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Abstract

Background: Thenumerous mental health awareness campaigns during the COV1D-19 pandemic have shifted our understanding
and perception of mental health.

Objective: The purpose of this study is to evaluate predictors of mental health literacy (MHL), that is, one’s knowledge and
beliefs about mental disorders. We evaluate whether digital health literacy, empathy, and mentalizing contribute to MHL.

Methods: Our sample consisted of 89 health care major students, aged between 17 and 32 years, studying at a university in
Lebanon. The Mental Health Literacy Scale for Healthcare Students (MHLS-HS), the eHealth Literacy Questionnaire (eHLQ),
the Basic Empathy Scale (BES), and the Reflective Functioning Questionnaire-8 (RFQ-8) were used.

Results: Multipleregression analyses revealed that the Engagement in Own Health subscale of digital health literacy constituted
a predictor of MHL. While empathy and mentalizing did not directly predict MHL, they were found to predict components of
MHL.

Conclusions: Thisisthefirst study to evaluate digital health literacy, empathy, and mentalizing as predictors of MHL in Lebanon,
a country where mental health is till considered taboo. Moreover, this pilot study is the first to provide some support for the
predictive role of some digital health literacy subscales on MHL in light of the rise of the digital era following the COVID-19
pandemic.
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: promoted mental health literacy (MHL), a concept defined as
Introduction our * knowledge and beliefs about mental disordersthat aid their
Overview recognition, management, or prevention” [2]. MHL has been

found to enhance self-efficacy for help-seeking, diminish stigma

Despite the negative impact of the COVID-19 pandemic on
both physical and mental health, the globa health crisis has
reshaped our perception and understanding of mental health,
reducing mental hedlth stigma and normalizing mental
health-related discussions [1]. In away, the COVID-19 erahas
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surrounding mental disorders, and, most importantly, increase
the ability to maintain psychological well-being [3]. Therefore,
it could be argued that promoting MHL could play a central
role in preventing and treating mental disorders. Most studies
evaluating MHL focus on the general public's understanding
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of mental health rather than factorsthat can contributeto MHL.
Addressing this gap, this study aims to explore predictors of
MHL in a sample of hedth care major students. More
specifically, we evaluate whether the availability of practical
tools such as digital health technologies or psychological
characteristics such as empathy or mentalizing can contribute
to MHL in health care major students.

The Role of Digital Health in Promoting MHL

In today’s digital age, health care providers have been
increasingly making use of technology in their professional
practice [4]. The use of digital health has increased at an even
higher rate during the COVID-19 pandemic, as it has become
anecessity at theindividua, ingtitutional, and socia levels[5,6].
Beyond being a highly effective solution to working through
health problems during the pandemic, digital health—in other
words, accessing health-related information on the web—has
the potential to shift the health care paradigm from mere
treatment to prevention [7,8]. In Lebanon, Tohmeet a [9] found
that mental health professionals aready had experience
delivering web-based consultations before the COVID-19
pandemic, and, despite preferring face-to-face sessions, mental
health practitioners reported numerous benefits of using digital
health tools.

Initially adopted as a short-term sol ution to overcome obstacles
imposed during the COVID-19 pandemic (eg, lockdown), the
use of digital technologiesfor health has enhanced digital health
literacy [10], meaning the ability to seek, find, understand, and
assess hedlth-related information from electronic sources in
order to address and solve ahealth problem [11]. Digital health
literacy allows individuals to communicate health information
and make informed decisions that promote well-being. In a
systematic review evaluating the association between health
literacy, digital health literacy, and physical health outcomes
[12], digital hedlth literacy was found to be associated with
perceived and reported better communication with health care
providers, health-promoting behaviors, and self-management
of health needs[13,14]. Asfor mental health, Lincoln et a [15]
found that low health literacy was associated with negative
mental health outcomes such as depressive symptoms. Whether
these results apply to digital health literacy is still unknown.
Research has yet to establish an association between digital
health literacy and mental health outcomes, an association that
could be mediated by MHL.

As an extension of health literacy, MHL is a relatively new
construct, focusing specifically on accessing web-based
information about mental health, namely emotional and
psychological difficulties [2]. Hence, most studies on digital
health literacy focus on its association with physical health
outcomes only. To our knowledge, no study has yet evaluated
whether this association applies to mental health. It can be
argued, however, that digital health literacy can be a crucial
component in promoting MHL. Understanding the potential
benefits of digital health literacy in promoting MHL would be
useful for policymakers, as it would alow them to devise
policies and interventions focusing on promoting the use of
digital health in the health care sector. Thiswould equip health
care providerswith thetools needed to work in adigitized health
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sector [16,17], contributing to MHL in the general public and
potentially leading to better psychological outcomes.

Empathy and Mentalizing as Predictors of MHL

Another line of research focused on pinpointing the
psychological factorsthat could predict MHL, such as empathy.
Empathy, or putting oneself in others’ shoes, is understood as
one'sahility to understand what the other isfedling and to match
that emotion [18]. Asaconcept, empathy entails both cognitive
and affective elements that lead to a sense of emotiona
understanding [19]. The emotional component of empathy
relates to one's emational response to the other’s experience,
while cognitive empathy involves imagining the other person’s
mental state, feelings, and perspective. Both components have
been shown to generate a more positive attitude toward mental
disorders [20] and are important components of MHL [21].
Indeed, evaluating the association between empathy and MHL,
Furnham and Sjokvist [22] established a positive correlation
between the 2 constructs, showing that individuals who
experience empathy are morelikely to be knowledgeable about
mental disorders, as they tend to be more interested in reading
and learning about mental disorders. Mendenhall and
Frauenholtz [23] have also shown that having children diagnosed
with mood disorders such as bipolar disorder could promote
MHL. Morerecently, Piper et al [24] confirmed this association
by showing that in older people, being in close proximity to
someone with amental disorder predicted MHL. Thesefindings
show that familiarity with mental disorders and the ability to
recognize menta disorder symptoms could be influenced by
one's personal experience with one’s children and loved ones,
their curiosity to know more about mental disorders, and
possibly other factors, such as being emotionally present for
others. It can be argued that, in turn, this familiarity could
decrease stigmatoward mental disorders and increase the level
of knowledge of symptoms and their appropriate treatments.
Hence, exposure to mental disorders (eg, knowing someone
with amental disorder) could relate to greater knowledge and
appreciation of mental illness [21], hence being significantly
correlated to MHL.

