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Abstract
The purpose of the current study was to identify latent profiles of COVID-19 fear, depression, anxiety, stress, mindfulness, and
resilience among university students. A total of 506 university undergraduate and graduate students from various universities
were recruited through online platforms in Turkey. Data were collected utilizing self-report scales and were analyzed utilizing
latent profile analysis. Results indicated significant relationships among COVID-19 fear, depression, anxiety, stress, resilience,
and mindfulness. A three-class solution was adapted to fit the current data. Findings revealed that 46% of the participants were
classified into the high COVID-19 fear and medium psychological symptoms profile. Also, 38% of the participants were
identified as low psychological symptoms and high mindfulness and resilience. Additionally, 16% of the participants were
classified as high COVID-19 fear, psychological symptoms and low mindfulness and resilience. Female gender was positively
associated with COVID-19 fear, depression, anxiety, and stress. Life satisfaction and social support were positively associated
with the mindfulness and resilience, and were negatively related to COVID-19 fear, depression, anxiety, and stress.
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Introduction

During December 2019 in Wuhan, China, the COVID-19 ep-
idemic began to occur, and has now become a global problem

and has been declared as a pandemic by the World Health
Organization (WHO). Because of the COVID-19 outbreak
in Turkey, all schools and universities were closed, and stu-
dents participated in distance education fromMarch to June in
2020, similar to many other countries. Although closing edu-
cational institutions lowered the pandemic speed, the daily
routine of students was interrupted as well as their psycho-
social needs. In this study, the researchers aimed to explore
COVID-19 fear and its relationships with depression, anxiety,
stress, mindfulness, and resilience among undergraduate and
graduate students.

Epidemics affect various segments of society in different
ways, and may influence how some people show signs of
depression, anxiety, and stress (Balsamo & Carlucci, 2020;
Carlucci et al., 2020). The psychological state of people dur-
ing the SARS-CoV outbreak (2002–2003) was called a “men-
tal health catastrophe” (Mak et al., 2009). Mental health prob-
lems occurring during the COVID-19 have been identified by
professionals as a “parallel pandemic” (Mucci et al., 2020).
They include post-traumatic stress disorder, emotional distur-
bance, sleep disorders, depressive syndromes and related
suicides. Variables that make people psychologically
vulnerable have been noted in previous epidemics, and
found in related literature. Taylor (2019) indicated that nega-
tive emotionality, a tendency to become anxious, the inability
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to tolerate uncertainty, and perceived vulnerability to disease,
and feelings of helplessness towards illness are some of these
variables. People who were directly or indirectly affected by
the outbreak showed the following symptoms: fear of illness
and death, fear of being separated from their loved ones due to
quarantine, fear of losing their loved ones due to virus, feeling
helpless due to social isolation, feeling distressed, loneliness
and depressive symptoms (Hall et al., 2008; International
Federation of Red Cross and Red Crescent Societies (IFRC),
2020). The WHO emphasized that anxiety, anger, stress or
agitation may appear, and withdrawn behaviors might emerge
because of self-isolation and social distancing (World Health
Organization, 2020). At the beginning of the COVID-19 pan-
demic, Mazza et al. (2020) found that female gender, negative
affect, and detachment were positively related to depression,
anxiety, and stress. Similarly, Balsamo and Carlucci (2020)
have reported that females, younger people, and students were
at high risk regarding experiencing depressive symptoms dur-
ing COVID-19 outbreak.

At the beginning of the SARS-CoV outbreak, frequently
reported psychiatric symptoms were depression, anxiety, pan-
ic attacks, psychomotor excitement, psychotic symptoms, de-
lirium, and even suicidality (Xiang et al., 2020; Maunder
et al., 2003). Additionally, an increase in the level of stress,
anxiety, and depression were also found in students and in
participants with physical symptoms or chronic conditions
(Wang et al., 2020). In a COVID-19 study that surveyed a
total of 7000 participants in China, researchers found that
participants under 35 years of age were more vulnerable to
anxiety and depressive symptoms compared to other age
groups (Huang& Zhao, 2020). These findings were paralleled
with the findings in the SARS-CoV outbreak in Taiwan (Su
et al., 2007). Some studies also stated that in terms of general
mental health during COVID-19 outbreak, the vulnerable age
group was between 21 and 40 years old (Ahmed et al., 2020;
Moghanibashi-Mansourieh, 2020). Therefore, university stu-
dents can be considered as one of the vulnerable groups as
many students may be psychologically affected by COVID-
19 epidemic. Reasons for increasing the anxiety among uni-
versity students may be distancing from other people (Cao
et al., 2020) (especially from the ones they care about), con-
cerns about employment difficulties in the future (Wang et al.,
2020), and the effects the virus may have on their education
(Cornine, 2020). During the COVID-19 outbreak, one of the
first studies conducted with the sample group of university
students asserted that anxiety levels of university students
were higher than the general population (Wang & Zhao,
2020).

