervention
modalities examined by our team, including those with highly
didactive/tutorial-based and reward-centered frameworks, such that
they performed on par with the youth receiving MI at some, if not all,
of the study follow-ups (Feldstein Ewing et al., 2013, 2014, 2015,
2016b, 2022; Mackiewicz-Seghete et al., 2022; Dash et al., 2023). In
sum, there appears to be something highly impactful in this youth:
provider relationship that we must continue to explore in youth
clinical research.

This has several implications for risk reduction strategies for
adolescents and training for providers who work with this age group.
These data suggest that a relationship with a caring adult can reduce
youth engagement in HIV/AIDS risk behaviors, even within an
intervention focused on other health risk behavior (i.e., alcohol use).
While future research is requisite to disaggregate what constitutes
meaningful therapeutic rapport, and how we can best facilitate and
achieve it with our youth who are of high need and low treatment
receipt, this study indicates that opening the door to build an
impactful relationship is critical. The potential transportability of
such a transtheoretical approach is highly promising in terms of
generalizing risk reduction approaches to a wide range of settings and
maximizing the reach of efficacious approaches. In terms of training
for providers, an important implication may be that explicit training
in skills that foster interpersonal connectedness in addition to the
“nuts and bolts” of manualized treatments is of critical importance.
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4.1. Limitations

While this study had numerous strengths, including a first look
at the role of the adolescent: provider connectedness in STI
outcomes within an underexamined age group, results of the
present study should be interpreted in light of limitations. Because
the parent study was not originally developed to examine STT risk
reduction, we were not able to include biometric testing for STIs. In
addition, given the somewhat limited sample size, analyses may
have been underpowered; future studies would benefit from
replication of this analysis with a larger sample size fully powered
to detect what is often a subtle effect for therapeutic outcomes this
age group. Relatedly, it is unclear how results from this sample of
adolescents recruited from the northwest US may generalize to
other regions and populations. Finally, while it speaks well to our
teams capacity to engender positive therapeutic working
relationships with this sample of young people, ratings of
adolescent: provider therapeutic connectedness were uniformly
high, which may have limited variability to detect statistically
significant associations between study variables.

4.2. Conclusion

This study builds on recent calls regarding the importance of
explicitly examining the multifactorial nature of HIV risk in order to
specifically incorporate and examine co-occurring outcomes that can
dynamically exacerbate youth health risk, including the intersection
of sexual risk behavior, positive STI, and alcohol use. The importance
of examining such syndemic outcomes simultaneously is that they
can interactively, negatively influence young people’s developmental
trajectory, placing youth at greater risk for sustained patterns of
health risk and related problems as they transition into adulthood
(Castelpietra et al., 2022; Fu et al., 2022; Safiri et al., 2022). Extant
meta-analyses of patient: provider relational factors indicate promise
(small to medium effects) in broad-based mental health outcomes
among older populations (e.g., adults) (Martin et al., 2000; Rouleau
etal,, 2020; Del Re et al., 2021; Rodriguez et al., 2021; Lauckner et al.,
2022) and children/adolescents (Murphy and Hutton, 2018; Roest
et al., 2023), but the youth HIV/STI prevention intervention field
remains largely absent from empirical studies that examine the role
of youth: provider relational factors. The present study is one step
toward filling this gap.

Given that behavioral interventions are one of the most widely
utilized intervention approaches to reduce HIV/AIDS risk for
adolescents (Cushing et al., 2014; Hosek and Pettifor, 2019), these
findings represent a relevant signal indicating the importance of
further future exploration of the role of common factors across other
adolescent HIV/AIDS risk reduction modalities. While these data do
not ask or answer questions that enable us to speak to risk reduction
strategies that may be most impactful to adolescents at this time, these
data do highlight the continued need to deeply query and evaluate
what constitutes common factors and how they may be impactful in
HIV/STI risk reduction.

Because adolescence is a time of enhanced exploration of health
risk behaviors including alcohol use and HIV/AIDS risk behaviors,
identifying how to most meaningfully promote therapeutic
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relationships that will allow practitioners to explore HIV/AIDS health
during what is often limited contact with clinical providers and youth
is of critical public health importance for high need and underserved
young people (Feldstein Ewing and Bryan, 2020). This study suggests
that even in brief intervention settings, individual time with a caring
adult may be particularly impactful in supporting health-oriented
adolescent behavior change across numerous domains of adolescent
health, including, but not limited to, HIV/AIDS risk reduction. Future
research should continue to build upon these findings to examine how
common factors within other types of brief and/or behavioral
intervention modalities may continue to impact adolescent health and
development. In sum, this study begins to open an essential window
into the role of relational factors in youth HIV/STI prevention
intervention response-an under-studied area among youth at high risk
for HIV. Together, these data bring us one small step closer to
developing more impactful HIV/STI prevention interventions,
delivered at the right time, in the right way, to high-risk young people.
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