Although empathy and mentalizing are similar constructs,
mentalizing refersto one's ability to envision one’'s own mental
states as well as others'. These include feelings, thoughts,
intentions, and beliefs focusing on a more interpersonal level,
thinking about how others’ feelings are affecting us, and how,
in turn, this can modify our response to them [25]. Mentalizing
does not necessarily entail empathy, as research shows that
peopl e diagnosed with psychosis are often unable to empathize
with others but are capable of mentalizing [26]. Moreover,
although empathy contains a cognitive component, cognitive
empathy relatesto one’s ability to attribute emotionsrather than
cognitions, such as in the case of mentalizing. Although the 2
constructs are dissociable in nature, both have common
underlying features. Assuch, it could be argued that mentalizing,
just like empathy, could also predict MHL. Indeed, the ability
to understand others’ minds and mental states can be central to
promoting MHL, since understanding others' mental states
could also mean understanding their mental health status and
experiences. Given the fact that displaying empathy has been
shown to be associated with increased MHL [21] and that
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empathy and mentalization are similar constructs in nature, an
association between mentalization and MHL has thus been
hypothesized. However, this association hasyet to be established
in the literature.

MHL isarelatively new concept, hencethe gap in the literature
astowhat contributesto its devel opment. Indeed, the few studies
evaluating the predictors of MHL have mainly focused on
demographic factors such asage, gender, and level of education
[23]. For instance, in Lebanon, the only study evaluating
predictors of MHL in a sample of university students revealed
that education in psychology was a strong predictor of MHL
[27]. However, given the importance of digital health literacy
in promoting well-being, this pilot study aims to understand
whether digital health literacy contributes to MHL in health
care major students. Moreover, we aim to explore psychological
factors such as empathy and mentalizing as predictorsof MHL.
Evaluating these predictorsin apopulation of health care major
students would help set the stepping stone for future research,
aiming to understand whether interventions and trainings are
needed to promote the use of digital health in the health care
system. Finally, our results could provide initial support in
identifying psychological features that promote MHL in order
for health care professionals to not only self-cultivate these
features but also target these elements when working with
patients in order to increase MHL and promote psychological
well-being.

Methods

Participants

In this study, purposive sampling was used, and the study sample
consisted of 89 university students. Participants consisted of
both undergraduate and graduate health care major students (ie,
psychology, premed tracks, nutrition, pharmacy, and medicine),
recruited from the Lebanese American University, a private
university in Beirut, Lebanon. Students were aged between 17
and 32 (mean 19.64, SD 2.01) years, and most of the sample
(66/89, 75%) identified as women. Inclusion criteria included
being a Lebanese university student, being aged 18 years or
older, and being fluent in English.

M easures

In order to evaluate whether digital health literacy, empathy,
and mentalizing predicted our outcome variable (ie, MHL), 4
guestionnaires were used. Demographic variables that were
collected included age, gender, and academic major.

The Mental Health Literacy Scale for Healthcare Students
(MHLS-HS) [3] isaself-report questionnaire used to measure
MHL in health care major students. Rated on a 5-point Likert
scale (1=strongly disagree and 5=strongly agree), the MHLS-HS
comprises 26 items and the following 5 subscal es: maintenance
of positive mental health (10 items), recognition of mental
illness (4 items), attitude to mental illness stigma (6 items),
help-seeking efficacy (3 items), and help-seeking attitude (3
items). The MHLS-HS is scored by summing the item scores,
with higher scoresindicating abetter MHL. The MHLS-HS has
shown good internal consistency, with o valuesranging between
.70 and .90 across subscales [3].
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TheeHealth Literacy Questionnaire (eHL Q) [27] isaself-report
guestionnaire that measures digital health literacy. The 35-item
scaleisrated on a4-point Likert scale (1=strongly disagree and
4=strongly agree) and consists of seven subscales measuring
the following components of digital health literacy: (1) using
technology to process health information, (2) engagement in
own health, (3) ability to actively engage with digital services,
(4) the ability to feel safe and in control, (5) motivation to
engage with digital services, (6) access to digital services that
work, and (7) digital services that suit individual needs. Each
subscale contains 5 items, except for subscale 6 containing 6
items and subscale 7 containing 4 items. The average score is
calculated for each subscal e, with higher scoresindicating better
digital health literacy. The eHL Q has been found to have good
psychometric properties with composite reliability above 0.7
for all 7 subscales[27].

The Basic Empathy Scale (BES) [28] is a 20-item self-report
scale that is used to measure empathy in its cognitive and
affective elements. Thefirst factor relatesto cognitive empathy
and is comprised of 9 items, while the second factor relates to
affective empathy and is comprised of 11 items. Items arerated
on a 5-point Likert scale (1=strongly disagree and 5=strongly
agree). Scores are cal cul ated by computing the average for each
subscale, with higher scores indicating higher self-reported
empathy. Overall empathy is calculated by summing the
averages of the 2 subscales. The BES has demonstrated good
internal consistency, with a=.79 for the cognitive empathy
subscale and a=.85 for the affective empathy subscale [28].