Fear is one of the basic human emotions and plays a critical
role in the evolutionary emotional continuity of humanity.
Fear may be destructive or harmful on mental health when it
rises above a certain level, similar to anxiety or stress. In the
existing literature, researchers identified some characteristics

of fear related to the coronavirus. The Coronavirus Stress
Scale includes items related to domains including danger
and contamination, fears about economic consequences;
coronavirus-related xenophobia; compulsive checking and re-
assurance seeking; traumatic stress symptoms (Taylor et al.,
2020). In a study by Schimmenti et al. (2020), four domains of
fear were indicated including fear for the body, fear for sig-
nificant others, fear of not knowing, and fear of inaction.
Mertens et al. (2020) found that individual differences related
to anxiety, accessing information about the coronavirus out-
break through use of media and social media), and risks for
loved ones were predictors of increased fear of COVID-19.
Also, researchers found associations between COVID-19 fear
and anxiety, depression, and stress (Bakioğlu et al., 2020;
Harper et al., 2020).

Many researchers have emphasized the importance of re-
silience in coping with the COVID-19 pandemic (Chen et al.,
2020; Kuipers, 2020; Polizzi et al., 2020; Vinkers et al., 2020;
Wang et al., 2020), since the pandemic may cause stressful
and difficult life situations. Polizzi et al. (2020) reviewed how
people responded to the current major crises compared to
disasters experienced in previous years and stated that previ-
ously used coping strategies such as compulsory isolation,
social distance, fear of catching a deadly disease, and hope-
lessness may be used in current challenges during the
COVID-19 pandemic. It is noteworthy that the most recom-
mended strategies to use included stress management, and
enhancing resilience. Considering resilience as a protective
factor, it is necessary to continue to examine the association
between resilience and COVID-19 fear to provide better sup-
port to those who are in need. Similarly, mindfulness should
be taken into consideration for decreasing negative effects of
COVID-19 pandemic. As literature reviews have suggested,
mindfulness practices are effective on coping with stress, anx-
iety, and depression; therefore, individuals may practicemind-
fulness to cope with presenting negative symptoms during the
global COVID-19 pandemic (Behan, 2020; Khoury et al.,
2015; Li et al., 2020). With support for this idea, Behan
(2020) reviewed the benefits of meditation and mindfulness
practices, and recommended utilizing such tools to help en-
hance coping skills of individuals in this difficult time.

During difficult times, people might be concerned about
their health. During a pandemic, people might be anxious
about their health which may decrease their level of well-be-
ing. Life satisfaction is considered as one of the essential com-
ponents of the subjective well-being (SWB). Overall life sat-
isfaction is determined as a cognitive judgement component
of SWB (Diener et al., 1985). Additionally, one of the factors
associated with well-being is physical health (Huelsnitz et al.,
2018). Also, numerous studies have investigated the associa-
tions between social relationships, treatment of diseases, and
well-being (Cohen et al., 2000; Ferreira & Sherman, 2007).
Social support is beneficial for individuals both through its
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direct effect and buffering effects which means that it protects
people from stressful life events (Cohen & Wills, 1985).
Forshaw (2002) suggested that social support might be bene-
ficial for the reduction of the damaging effects of stress.
Perceived support from social contacts might have positive
effects on the physical health of people (Sarafino & Smith,
2011). For these reasons, life satisfaction and perceived social
support of participants were examined in order to better un-
derstand their relationships with COVID-19 fear, depression,
anxiety, stress, mindfulness, and resilience.

