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Abstract
Objective: COVID-19 pandemic brought signi�cant challenges for college students. This study aimed to
investigate changes in psychiatric symptomatology among them compared to the pre-pandemic period
alongside their determinants.

Methods: Data were collected before and three months after the onset of the pandemic from 168
students who had applied to a college mental health center. Psychiatric symptomatology was assessed
by Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), and Adult Attention
De�cit Hyperactivity Disorder Self-Report Scale (ASRS). Possible vulnerability factors were screened by a
survey on COVID-19-related health and social isolation status, Fear of COVID-19 Scale, Social Media Use
Disorder Scale (SMDS), Distress Thermometer, Scoff Eating Questionnaire, and International Physical
Activity Questionnaire Short-Form (IPAQ).

Results: PHQ-9, GAD-7 and ASRS scores signi�cantly declined in the follow up. Even though the screen
time increased, SMDS scores signi�cantly declined. SMDS had a direct effect on PHQ-9 and ASRS levels,
in addition to an indirect effect through Stress Thermometer. Higher SMDS scores predicted higher
anxious and depressive symptomatology in repeated assessments. Fear of COVID-19 scores had a direct
effect on GAD-7 scores only.

Conclusion: This study suggested that stress level and psychiatric symptomatology of the students
decreased signi�cantly in the early phases of the pandemic. Level of social media use disorder should be
taken into account while following college students with mental health symptoms.

1. Introduction
The world is going through a global pandemic of COVID-19, which is causing signi�cant consequences
on healthcare systems and public health. Studies have reported that the spatial distancing, self-isolation,
quarantine, social and economic discord and misinformation (particularly on social media) are among
the major contributing factors towards unusual sadness, fear, frustration, feelings of helplessness,
loneliness, and nervousness 1,2. A recent systematic review concluded that COVID-19 pandemic is
associated with highly signi�cant levels of psychological distress which meets the threshold for
depression, anxiety disorders and post-traumatic stress disorder in many cases 3. College students is an
emerging focus among vulnerable groups for the psychiatric impact of the pandemic.  They are in an age
of emerging adulthood (18-25 years of age) which is a second transition period of life after adolescence
when well-being can easily become unstable especially during extraordinary circumstances 4. Worldwide
data collected before the pandemic suggest that about 20% of college students experience one or more
diagnosable mental disorders 5. The closure of university campuses with COVID-19 pandemic brought
signi�cant challenges to college students’ daily routines. Prolonged social isolation, quick change in
educational environment 6, the fear of getting infected and not being able to meet their families for an
unknown duration 7, anxiety about potential impact of the pandemic on their studies and future job
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market opportunities 8 are leading risk factors according to early studies. In addition, lifestyle and health
behavior changes such as eating and drinking habits, sleep quality, physical activity, smart phone and
social media use may also have an impact on students’ mental health. 9. College students use social
media as their primary source of news. Although social media has also fuelled the rapid spread of
misinformation and rumours creating a sense of panic and confusion among the public 10, it has played
a multitude of positive roles in information exchange during the COVID-19 crisis. 

A large number of cross-sectional studies reported varying degrees of increased acute stress, anxiety and
depression symptoms in college students. For example, a nation-wide survey of college students in China
have found increased rates of acute stress, depressive and anxiety symptoms which were 34.9%, 21.1%
and 11.0%, respectively 11. Another survey from the USA reported that nearly half of the students showed
a moderate-to-severe level of depression and nearly 40% 0f students showed a moderate-to-severe level
of anxiety 12.

However, studies with cross-sectional design, can not explain whether the mental health of the students
worsened or improved during the pandemic process. Also they do not provide information about
predictors of such changes in mental health during pandemics. A few prospective studies have been
published so far reporting  mixed results on the change of psychiatric symptomatology in college student
population 8,13-15. There is a need for studies which inquiry the effects of changing university campus
environments, transition to online education and social isolation on students’ mental health and explore
the effect of COVID-19 pandemic on college student’s mental health and its determinants. Thus, in the
present study, we aimed to investigate the changes in psychiatric symptomatology of the students
compared to pre-pandemic period and the determinants of this change in relation to COVID-19 exposure,
social isolation status, lifestyle and health behavior changes as well as stress levels and social media
use disorder.

2. Methods
2.1. Study Setting 

In Turkey, the �rst COVID-19 positive case was announced on March 11, 2020 and by 1 April it was
con�rmed that COVID-19 had spread all over the country.   By the end of March 2020, all Koc University
campuses were evacuated and transition to online education was completed. 