The Reflective Functioning Questionnaire-8 (RFQ-8) [29]
originally consisted of a 54-item self-report scale measuring
mentalizing capacities. It is rated on a 7-point Likert scale
(1=strongly disagree and 7=strongly agree) and is comprised
of 2 subscales: uncertainty about mental states (RFQu) and
certainty about mental states (RFQc). High scoreson RFQc and
low scores on RFQu reflect genuine mentalizing, while low
scores on RFQc reflect hypermentalizing and high scores on
RFQu reflect hypomentalizing, both indicating failure to
mentalize. The RFQ-54 has demonstrated good internal
consistency, with a=.67 for RFQc and a=.63 for RFQu. A
shorter version of the RFQ-54, consisting of 8 items, was created
by Fonagy et al [29] for research purposes and was used in this
study.

Procedure

Data collection took place between October 2020 and December
2020, at atime when Lebanon was under lockdown due to the
COVID-19 pandemic. Hence, data collection took place on the
web, using Google Forms. Participation took between 15 and
20 minutes to complete.

Data Analysis

The aim of this exploratory pilot study was to investigate
predictors of MHL. For this purpose, we ran a hierarchical
multiple regression with MHL as the dependent variable and
digital health literacy (eHLQ, Model 1), empathy (eHLQ and
BES, Model 2), and mentalizing (eHLQ, BES, and RFQ, Model
3) asthe independent variables. SPSS (SPSS Inc) was used for
all analyses.
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Moreover, since the literature shows that MHL entails
recognition of mental illness, leading to lower stigma toward
mental health, as well as help-seeking behaviors [2,3], we ran
3 additional hierarchical multiple regressions with the
“Recognition of Mental Illness” “Attitude Toward Mental
IlIness Stigma,” and “Help-Seeking Attitude” subscales as the
dependent variables, and digital health literacy (eHLQ, Model
1), empathy (eHLQ and BES, Modd 2), and mentalizing (eHLQ,
BES, and RFQ, Model 3) as the independent variables.

Ethical Consider ations

This study received ethical approval from the university
institutional review board (LAU.SAS.PT5.27/0Oct/2020). The
survey was circulated on social media, including aninformation
sheet. Participantsinterested in taking part e-signed the consent
form before accessing the questionnaires. All data were
anonymous, with no identifiers linking responses to the
participant’s identity. Participants were informed that
participation is voluntary and that they could drop out at any
time. There was no compensation for participation.

Results

The hierarchical regression analysis predicting MHL revealed
that in the first model, “Engagement in Own Health” was a
significant predictor of MHL, with F;¢=2.19; P=.04 and
accounted for 16% of the variation in MHL. Introducing
empathy (Model 2) explained an additional 4% of variation,
though the model was not statistically significant (F,7g=1.75;
P=.18). Finadly, introducing mentalizing (Model 3) did not
explainany additional variation in the model, F, ,7=0.23; P=.80
(Table 1).

The hierarchical regression looking for predictors of the
“Recognition of Mental 11lness” subscale of MHL revealed that
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the first model, digital health literacy, was not significant
(F7,=9.60; P=.47). Introducing the 2 empathy subscales
explained an additional 8% of variation, and this change in R?
was significant (F,,9=3.48; P=.04), with affective empathy
found to be a significant predictor. Adding the 2 mentalizing
subscales to the regression model explained an additiona 7%
of variation, and this change in R? was significant (F,,7=3.58;
P=.03), with affective empathy and RFQc found to be significant
predictors. Together, all factors explained 22% of the variation
in the “Recognition of Mental IlIness’ subscale (Table 2).

The hierarchical regression looking for predictors of the
“Attitude to Mental IlIness Stigma’ subscale revealed that the
first model, including the digital health literacy subscales, was
not significant (F; g, =1.83; P=.09). Introducing the 2 empathy
subscales aso led to a nonsignificant model (Model 2) with
Fo,79=2.09; P=.05. When all factors were included (Model 3),
they were found to significantly predict 27% of the variationin
the “Attitude to Mental Iliness Stigma’ subscale (Fy; 7,=2.54;
P=.009), with the “Being Motivated to Engage with Digital
Services’ subscale of digital health literacy and RFQu found
to be significant predictors (Table 3).

The hierarchical regression looking for predictors of the
“Help-Seeking Attitude” subscale of MHL revealed that in the
first model, the “Ability to Process Information,” “ Engagement
in Own Health,” “Feeling Safe and in Control,” and “Being
Motivated to Engage with Digital Services’ subscalesof digital
health literacy were significant predictors in the regression
model (F;g,=4.28; P<.001) and accounted for 27% of the
variation in the model. Introducing the 2 empathy subscales
(Model 2) and the 2 mentalizing subscales (Moddl 3) did not
lead to significant changes in R? with F,74=0.1;, P=.89 and
F,77=1.12; P=.31, respectively (Table 4).
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Table 1. Summary of hierarchical regression anaysis for variables predicting mental health literacy (MHL) total score.

Variable B SE B t R RZ AR P value
Model 1 0.39 0.16 0.16 .04
Ability to process information -3.72 331 -20 112 .26
Engagement in own Health 7.56 2.82 .36 2.68 .009
Ability to actively engage with digital services .92 2.79 .05 0.33 74
Feel safe and in control 2.67 2.09 15 1.28 .20
Motivated to engage with digital services 1.39 3.06 .08 0.46 .65
Accessto digital services that work —2.99 2.69 -16 111 27
Digital servicesthat suit individual needs 2.08 3.09 A2 0.68 .50
Model 2 0.44 0.19 0.04 A8
Ability to process information -3.01 331 -16 091 .36
Engagement in own Health 6.64 2.84 31 233 .02
Ability to actively engage with digital services -0.03 2.82 -00 -0.01 .99
Feel safe and in control 247 2.08 14 119 24
Motivated to engage with digital services 131 3.04 .08 0.43 .67
Accessto digital services that work -1.26 2.83 -07 -045 .65
Digital servicesthat suit individual needs 0.31 3.23 .02 0.09 .92
Affective empathy -3.23 1.73 =24 187 .06
Cognitive empathy 1.58 153 A3 1.03 .30
Model 3 0.45 0.20 0.00 .80
Ability to process information -2.55 342 -14  -0.75 46
Engagement in own Health 6.86 2.89 32 2.37 .02
Ability to actively engage with digital services 0.01 291 .00 0.00 .99
Feel safe and in control 2.46 2.15 14 114 .25
Motivated to engage with digital services 1.37 3.07 .08 0.45 .66
Accessto digital services that work -1.19 294 -06 -041 .68
Digital servicesthat suit individual needs -0.21 3.36 -01 -0.06 .95
Affective empathy —2.73 1.90 -20 143 A5
Cognitive empathy 1.05 1.78 .08 0.59 .56
Reflective functioning: certainty subscale 0.35 2.82 .02 0.12 .90
Reflective functioning: uncertainty subscale -1.31 2.20 -08 -0.59 .55
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Table 2. Summary of hierarchical regression anaysis for variables predicting the Recognition of Mental I1Iness Subscale Score.