In the current study, the researchers aimed to examine re-
lationships among COVID-19 fear, depression, anxiety,
stress, resilience, and mindfulness using latent profile analy-
sis. Although there are numerous studies on COVID-19 fear
and its various dimensions, there has been a paucity of re-
search regarding the antecedents of COVID-19 fear among
university students. When examining the participants as a ho-
mogeneous group, studies on COVID-19 fear and associated
variables might have some limitations in terms of revealing
detailed information. In this study, researchers attempted to
identify latent classes through latent profile analysis, based
on the all measurements from individuals. By using the clas-
sification of the participants, latent profiles in terms of
COVID-19 fear, depression, anxiety, stress, mindfulness,
and resilience were compared. Additionally, latent profiles
were compared in terms of some demographic characteristics
and continuous variables such as life satisfaction and per-
ceived social support. Life satisfaction was not included in
the latent profile analysis, because it represents cognitive
judgement of a person’s life as a whole, whereas majority of
the variables included in the latent profile analysis represent
affective characteristics. Thus, it was decided to separately
examine the contributions of life satisfaction and social sup-
port to the latent profiles and their relationships with latent
profiles.

Method

Participants

A sample of 506 undergraduate and graduate students from
various universities in Turkey participated in this study be-
tween April and May 2020. The purposeful sampling method,
specifically criterion and snowball sampling methods, were
used to recruit the participants (Patton, 2001). Upon obtaining
institutional review board approval, an online survey package
was created with an online link which was shared with stu-
dents and also professionals for the purpose of dissemination
of the link with potential participants. In terms of participant
characteristics, the sample consisted of 78.7% (n = 398) fe-
male and 21.3% (n = 108) male. The mean age of the partic-
ipants was 21.69 with a standard deviation of 3.08, and ages

ranged between 18 and 39. Among the 506 participants,
95.6% (n = 484) were undergraduate students, and 4.4%
(n = 22) were graduate students.

Measures

Fear of COVID-19 Scale (FCV-19S)

The seven-item and one-dimensional Fear of COVID-19
Scale (FCV-19S) was developed to measure the level of fear
that occurs in individuals due to COVID-19 (Ahorsu et al.,
2020). Adaptation of the scale into Turkish was completed by
Haktanır et al. (2020). The reliability coefficient was reported
as 0.82. In the present study, confirmatory factor analysis
indicated that the one-factor model demonstrated an accept-
able fit to the data: χ2/df = 5.31, RMSEA = 0.15, CFI = 0.96,
TLI = 0.94. In this study, a Cronbach alpha coefficient of the
scale was 0.86.

Depression, Anxiety, Stress Scales (DASS)

The 4-point Likert type Depression, Anxiety, Stress Scale
(DASS) was developed to measure levels of depression, anx-
iety, and stress among individuals (Lovibond & Lovibond,
1995), and consists of 21 items and 3 sub-dimensions.
Sarıçam (2018) developed the Turkish version of the form
and conducted validity and reliability study. In the clinical
sample, Cronbach’s alpha coefficient was 0.87 for the depres-
sion subscale, 0.85 for the anxiety subscale, and 0.81 for the
stress subscale. In the normal sample, test-retest correlation
coefficients were reported as 0.68 for the depression subscale,
0.66 for the anxiety subscale, and .61 for the stress subscale. In
the present study, confirmatory factor analysis indicated that
the three-factor model demonstrated a good fit to the data: χ2/
df = 3.56, RMSEA = 0.07, CFI = 0.94, TLI = 0.93
(Tabachnick & Fidell, 2007). Additionally, the Cronbach’s
alpha coefficient of the depression, anxiety, and stress dimen-
sions was 0.86, 0.75, and 0.80, respectively.

Brief Resilience Scale (BRS)

The Brief Resilience Scale (BRS), developed by Smith et al.
(2008) consisting of 6 items, was designed to measure the
ability of individuals to overcome difficult situations. On the
Turkish form of this scale which uses a Likert type five-point
scoring, tests of validity and reliability were conducted by
Haktanır et al. (2016). The test-retest reliability coefficients
of the BRS were reported as good between 0.80 and 0.91. In
the present study, confirmatory factor analysis indicated that
the one-factor model demonstrated a good fit to the data: χ2/
df = 2.46, RMSEA = 0.12, CFI = 0.98, TLI = 0.97
(Tabachnick & Fidell, 2007). Cronbach’s alpha coefficient
of the scale was found to be 0.85 for this study.
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Mindful Attention Awareness Scale (MAAS)

The Mindful Attention Awareness Scale (MAAS) was devel-
oped to measure the tendency of individuals to be aware of
their immediate experiences in daily life (Brown & Ryan,
2003). A 15-item scale, is a one-factor structure. The adapta-
tion study of the scale into Turkish was completed by Özyeşil
et al. (2011), and the internal consistency coefficient was cal-
culated as 0.80, while the test-retest correlation was 0.86. In
the present study, confirmatory factor analysis indicated that
the one-factor model demonstrated an acceptable fit to the
data: χ2/df = 5.28, RMSEA = 0.095, CFI = 0.93, TLI = 0.92
(Tabachnick & Fidell, 2007). In this study, Cronbach’s alpha
coefficient of the scale was 0.86.