This study was conducted in Koc University Psychological Counselling and Psychotherapy Center which
is a comprehensive mental health clinic that provides various clinical services including individual
psychotherapy, psychiatric consultation and treatment. 

2.2. Study Cohort

This study was approved by the Koc University Institutional Review Board and all procedures were in
accordance with the Declaration of Helsinki.  All participants provided an online informed consent before
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participating in the study.

Our target population was college students who already had psychiatric problems before the pandemic.
The accessable population was the college students who applied to our college mental health center
during pre-pandemic period. We invited the whole accessable population to the study, 330 students who
applied to Koc University Psychological Counselling and Psychotherapy Center between September 2019
and March 2020 and completed the pre-evaluation scales. So the sampling method was convenient
sampling. Data has been recruited between June 11- June 22, 2020.  The timeline of the �rst assessment,
onset of COVID-19 in Turkey, academic calendar of the university and data recruitment dates are
presented in Figure 1. 

2.3. Evaluation Scales

The online survey included 4 parts questioning both pandemic related variables and psychiatric
symptomatology. i) A survey on demographic and health behavior data were administered: It collected
information about demographic variables, body weight, living conditions, sleep habits and whether they
received psychotherapy or psychiatric treatment between pre-pandemic and pandemic measurements.
Psychotherapy was de�ned as having had a minimum of 4 psychotherapy sessions and psychiatric
treatment was de�ned as having had a regular pharmacotherapy regimen for at least 3 months.  ii)
Measurements on COVID-19 pandemic process included a survey,which screened the health issues and
social isolation associated with the COVID-19 pandemic, in addition to The Fear of COVID-19 Scale 1. iii)
Measurements of psychiatric symptomatology and psychosocial functioning included Patient Health
Questionnaire-9 16, Generalized Anxiety Disorder-7 17, Adult Attention De�cit Hyperactivity Disorder
(ADHD) Self-Report Scale (ASRS-v1.1) 18 and World Health Organization Disability Assessment Chart
(2010). iv) Measurements related to risk factors which included Distress Thermometer 19, Social Media
Use Disorder Scale-9 20, the SCOFF Questionnaire 21, and the International Physical Activity Survey
(International Consensus Group 22. Scales given in (iii) and (iv) had also been applied before the onset of
the pandemic to the same student group. Except The Fear of COVID-19 scale, the Turkish versions of all
scales 23-29 were used in the study.

2.4. Statistical Analysis

Descriptive statistics for continuous variables (mean, standard deviation, minimum, median, maximum)
and distributions of gender and COVID-19 related measures have been calculated.  Comparison of
continuous variables with baseline and second assessment has been conducted using paired samples t-
test. Due to multiple comparisons of various variables, we used a corrected p value. Since the number of
tests was 10 in our study, p value lower than 0.005 has been accepted signi�cantly for this analysis.
Distributions of categorical variables at baseline and second assessment were compared using Wilcoxon
signed rank test. The relationship between two categorical dependent variables was examined by
McNemar test. 
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To determine which factors affected the decrease in psychiatric symptomatology, we speci�ed two
intercept-only models to de�ne the predictor variables for each outcome variable (PHQ-9, GAD-7 and
ASRS), in a linear mixed effect model where the outcome variable was regressed on a random effect
variable for participants, and all other variables were de�ned as �xed factors, using Jamovi Version
1.1.9.0. All other analysis has been conducted using IBM SPSS Statistics for Windows, Version 26.0.
Armonk, NY: IBM Corp. Program.

To test the interaction between Fear of COVID-19 Scale, Stress Thermometer, SMDS and psychiatric
outcome (PHQ-9, GAD-7 and ASRS) scores, we conducted mediation analysis with model 4 under
PROCESS macro version v3.5, developed by Hayes for SPSS. In the mediation models, fear of COVID-19
score and SMDS scores were de�ned as X and psychiatric outcome (PHQ-9, GAD-7 and ASRS) scores
were de�ned as Y, whereas stress thermometer scores were de�ned as the mediators. For this analysis,
only participants’ scores that were complete for all scales (n=151) in the second assessment were put in
the model, as this analysis required cross sectional data. The mediation analysis is performed by the
bootstrapping method with 5,000 samples and bias-corrected 95% con�dence intervals (CI) to estimate
the signi�cance of the indirect and direct effects.