Variable B SE B t R RZ AR P value

Model 1 0.28 0.08 0.08 A7
Ability to process information -0.11 021 -09 -053 .59
Engagement in own Health -0.18 018 -14 -1.02 31
Ability to actively engage with digital services 0.18 0.18 16 1.03 .30
Feel safe and in control 0.04 013 .03 0.27 .79
Motivated to engage with digital services 0.06 0.19 .06 0.31 .76
Accessto digital services that work -0.32 017 -29 -1.89 .06
Digital servicesthat suit individual needs 0.13 0.19 A2 0.65 .52

Model 2 0.39 0.15 0.08 .04
Ability to process information -0.05 021 -05 -026 .79
Engagement in own Health -0.27 018 -21 -150 14
Ability to actively engage with digital services 0.10 0.18 .09 0.59 .56
Feel safe and in control 0.02 013 .01 0.12 91
Motivated to engage with digital services 0.06 0.19 .06 0.29 a7
Accessto digital services that work -0.18 018 -16 -1.00 32
Digital servicesthat suit individual needs -0.02 020 -02 -0.09 .92
Affective empathy -0.28 011 -3 263 .01
Cognitive empathy 0.11 0.09 A5 1.19 .23

Model 3 0.47 0.22 0.07 .03
Ability to process information -0.04 020 -04 022 .83
Engagement in own Health -0.31 017 -24 -178 .08
Ability to actively engage with digital services 0.01 0.17 .01 0.04 .97
Feel safe and in control -0.05 013 -05 -040 .69
Motivated to engage with digital services 0.05 0.18 .05 0.27 .79
Accessto digital services that work -0.08 018 -07 -044 .66
Digital servicesthat suit individual needs -0.02 020 -02 -011 91
Affective empathy -0.32 011 -39 279 .007
Cognitive empathy 0.09 0.11 A2 0.86 .39
Reflective functioning: certainty subscale 0.39 0.17 31 2.38 .02
Reflective functioning: uncertainty subscale 0.24 0.13 .24 1.85 .07
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Table 3. Summary of hierarchical regression anaysis for variables predicting the Attitude to Menta IlIness Stigma Subscal e Score.

Variable B SE B t R RZ AR P value
Model 1 0.37 0.14 0.14 .09
Ability to process information -0.00 0.27 .00 -0.00 .99
Engagement in own Health 0.12 0.23 .07 0.53 .60
Ability to actively engage with digital services 0.19 0.23 A3 0.86 .39
Feel safe and in control -0.18 017 -12 -101 .32
Motivated to engage with digital services -0.65 025 -48 257 .01
Accessto digital services that work -0.15 022 -09 -068 49
Digital servicesthat suit individual needs 0.35 0.26 .24 1.36 .18
Model 2 0.44 0.19 0.06 05
Ability to process information -0.01 027 -01 -005 .96
Engagement in own Health 0.19 0.23 A1 0.85 40
Ability to actively engage with digital services 0.23 0.23 A5 0.99 .33
Feel safe and in control -0.13 017 -09 -0.77 44
Motivated to engage with digital services -0.68 025 -49 273 .008
Accessto digital services that work -0.24 023 -16 -1.03 31
Digital servicesthat suit individual needs 0.39 0.27 .27 147 A5
Affective empathy 0.20 0.14 .18 1.43 .16
Cognitive empathy 0.11 0.13 10 0.84 40
Model 3 0.52 0.27 0.07 .009
Ability to process information 0.12 0.27 .08 0.45 .66
Engagement in own Health 0.28 0.23 .16 122 .23
Ability to actively engage with digital services 0.27 0.23 .18 1.19 .24
Feel safe and in control -0.11 017 -08 -0.67 51
Motivated to engage with digital services -0.66 024 -48 274 .008
Accessto digital services that work -0.25 023 -16 -1.09 .28
Digital servicesthat suit individual needs 0.24 0.26 A7 0.90 .37
Affective empathy 0.36 0.15 .33 243 .02
Cognitive empathy -0.04 014 -04 032 75
Reflective functioning: certainty subscale -0.03 022 -02 -015 .88
Reflective functioning: uncertainty subscale -0.47 017 -34 271 .008
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Table4. Summary of hierarchical regression anaysis for variables predicting the Hel p-Seeking Attitude Subscale Score.