Satisfaction with Life Scale (SLS)

The Satisfaction with Life Scale (SLS) was developed by
Diener et al. (1985), and adapted to Turkish by Dağlı and
Baysal (2016) to measure general life satisfaction, which is
suitable for all ages, from adolescents to adults. The scale
consists of five items regarding life satisfaction. The test-
retest reliability coefficient of the scale was 0.85. In the pres-
ent study, confirmatory factor analysis indicated that the one-
factor model demonstrated a good fit to the data: χ2/df = 0.75,
RMSEA = 0.07, CFI = 0.99, TLI = 0.99. In this study, a
Cronbach’s alpha coefficient of the scale was 0.86.

Multidimensional Scale of Perceived Social Support (MSPSS)

The Multidimensional Scale of Perceived Social Support
(MSPSS), including three sub-dimensions (i. e. family, friend,
and a significant other), and consisting of 12 items in total,
was developed to evaluate the sufficiency of social support
that individuals receive from three different sources (Zimet
et al., 1990). The 7-point Likert type scale was adapted, val-
idated, and formatted into Turkish language by Eker et al.
(2001). The internal consistency values were reported to be
at a good level between 0.80 and 0.95. In the present study,
confirmatory factor analysis indicated that the three-factor
model demonstrated a good fit to the data: χ2/df = 1.60,
RMSEA = 0.059, CFI = 0.99, TLI = 0.99 (Tabachnick &
Fidell, 2007). In this study, the Cronbach’s alpha coefficient
was .89, and Cronbach’s alpha coefficients of the dimensions
identified as family, friend, and a significant other were 0.90,
0.93 and 0.97, respectively.

Data Analysis

Prior to data analysis, test assumptions and descriptive statis-
tics were examined for the variables. In this context, the data
were first examined in terms of missing data and extreme
values. When all the variables in the study were examined,

there was no missing data in the data set. In the preliminary
analysis, 24 individuals with single and multivariate extreme
values were excluded from the analysis, and 506 persons
remained in the latest data set. Data were then reviewed for
normality of distribution, multicollinearity, multivariate nor-
mality, and linearity. It was determined that all the assump-
tions were met. Second, confirmatory factor analysis was con-
ducted inMplus 8.4 (Muthén &Muthén, 1998-2017) to reveal
the structure of the measuring tools used. In the evaluation of
the results, with large sample sizes, the Chi-square statistic
was often statistically significant. In addition, χ2/df value
was often used as an evaluation. Three other indices of fit to
evaluate the adequacy of all models used in this study were (a)
the comparative fit index (CFI), (b) the Tucker-Lewis index
(TLI), and (c) the root mean square error of approximation
(RMSEA). Fit of the models was considered as acceptable
when the CFI and TLI values were above 0.90, the RMSEA
values were below 0.08 and χ2/df values were below 5 (Kline,
2011; Tabachnick & Fidell, 2007).

Latent profile analysis on the COVID-19 fear, depres-
sion, anxiety, stress, mindfulness, and resilience was con-
ducted. Latent profile analysis is a statistical procedure in
which continuous latent indicators are utilized while
performing latent class analysis (Muthén & Muthén,
1998-2017). Data analysis was completed in four steps.
The first step of the latent profile analysis is to determine
the number of latent profiles among study group. In order
to determine the number of latent profiles, Bayesian in-
formation criterion (BIC), Lo-Mendell-Rubin likelihood
ratio test (LMR-LRT), the entropy value, and posterior
probabilities were used. Accordingly, smaller values of
information criterion indicate a better model fit. Also, an
insignificant (p > 0.05) LMR-LR test value indicates that
adding more profiles into the model does not improve the
model. Additionally, a value closer to 1.0 for the entropy
values indicates a better decision on the number of pro-
files to include (Wang & Wang, 2020). After determining
the optimal number of the latent profiles and profile mem-
bership probabilities of the participants, various character-
istics of the latent profiles were investigated and the latent
profiles were labeled according to common characteristics
of members. During the second step in regard to study
variables, differences across latent profiles were examined
using the one-way analysis of variance (ANOVA). The
third step included regression analysis in which COVID-
19 fear, depression, anxiety, stress, mindfulness, and re-
silience were regressed on posterior profile membership
probabilities. In the last step, variables of gender, age, life
satisfaction, and social support were considered to be re-
lated to latent profiles, and were included in the regres-
sion analysis with posterior profile membership probabil-
ities. The latent profile analysis was conducted with
Mplus 8.4 (Muthén & Muthén, 1998-2017), and SPSS
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21.0 software was used for one-way ANOVA and regres-
sion analysis.

Results

Correlations, means, and standard deviations for study vari-
ables are shown in Table 1. As presented in Table 1, signifi-
cant associations were found among all variables.

Latent Profile Analysis

Latent profile analysis began with one-class solution and then
the number of the profiles were increased. Table 2 indicates
the one- to five-profile models used to determine the optimal
profile number. The three-class model was determined as the
best model to fit the data. As presented in Table 2, BIC values
were close to each other for the three- and four-class model.
The LMR-LR test was not significant for the four-class model
which indicated that the k-1 class number is more parsimoni-
ous and preferable. The entropy value was 0.79 for the three-
class model which indicates a higher value. It was concluded
that within the study group there were three latent classes in
terms of COVID-19 fear, depression, anxiety, stress, mindful-
ness, and resilience.

In the next step of the latent profile analysis, general pat-
terns of the profiles were presented. For this purpose, mean
and standard deviations of the study variables were investigat-
ed across the latent profiles. As presented in Fig. 1, latent
profiles had different characteristics regarding study variables.
For instance, Profile 1 contained those students with high
COVID-19 fear and medium depression, anxiety, stress,
mindfulness, and resilience, and consequently was named
“High COVID-19 fear and medium psychological symp-
toms”. Latent Profile 1 included 233 students (46% of the
participants). Those students with low COVID-19 fear, de-
pression, anxiety, stress, and high in mindfulness and resil-
ience were classified into Profile 2, and was labeled “Low
psychological symptoms and high mindfulness and resil-
ience”. Latent Profile 2 consisted of 191 students (38% of
the participants). Profile 3 included students who had high
COVID-19 fear, depression, anxiety, stress, and low

mindfulness and resilience, and was labeled as “High
COVID-19 fear, psychological symptoms and low mindful-
ness and resilience”. Latent Profile 3 consisted of 82 students
(16% of the participants). Figure 1 indicates the graphical
illustration of the latent profiles using standardized z-scores.

After determining the optimal number of the latent profiles,
a one-way ANOVA was utilized to compare the profiles re-
garding COVID-19 fear, depression, anxiety, stress, mindful-
ness, and resilience. As shown in Table 3, there were signifi-
cant F values indicating significant differences in the study
variables across latent profiles. Post hoc comparison using
the Tukey HSD test indicated significant differences in
COVID-19 fear, depression, anxiety, stress, mindfulness,
and resilience across all the three profiles. Specifically, those
classified into Profile 3 had scored higher on COVID-19 fear,
depression, anxiety, and stress than Profile 1 and 2. Also,
individuals belonging to Profile 3 reported lower mindfulness
and resilience.

In order to investigate the relationships between latent pro-
file membership and study variables, COVID-19 fear, depres-
sion, anxiety, stress, mindfulness, and resilience were
regressed on posterior profile membership probabilities. As
seen in Table 4, results revealed that depression and stress
were positively associated, and anxiety, mindfulness, and re-
silience were negatively associated with Profile 1.
Additionally, COVID-19 fear, depression, anxiety, and stress
were negatively associated, and mindfulness and resilience
were positively associated with Profile 2. Also, COVID-19
fear, depression, and anxiety were positively associated, and
resilience was negatively associated with Profile 3.