Variable B SEB B t R RZ AR P value

Model 1 0.52 0.27 0.27 <.001
Ability to process information -0.63 029 -3 -213 .04
Engagement in own Health 0.53 0.25 .26 2.09 .04
Ability to actively engage with digital services -0.26 025 -14 -1.05 .29
Feel safe and in control 0.59 019 .36 321 .002
Motivated to engage with digital services 0.66 0.27 41 241 .02
Accessto digital services that work 0.39 0.24 22 161 A1
Digital servicesthat suit individual needs -0.30 027 -18 -1.09 .27

Model 2 0.52 0.27 0.00 .89
Ability to process information -0.63 029 -36 -210 .04
Engagement in own Health 0.54 0.26 27 211 .04
Ability to actively engage with digital services -0.25 026 -14 099 .32
Feel safe and in control 0.61 019 .36 321 .002
Motivated to engage with digital services 0.65 0.28 41 2.36 .02
Accessto digital services that work 0.37 0.26 21 143 A5
Digital servicesthat suit individual needs -0.29 029 -18 099 .32
Affective empathy 0.05 0.16 .04 0.29 a7
Cognitive empathy 0.02 0.14 .02 0.17 .86

Model 3 0.54 0.29 0.02 31
Ability to process information -0.72 031 -41 -235 .02
Engagement in own Health 0.53 0.26 .26 2.04 .04
Ability to actively engage with digital services -0.19 026 -11 076 45
Feel safe and in control 0.65 019 .39 3.38 .001
Motivated to engage with digital services 0.64 0.28 40 2.34 .02
Accessto digital services that work 0.29 0.26 .16 1.10 27
Digital servicesthat suit individual needs -0.19 030 -12 064 .52
Affective empathy -0.03 017 -02 015 .88
Cognitive empathy 0.14 0.16 A2 0.87 .39
Reflective functioning: certainty subscale -0.33 025 -16 -1.29 .20
Reflective functioning: uncertainty subscale 0.08 0.19 .05 0.44 .66

Discussion

With the global health crisis of the COVID-19 pandemic and
the numerouslockdowns acrossthe globe, health care providers
have recently switched to web-based health care. Moreover,
with the increase in mental health awareness campaigns, the
COVID-19 erahas drastically shifted our perception of mental
health, reducing the stigma surrounding mental disorders. In
this digital age of mental health awareness, this pilot study
aimed to explore predictors of MHL in health care mgor
students, specifically evaluating whether digital health literacy
contributes to MHL. Moreover, we explored psychological
factors such as empathy and mentalizing in an attempt to
pinpoint predictors of MHL.
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Our results suggest that “ Engagement in Own Health,” adigital
health literacy component, is a predictor of overall MHL. This
confirms previous findings showing that health engagement
improves patient activation, meaning patients' ability to manage
their health [30]. This ability goes hand in hand with MHL, as
it entails recognizing, managing, and seeking treatment for
mental disorders [2]. Moreover, the “Ability to Process
Information,” “ Engagement in Own Hedlth,” “ Feeling Safe and
in Control,” and “Being Motivated to Engage with Digital
Services' subscales of digital health literacy were found to
predict MHL components. This partially confirmsour hypothesis
on the role of digital health literacy in promoting MHL,
indicating that some constructs of digital health play avital role
in promoting MHL. In that sense, digital health could be
hypothesized to play arole in decreasing stigma surrounding
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mental disorders, allowing individualsto become more open to
seeking help. Thisis especially important in a country such as
Lebanon, where mental health remains taboo, thus preventing
individuals from seeking help in an attempt to avoid criticism
[31]. Our resultshint at theimportance of digital health practices
and servicesin the health care system and call for future research
to further explore whether specialized digital health trainings
for health care major students aswell asthe general public could
increase MHL. This is of specia importance given the
cost-effectiveness of digital services, making them more easily
implemented, particularly given the current socioeconomic
crisisin Lebanon.

While empathy has been shown to contribute to MHL [21,22],
our results did not fully support this hypothesis. It is worth
noting, however, that both empathy and mentalizing predicted
components of MHL, namely “Recognition of Mental IlIness’
and “Attitudeto Mental IlIness Stigma.” Thispartially confirms
findings on the role of empathy in promoting MHL [22-24].
Moreover, these findings support our hypothesis on the role of
mentalizing in promoting MHL, a relationship that, to our
knowledge, was never explored in the literature. Indeed,
mentalizing refersto one's capacity to think in terms of mental
states underlying behaviors[25]; it can therefore be argued that
this capacity facilitates people’s awareness of difficulties with
emotion regulation, thus pinpointing signs of distress or mental
health problems. Given that mentalizing was found to play a
protective factor against stigma as it promotes thinking about
the potential negative effects of being subjected to prejudice
and stigmain general [32], and more specifically in relation to
mental illness, we argue for the need for further research
exploring this correlation in a larger, more representative
sample.

While a recent study has evaluated demographic factors as
predictors of MHL in Lebanon [33], to our knowledge, this
study is the first to evaluate digital health literacy, empathy,
and mentalizing as predictors of MHL in Lebanon. It is aso
globally the first to hint that mentalizing could constitute a
predictor of MHL, making mentalizing a new variable of
interest. Moreover, it isthefirst to examine the positive impact
of digital health literacy during the COVID-19 pandemic, an
era that has considerably shifted health care practices from

Tohme et al

face-to-face to web-based. However, it isimportant to interpret
the results in light of some limitations. First of all, since data
collection took place in the midst of the COVID-19 pandemic,
the sample size was small. Indeed, not many students
participated in the study, possibly due to a lack of motivation
and amultitude of web-based demands. Second, since the survey
was disseminated on the web, only students comfortable with
technology took part in the study. This may have biased our
results, especially since we evaluate digital health literacy asa
predictor of MHL. Indeed, Tohme et a [9] have shown that
those who are familiar with social media platforms are more
likely to seek help on the web through digital health channels.
Finaly, the MHLS-HS [3] is new, and its psychometric
properties are not fully evaluated. For that, the results of this
study would need to be replicated on alarger sample after having
validated the scale.