In the last step of the analysis, some related variables such
as gender, age, life satisfaction, and social support were
regressed on posterior profile membership probabilities.
When posterior profile membership probabilities for
Profile 1 was predicted, a significant regression equation
was found F (4, 501) = 11.190, p < 0.001, with an R2 of
0.08. It was found that female gender was positively associat-
ed (β = 0.120, p < 0.01), and life satisfaction was negatively
associated (β = −0.260, p < 0.001) with Profile 1.Whenmem-
bership probabilities for Profile 2 was predicted, a significant
regression equation was found F (4, 501) = 25.782, p < 0.001,
with an R2 of 0.17. It was found that female gender was

Table 1 Correlations, Means
(M), and Standard Deviations
(SD) for the Study Variables

Variable 1 2 3 4 5 6 M SD

1. COVID-19 fear – 16.88 5.01

2.Depression 0.241** – 6.10 4.19

3.Anxiety 0.369** 0.494** – 2.72 2.72

4.Stress 0.357** 0.662** 0.604** – 6.12 3.55

5. Resilience −0.306** −0.358** −0.338** −0.394** – 18.13 4.73

6.Mindfulness −0.124** −0.399** −0.401** −0.425** 0.328** – 57.69 11.91

Note: **p < 0.01
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negatively associated (β = −0.225, p < 0.001); life satisfaction
(β = 0.298, p < 0.001) and social support (β = 0.112, p < 0.05)
were positively associated with Profile 2. When membership
probabilities for Profile 3 was predicted, a significant regres-
sion equation was found F (4, 501) = 5.30, p < 0.001, with an
R2 of 0.04. It was found that female gender was positively
associated (β = 0.137, p < 0.01), and social support was neg-
atively associated (β = −0.128, p < 0.01) with Profile 3. Age
of the participants was not found to be associated with any of
the latent classes.

Discussion

Based on the existing literature related to COVID-19 fear and
psychological variables, the current study examined the latent
model of the COVID-19 fear and its association with depres-
sion, anxiety, stress, mindfulness, and resilience. Analysis of
model tests revealed that a three-class solution best fit the data.
The research sample was classified into three conceptually
meaningful latent profiles based on indicator variables. The
findings indicated that there were different reactions to the
COVID-19 pandemic in terms of fear and psychological
symptoms. Also, latent profiles had specific characteristics
in terms of study variables.

Specifically, members of Profile 1 had a higher level of
COVID-19 fear, whereas they had a medium level of depres-
sion, anxiety, stress, mindfulness, and resilience. Members of

Profile 2 had a lower level of COVID-19 fear, depression,
anxiety, and stress, while they had higher levels in mindful-
ness and resilience. The researchers concluded that members
of Profile 2 were better able to protect their mental health
during the coronavirus pandemic. Lastly, members of
Profile 3 had higher levels of COVID-19 fear, depression,
anxiety, and stress, whereas they had lower levels of mindful-
ness and resilience. It may be concluded that individuals who
have similar characteristics to members of the Profile 3 should
be taken into consideration when providing university
counseling services.

In the current study, COVID-19 fear, depression, anx-
iety, and stress were found to co-exist in individuals, es-
pecially in the members of Profile 2 and Profile 3. All
these variables together are high in Profile 3, and all are
together low in Profile 2. Fear of infectious diseases may
be more common within societies during pandemics.
Accordingly, COVID-19 fear may share a comorbidity
with perceived vulnerability to disease. For example, in
a study by Duncan et al. (2009), which included under-
graduate students in the sample, perceived infectability
including beliefs about vulnerability to future health
problems, and is specific to infectious diseases had
significant and positive correlations with hypochondria
and health anxiety. Additionally, Taylor and Asmundson
(2004) stated that increased health anxiety may also lead
to depressive disorders. Thus, it might be stated that fear
of infectious diseases increases the likelihood of some

Table 2 Model Fit Statistics for Determining the Optimal Number of Classes

Model BIC LMR LRT (p) Class assignment probability (class size) Entropy

1 class 18,140.65 – – –

2 classes 17,518.68 650.62 (0.001) 0.95 (59%) / 0.93(41%) 0.79

3 classes 17,356.07 201.57 (0.001) 0.89(46%) / 0.91(38%) / 0.90(16%) 0.79

4 classes 17,355.18 43.48 (0.23) 0.92(38%) / 0.69(12%) / 0.85(36%) / 0.93(14%) 0.76

5 classes 17,330.23 66.99 (0.43) 0.91(33%) / 0.90(9%) / 0.80(16%) / 0.85(11%) / 0.84(31%) 0.79

BIC Bayesian Information Criteria, LMR LRT Lo-Mendell-Rubin adjusted likelihood ratio test. Bold type indicates the selected best fit model
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Fig. 1 Line graph comparing
profiles on study variables in z-
score format
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psychological symptoms such as depression, anxiety, and
stress. A study conducted by Bitan et al. (2020), found
fear of COVID-19 was significantly correlated with de-
pression, anxiety, and stress. Similarly, Huang and Zhao
(2020) found that participants under 35 years of age had
greater COVID-19 related generalized anxiety disorder
than individuals ages 35 and older. Specifically, this find-
ing was important, since the current study included par-
ticipants who were both undergraduate and graduate stu-
dents. Additionally, Satıcı et al. (2020) reported that fear
of COVID-19 was significantly associated with depres-
sion, anxiety, and stress. Taylor and Asmundson (2004)
posited that fear related to disease might occur in two
different forms: (a) a person might be fearful because of
currently having the disease; and (b) a person might fear
contracting the disease in the future. Cognitive distortions
might lead to these excessive fears about disease. A study
by Rief et al. (1998), noted intolerance of bodily com-
plaints were significantly associated with hypochondria-
sis. Individuals with higher fear of contracting an infec-
tious disease might misinterpret the bodily sensations.
These misinterpretations may lead an individual into a

depressive, anxious, and stressed mood. Also, Taylor
(2019) indicated that individuals may face some sources
of stress during pandemics. The stressors might be asso-
ciated with psychological, social, or health issues, such as
interrupting daily life habits, social distancing from loved
ones, and staying away from school environments, etc.
These and other negative effects of pandemics include
individual uncertainties about the future. Such uncer-
tainties might create depression, anxiety, and stress
among individuals.

In all three latent profiles, levels of both mindfulness
and resilience are similar. Mindfulness and resilience
were both found to be high or low concurrently, and have
negative associations with COVID-19 fear, depression,
anxiety, and stress. Killgore et al. (2020) and Liu et al.
(2020) reported similar results stating that individuals
with higher resilience scores reported lower levels of de-
pression. Many researchers suggested resilience may be
considered a protective factor among university students
in coping with COVID-19 related psychological problems
(Chen et al., 2020; Kuipers, 2020; Polizzi et al., 2020;
Vinkers et al., 2020; Wang et al., 2020). Additionally,

Table 3 Analysis of Variance
across Latent Profiles Variables Profile 1

(High COVID-19
fear and medium
psychological
symptoms)

(n=233) M (SD)

Profile 2

(Low psychological
symptoms and high
mindfulness,
resilience)

(n=191) M (SD)

Profile 3

(High COVID-19 fear,
psychological symptoms
and low mindfulness, re-
silience)

(n=82) M (SD)

F (2,
503)

p

COVID-19
fear

17.33 (4.51) 14.58 (4.33) 20.96 (4.92) 59.60 <0.001

Depression 7.19 (3.21) 2.63 (2.11) 11.07 (3.59) 270.13 <0.001

Anxiety 2.88 (1.97) 0.74 (1.11) 6.89 (2.24) 354.86 <0.001

Stress 6.99 (2.12) 2.91 (1.89) 11.13 (2.36) 486.62 <0.001

Mindfulness 54.76 (10.44) 65.21 (9.78) 48.48 (10.19) 95.87 <0.001

Resilience 17.27 (4.35) 20.95 (3.80) 14.02 (3.65) 94.18 <0.001

Table 4 Results of Regression Analysis of Posterior Class Membership Probabilities on Study Variables

Latent Profile 1
(n=233)

Latent Profile 2
(n=191)

Latent Profile 3
(n=82)

β t p β t p β t p

COVID-19 Fear 0.037 0.788 0.431 −0.094 −3.640 <0.001 0.074 2.458 <0.05

Depression 0.139 2.432 <0.05 −0.240 −7.587 <0.001 0.134 3.609 <0.001

Anxiety −0.239 −4.348 <0.001 −0.137 −4.477 <0.001 0.473 13.225 <0.001

Stress 0.165 2.608 <0.01 −0.360 −10.264 <0.001 0.254 6.185 0.732

Mindfulness −0.190 −3.937 <0.001 0.168 6.297 <0.001 0.022 0.690 0.491

Resilience −0.108 −2.273 <0.05 0.154 5.852 <0.001 −0.062 −2.023 <0.05

R2=0.14, F (6, 499)=13.397, p<0.001 R2=0.74, F (6, 499)=230.211, p<0.001 R2=0.64, F (6, 499)=145.783, p<0.001
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resilience practices may provide a multidimensional sup-
port mechanism for mental health of students by reducing
their level of depression, anxiety, and stress while enhanc-
ing their well-being. Based on the results of the current
study, it is recommended clinicians continue using resil-
ience resources in their work with university students.
Other researchers found mindfulness effective on reduc-
ing levels of stress, anxiety, and depression (Khoury
et al., 2015; Li et al., 2020). Based on the findings of this
study, clinicians may also want to include teaching mind-
fulness and utilization of mindfulness related practices
when working with university students coping with
COVID-19 fear, depression, anxiety, and stress as well
to enhance students well-being. In an extensive literature
review, many researchers suggested utilizing mindfulness
to reduce stress, anxiety, depression, and increase well-
being during COVID-19 pandemic (e.g., Behan, 2020;
Di Giuseppe et al., 2020).