In summary, our findings provideinitial support for arguing the
role of digital health literacy in fostering and promoting MHL.
These findings should be replicated using different measures
of digital literacy and MHL in a larger, more representative
sample. If findings were to be supported, they could impact
recommendations at theingtitutional, social, and personal levels.
Attheinstitutional level, it could hint that digital health literacy
practices will become part of university curricula. As for the
socia level, it could give policymakers support to raise
awareness about the importance of digital health and to offer
digital health trainings to the general population, including
people from different backgrounds, age groups, and
socioeconomic status. Finally, at the personal level, health care
providers could make a case for the use of digital health, such
as telepsychotherapy, mobile health, and telehealth. Since this
was apilot study, in order to gain further insight and be able to
generalize our results, it isrecommended to replicate this study
while collecting data from alarger sample, a sample that is not
limited to students or people who have accessto and are familiar
with technology. Finally, given the significant correlations
between health literacy and mental health outcomes [15], as
well as our results highlighting the predictive role of some
digital health literacy subscaleson MHL, future research should
evaluate whether digital health literacy can contribute to better
mental health outcomes, an association that could be mediated
by MHL.

Acknowledgments

All authors declared that they had insufficient or no funding to support open access publication of this manuscript, including from
affiliated organizations or ingtitutions, funding agencies, or other organizations. JMIR Publications provided article processing
fee (APF) support for the publication of thisarticle. All authors have participated in the research design and manuscript preparation.
All authors have approved the final version of the manuscript.

Data Availability

The data sets generated during and/or analyzed during this study are available from the corresponding author upon reasonable
request.

Conflicts of Interest
None declared.

References

https://formative.jmir.org/2024/1/e43770 JMIR Form Res 2024 | vol. 8| e43770 | p. 9

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Tohmeet d

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Dewal H, Kilkenny C. COVID-19: changing the world's stigma perception of mental health hel p-seeking. BMJ. 2020:369.
[EREE Full text]

Jorm AF, Korten AE, Jacomb PA, Christensen H, Rodgers B, Pallitt P. "Mental health literacy": a survey of the public's
ability to recognise mental disordersand their beliefs about the effectiveness of treatment. Med JAust. 1997;166(4):182-186.
[FREE Full text] [doi: 10.5694/].1326-5377.1997.tb140071.x] [Medline: 9066546]

Chao HJ, LienYJ, Kao YC, Tasi IC, Lin HS, Lien YY. Mental health literacy in healthcare students: an expansion of the
mental health literacy scale. Int JEnviron Res Public Health. 2020;17(3):948. [FREE Full text] [doi: 10.3390/ijerph17030948]
[Medline: 32033015]

Robbins D, Dunn P. Digital health literacy in a person-centric world. Int J Cardiol. 2019;290:154-155. [FREE Full text]
[doi: 10.1016/j.ijcard.2019.05.033] [Medline: 31130277]

Brewer LC, FortunaKL, Jones C, Walker R, Hayes SN, Patten CA, et a. Back to the future: achieving health equity through
health informatics and digital health. IMIR Mhealth Uhealth. 2020;8(1):€14512. [FREE Full text] [doi: 10.2196/14512]
[Medline: 31934874]

Crawford A, Serhal E. Digital health equity and COVID-19: the innovation curve cannot reinforce the social gradient of
health. JMed Internet Res. 2020;22(6):€19361. [FREE Full text] [doi: 10.2196/19361] [Medline: 32452816]

Cohen AB, Dorsey ER, Mathews SC, Bates DW, Safavi K. A digital health industry cohort across the health continuum.
NPJ Digit Med. 2020;3(1):68. [FREE Full text] [doi: 10.1038/s41746-020-0276-9] [Medline: 32411829]

Pravettoni G, Triberti S. P5 EHealth: An Agendafor the Health Technol ogies of the Future. Cham. Springer International
Publishing; 2020.

Tohme P, De Witte NAJ, Van Daele T, Abi-Habib R. Telepsychotherapy during the COVID-19 pandemic: the experience
of lebanese mental health professionals. J Contemp Psychother. 2021;51(4):349-355. [FREE Full text] [doi:
10.1007/s10879-021-09503-w] [Medline: 33903776]

Azzopardi-Muscat N, Sgrensen K. Towards an equitabledigital public health era: promoting equity through ahealth literacy
perspective. Eur JPublic Health. 2019;29(Supplement_3):13-17. [FREE Full text] [doi: 10.1093/eurpub/ckz166] [Medline:
31738443]

Rowlands G, Trezona A, Russell S, Lopatina M, Pelikan J, Paasche-Orlow M, et al. WHO Health Evidence Network
synthesis report 65: What is the Evidence on the Methods, Frameworks and Indicators used to Evaluate Health Literacy
Policies, Programmes and Interventions at the Regional, National and Organizational Levels?. Copenhagen. WHO Regional
Office for Europe; 2019.

Efrat N, Brainin E. Association between health literacy, eHealth literacy, and health outcomes among patientswith long-term
conditions: a systematic review. Eur Psychol. 2019;24(1):68-81. [FREE Full text] [doi: 10.1027/1016-9040/a000350]
Mitsutake S, Shibata A, Ishii K, Oka K. Association of eHealth literacy with colorectal cancer knowledge and screening
practice among internet usersin Japan. JMed Internet Res. 2012;14(6):e€153. [FREE Full text] [doi: 10.2196/jmir.1927]
[Medline: 23149453]

Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. JMed Internet Res.
2012;14(1):e19. [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]

Lincoln A, Paasche-Orlow MK, Cheng DM, Lloyd-Travaglini C, Caruso C, Saitz R, et a. Impact of health literacy on
depressive symptoms and mental health-related: quality of life among adults with addiction. J Gen Intern Med.
2006;21(8):818-822. [FREE Full text] [doi: 10.1111/].1525-1497.2006.00533.x] [Medline: 16881940]

Aungst TD, Patel R. Integrating digital health into the curriculum-considerations on the current landscape and future
developments. JMed Educ Curric Dev. 2020;7:2382120519901275. [FREE Full text] [doi: 10.1177/2382120519901275]
[Medline: 32010795]