Results suggest that female gender is positively associ-
ated with Profile 1 and Profile 3, and is negatively related
to Profile 2. The common characteristics of both Profile 1
and Profile 3 is that members of both profiles have higher
levels of COVID-19 fear, depression, anxiety, and stress,
than individuals belonging to Profile 2. This finding is
consistent with other study results that revealed females
have higher levels of depression and anxiety (Balsamo &
Carlucci, 2020; Bigalke et al., 2020; Lee & Crunk, 2020).
These results should also be considered when providing
counseling services for university students.

Study findings also suggest that life satisfaction is neg-
atively associated with Profile 1, and positively associated
with Profile 2. There are significant differences between
Profile 1 and Profile 2 in terms of COVID-19 fear, de-
pression, anxiety, stress, mindfulness, and resilience.
More specifically, life satisfaction was positively associ-
ated with the latent profile, members of which had higher
levels in mindfulness and resilience; while life satisfaction
was negatively associated with the latent profile, members
of which had higher levels in COVID-19 fear, depression,
anxiety, and stress. This finding of the current study is in
line with the results of studies in the related literature. For
example, Satıcı et al. (2020) found fear of COVID-19 was
negatively associated with life satisfaction. Similarly, a
study conducted by Trzebiński et al. (2020) reported that
life satisfaction was negatively correlated with COVID-19
stress.

In the current study, social support was found to be
positively associated with Profile 2, and negatively asso-
ciated with Profile 3. Members of Profile 2 had low levels
of COVID-19 fear, depression, anxiety, and stress, and
had high levels of mindfulness and resilience. The re-
searchers conclude that perceived social support may have
an important role in coping with negative sides of the

coronavirus pandemic. Individuals may show various psy-
chological symptoms related to the COVID-19 outbreak.
Social isolation or social distancing may influence symp-
toms in individuals such as anxiety, anger, and stress
(World Health Organization, 2020). In relationship to
public health emergencies, university students may feel
anxious, worried or have fear (Mei et al., 2011).
Conversely, it is known that individual connections with
social network and social support were related to better
mental health (Cornwell & Laumann, 2015). Since
Cheung (2015) stated, psychosocial support during
Ebola was accepted as lifesaving, one may conclude dur-
ing difficult times such as pandemics, the support of fam-
ily, friends, and significant others play a significant role
in the mental health of people. Perceived social support
may be a protective factor related to COVID-19 fear, de-
pression, anxiety, and stress.

In light of the valuable contributions to the literature, the
current study had some limitations. First, the results may not
be generalized to the public since participants were university
undergraduate and graduate students. Second, self-report mea-
sures were used, and social desirability bias may have influ-
enced the results. Third, as a cross-sectional study, cautious
consideration is necessary when interpreting the results.
Finally, due to the COVID-19 pandemic, study participants
were in obligatory home quarantine, and had no other option
other than to participate in distance education. Such major life
changes may also influence the results.

Future researchers may develop different models to contin-
ue to explore various dimensions of COVID-19 fear and as-
sociated variables. Future studies might include other protec-
tive and risk factors related to coronavirus fear. Conducting
qualitative studies on of university students who have experi-
enced the pandemic, may lead to a deeper understanding of
the coronavirus fear, and psychological symptoms, as well as
functions of well-being variables during pandemics. In several
studies on outbreak, young adults were found to be a vulner-
able age group (Huang & Zhao, 2020; Su et al., 2007).
Findings in the current study may provide a guide for devel-
opment of psychological support programs for university stu-
dents regarding the depression, anxiety, and stress during a
pandemic. These programs would be valuable in emphasizing
the importance an individual social support system, and the
importance of both resilience and mindfulness. Additionally,
these findings may assist those working in campus counseling
centers with ways to inform students of the importance of
these protective factors during the current COVID-19
outbreak.
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