Mosch L, Machleid F, von Maltzahn F, Kaczmarczyk R, Nokhbatolfoghahai F, Balcitinas J, et a. Digital health in the
medical curriculum: addressing the needs of the future health workforce. European Medical Students’ Association. 2019.
URL: https://emsa-europe.eu/wp-content/uploads/2021/06/

Palicy-2019-04-Digital -Heal th-in-the-M edi cal - Curriculum_-Addressing-the-Needs-of -the-Future-Heal th-Workforce. pdf
[accessed 2024-01-18]

DavisM. A multidimensional approach to individual differencesin Empathy. J Pers Soc Psychol. 1980;10:85. [FREE Full
text]

Shamay-Tsoory SG, Aharon-Peretz J, Perry D. Two systems for empathy: a double dissociation between emotional and
cognitive empathy in inferior frontal gyrus versus ventromedial prefrontal lesions. Brain. 2009;132(Pt 3):617-627. [FREE
Full text] [doi: 10.1093/brain/awn279] [Medline: 18971202]

Mercer SW, Reynolds WJ. Empathy and quality of care. Br JGen Pract. 2002;52(Suppl):S9-S12. [FREE Full text] [Medline:
12389763]

Goldney RD, Dunn Kl, Grande ED, Crabb S, Taylor A. Tracking depression-related mental health literacy across South
Australia: a decade of change. Aust N Z J Psychiatry. 2009;43(5):476-483. [FREE Full text] [doi:
10.1080/00048670902817729] [Medline: 19373710Q]

Furnham A, Sokvist P Empathy and mental health literacy. Health Lit Res Pract. 2017;1(2):e31-e40. [FREE Full text]
[doi: 10.3928/24748307-20170328-01] [Medline: 31294250]

https:/formative.,jmir.org/2024/1/e43770 JMIR Form Res 2024 | vol. 8 | e43770 | p. 10

(page number not for citation purposes)


https://www.bmj.com/content/369/bmj.m1379/rr#:~:text=Despite%20the%20COVID%2D19%20pandemic's,will%20become%20a%20new%20norm
https://onlinelibrary.wiley.com/doi/abs/10.5694/j.1326-5377.1997.tb140071.x
http://dx.doi.org/10.5694/j.1326-5377.1997.tb140071.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9066546&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17030948
http://dx.doi.org/10.3390/ijerph17030948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32033015&dopt=Abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(19)32392-7/fulltext
http://dx.doi.org/10.1016/j.ijcard.2019.05.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31130277&dopt=Abstract
https://mhealth.jmir.org/2020/1/e14512/
http://dx.doi.org/10.2196/14512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31934874&dopt=Abstract
https://www.jmir.org/2020/6/e19361/
http://dx.doi.org/10.2196/19361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32452816&dopt=Abstract
https://www.nature.com/articles/s41746-020-0276-9
http://dx.doi.org/10.1038/s41746-020-0276-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32411829&dopt=Abstract
https://europepmc.org/abstract/MED/33903776
http://dx.doi.org/10.1007/s10879-021-09503-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33903776&dopt=Abstract
https://europepmc.org/abstract/MED/31738443
http://dx.doi.org/10.1093/eurpub/ckz166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31738443&dopt=Abstract
https://doi.org/10.1027/1016-9040/a000350
http://dx.doi.org/10.1027/1016-9040/a000350
https://www.jmir.org/2012/6/e153/
http://dx.doi.org/10.2196/jmir.1927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23149453&dopt=Abstract
https://www.jmir.org/2012/1/e19/
http://dx.doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357448&dopt=Abstract
https://europepmc.org/abstract/MED/16881940
http://dx.doi.org/10.1111/j.1525-1497.2006.00533.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16881940&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2382120519901275?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2382120519901275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32010795&dopt=Abstract
https://emsa-europe.eu/wp-content/uploads/2021/06/Policy-2019-04-Digital-Health-in-the-Medical-Curriculum_-Addressing-the-Needs-of-the-Future-Health-Workforce.pdf
https://emsa-europe.eu/wp-content/uploads/2021/06/Policy-2019-04-Digital-Health-in-the-Medical-Curriculum_-Addressing-the-Needs-of-the-Future-Health-Workforce.pdf
https://www.uv.es/friasnav/Davis_1980.pdf
https://www.uv.es/friasnav/Davis_1980.pdf
https://academic.oup.com/brain/article/132/3/617/336907?login=false
https://academic.oup.com/brain/article/132/3/617/336907?login=false
http://dx.doi.org/10.1093/brain/awn279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18971202&dopt=Abstract
https://bjgp.org/lookup/pmidlookup?view=long&pmid=12389763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12389763&dopt=Abstract
https://journals.sagepub.com/doi/10.1080/00048670902817729
http://dx.doi.org/10.1080/00048670902817729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19373710&dopt=Abstract
https://europepmc.org/abstract/MED/31294250
http://dx.doi.org/10.3928/24748307-20170328-01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31294250&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Tohmeet d

23.  Mendenhall AM, Frauenholtz S. Predictors of mental health literacy among parents of youth diagnosed with mood disorders.
Child Fam Soc Work. 2013;20(3):300-309. [FREE Full text] [doi: 10.1111/cfs.12078]

24. Piper SE, Bailey PE, Lam LT, Kneebone Il. Predictors of mental health literacy in older people. Arch Gerontol Geriatr.
2018;79:52-56. [FREE Full text] [doi: 10.1016/j.archger.2018.07.010] [Medline: 30107312]

25. Fonagy P, Steele M, Steele H, Moran GS, Higgitt AC. The capacity for understanding mental states: the reflective self in
parent and child and its significance for security of attachment. Infant Ment Health J. 1991;12(3):201-218. [FREE Full
text] [doi: 10.1002/1097-0355(199123)12:3<201.:aid-imhj2280120307>3.0.c0;2-7]

26. CernigliaL, Bartolomeo L, Capobianco M, Lo Russo SLM, Festucci F, Tambelli R, et a. Intersections and divergences
between empathizing and mentalizing: development, recent advancements by neuroimaging and the future of animal
modeling. Front Behav Neurosci. 2019;13:212. [FREE Full text] [doi: 10.3389/fnbeh.2019.00212] [Medline: 31572143

27. KayserL, Karnoe A, Furstrand D, Batterham R, Christensen KB, Elsworth G, et al. A multidimensional tool based on the
ehealth literacy framework: development and initial validity testing of the eHealth Literacy Questionnaire (eHLQ). JMed
Internet Res. 2018;20(2):€36. [FREE Full text] [doi: 10.2196/jmir.8371] [Medline: 29434011]

28. Jolliffe D, Farrington DP. Development and validation of the basic empathy scale. J Adolesc. 2006;29(4):589-611. [FREE
Full text] [doi: 10.1016/j.adolescence.2005.08.010] [Medline: 16198409]

29. Fonagy P, Luyten P, Moulton-Perkins A, Lee YW, Warren F, Howard S, et al. Development and validation of a self-report
measure of mentalizing: the reflective functioning questionnaire. PLoS One. 2016;11(7):e0158678. [ FREE Full text] [doi:
10.1371/journal .pone.0158678] [Medline: 27392018]

30. GraffignaG, Barello S, Bonanomi A. Therole of Patient Health Engagement Model (PHE-model) in affecting patient
activation and medication adherence: astructural equation model. PL0oS One. 2017;12(6):e0179865. [FREE Full text] [doi:
10.1371/journal .pone.0179865] [Medline: 28654686]

31. Karam EG, Mneimneh ZN, Dimassi H, Fayyad JA, Karam AN, Nasser SC, et al. Lifetime prevalence of mental disorders
in Lebanon: first onset, treatment, and exposure to war. PLoS Med. 2008;5(4):e61. [FREE Full text] [doi:
10.1371/journal.pmed.0050061] [Medline: 18384228]

32. ScandurraC, Dolce P, Vitelli R, Esposito G, Testa RJ, Balsam KF, et al. Mentalizing stigma: reflective functioning as a
protective factor against depression and anxiety in transgender and gender-nonconforming people. J Clin Psychol.
2020;76(9):1613-1630. [FREE Full text] [doi: 10.1002/jclp.22951] [Medline: 32222104]

33. Naal H, Tavitian-Elmadjian LR, Yacoubian HA. Predictors of mental health literacy in a sample of university studentsin
Lebanon. Int JMent Health. 2020;51(4):381-403. [FREE Full text] [doi: 10.1080/00207411.2020.1838239]

Abbreviations

BES: Basic Empathy Scale

eHL Q: eHealth Literacy Questionnaire

MHL: mental health literacy

MHLSHS: Mental Hedlth Literacy Scale for Healthcare Students

RFQ-8: Reflective Functioning Questionnaire-8

RFQc: Reflective Functioning Questionnaire-8—certainty about mental states
RFQu: Reflective Functioning Questionnaire-8—uncertainty about mental states

Edited by A Mavragani; submitted 24.10.22; peer-reviewed by E Chan, S Gordon; comments to author 11.09.23; revised version
received 04.10.23; accepted 06.10.23; published 08.02.24

Please cite as.

Tohme P, Abi Fadel N, Yaktine N, Abi-Habib R

Predictors of Mental Health Literacy in a Sample of Health Care Major Students: Pilot Evaluation Study
JMIR Form Res 2024;8:e43770

URL: https:.//formative.jmir.org/2024/1/e43770

doi: 10.2196/43770

PMID: 38329801

©Pia Tohme, Nour Abi Fadel, Nour Yaktine, Rudy Abi-Habib. Originaly published in JMIR Formative Research
(https://formative,jmir.org), 08.02.2024. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

https:/formative.,jmir.org/2024/1/e43770 JMIR Form Res 2024 | vol. 8 e43770 | p. 11
(page number not for citation purposes)


https://onlinelibrary.wiley.com/doi/abs/10.1111/cfs.12078
http://dx.doi.org/10.1111/cfs.12078
https://www.sciencedirect.com/science/article/abs/pii/S0167494317300341?via%3Dihub
http://dx.doi.org/10.1016/j.archger.2018.07.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30107312&dopt=Abstract
https://onlinelibrary.wiley.com/doi/abs/10.1002/1097-0355(199123)12:3%3C201::AID-IMHJ2280120307%3E3.0.CO;2-7
https://onlinelibrary.wiley.com/doi/abs/10.1002/1097-0355(199123)12:3%3C201::AID-IMHJ2280120307%3E3.0.CO;2-7
http://dx.doi.org/10.1002/1097-0355(199123)12:3<201::aid-imhj2280120307>3.0.co;2-7
https://europepmc.org/abstract/MED/31572143
http://dx.doi.org/10.3389/fnbeh.2019.00212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31572143&dopt=Abstract
https://www.jmir.org/2018/2/e36/
http://dx.doi.org/10.2196/jmir.8371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434011&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1016/j.adolescence.2005.08.010
https://onlinelibrary.wiley.com/doi/10.1016/j.adolescence.2005.08.010
http://dx.doi.org/10.1016/j.adolescence.2005.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16198409&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0158678
http://dx.doi.org/10.1371/journal.pone.0158678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27392018&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0179865
http://dx.doi.org/10.1371/journal.pone.0179865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28654686&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.0050061
http://dx.doi.org/10.1371/journal.pmed.0050061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18384228&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/jclp.22951
http://dx.doi.org/10.1002/jclp.22951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32222104&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/00207411.2020.1838239
http://dx.doi.org/10.1080/00207411.2020.1838239
https://formative.jmir.org/2024/1/e43770
http://dx.doi.org/10.2196/43770
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38329801&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