3. Results
3.1. Demographic variables, health behavior, and COVID-19 related status of the participants

A total number of 330 students were asked to participate and 168 of them participated in the study. So,
the response rate was 50.9%. There were no differences in stress levels, psychiatric symptomatology and
psychosocial functioning between responders and non-responders (p>0.05). 120 (71.4 %) of the
participants were female. The mean age of the participants was 21.7 ± 2.52. Body weight of the
participants was similar compared to baseline (64.96 ± 13.45 vs 65.18 ± 14.05, p=0.56). The number of
days of alcohol use decreased signi�cantly (p<0.001). Screen time increased signi�cantly (p<0.001) such
as the frequency of screen time of 7 hours or more per day was 13.2 % before the pandemic, while this
rate was found 38.6 % during the pandemic period. 77 of the participants (45.8%) received a
psychotherapy or psychiatric management in between the two assessments. The average number of
days between pre and post assessments was 190.66 (min 94-max 275). The rate of living with parents
increased signi�cantly from 4.8% to 38% (p<0.001). The details of these data can be found in
Supplementary Table S1)

The mean score of fear of COVID-19 scale was 17.23±5.43. 81.  Of the participants, 13% stated that they
did not experience any symptoms related to COVID-19, while 18.9% of participants experienced some
possible COVID-19 related symptoms. 44.9% of participants isolated themselves that they did not expose
themselves to anyone other than housemates. 83.7% of the students were accompanied by their families
during the lockdown, the rest were either alone (3.7%) or with their friends (12.6%)
(Supplementary Table S2).  

3.2. Change in psychiatric symptomatology during the pandemic
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Students reported signi�cantly decreased stress (stress termometer), depression (PHQ-9) and anxiety
(GAD-7), in addition to social media use disorder (SMDS) scores when compared to pre-pandemic period
(p<0.001). Physical exercise (IPAQ) and eating related symptoms (SCOFF) were not different and
students reported similar functionality in between the assessments. Table 1 shows the pre and during
pandemic assessment results.  GAD-7, PHQ-9 and ASRS scores did not differ between those who received
psychotherapy or psychiatric treatment and those who did not (p>0.05).

3.3. Determinants of improvement in psychiatric symptomatology

To determine which factors affected the decrease in psychiatric symptomatology, we speci�ed two
intercept-only models to de�ne the predictor variables for each outcome variable (PHQ-9, GAD-7 and
ASRS), in a mixed effect model where the outcome variable was regressed on a random effect variable
for participants, and all other variables were de�ned as �xed factors, using JAMOVI package. In the �rst
model, the health behaviors that signi�cantly changed after the pandemic were included: living with
parents (as a factor), screen time and the number of days of alcohol use in the last month (as
covariates). In the second model, stress thermometer and SMDS were used added to the model as
covariates. The results of the linear mixed effects model analysis are presented in Table 2. Both higher
stress termometer scores and SMDS scores predicted higher PHQ-9, higher GAD-7 and higher ASRS
scores in the mixed effect regression model, where baseline and follow up scores were used (Table 2).
Living with parents and alcohol use were signi�cant predictors for PHQ and both PHQ-9 and GAD-7,
respectively, however their effects were insigni�cant in the second model where stress thermometer and
SMDS scores were included as covariates.

3.4. Relationship of fear of COVID-19 with current psychiatric status

Fear of COVID-19 scores signi�cantly correlated with Stress Thermometer, anxiety (GAD-7), depression
(PHQ-9), ASRS and psychosocial functioning (WHODAS) scores (Table 3). A multivariate linear regression
analysis was carried out to investigate the predictors of current Stress Thermometer scores by putting
Fear of COVID-19, PHQ-9 and GAD-7 scores in the model. This analysis revealed that the model explained
40.6 % of the variance and that the model was a signi�cant predictor of Stress Thermometer scores [(F
(3,150) = 33.56, p < 0.001]. While PHQ-9 (B = 1.03, p = 0.009) and GAD-7 (B = 2.25, p < 0.001) signi�cantly
predicted Stress Thermometer scores, Fear of COVID-19 scores (B = 0.39, p = 0.215) did not. The results
of the correlation of Fear of COVID-19 scale scores with other psychiatric assessments are presented in
Table 3. 

3.5. Mediation of PHQ-9, GAD-7 and ASRS scores by stress thermometer, fear of COVID-19 and SMDS
scores

We have predicted that the Stress Thermometer scores had a mediator effect on GAD-7 and PHQ-9
scores. SMDS and Fear of COVID-19 seemed to have both direct and indirect effects on GAD-7 and PHQ-9
scores via Stress Thermometer scores. When SMDS (X) , PHQ-9 (Y) and Stress Thermometer (M) scores
were put in the model, both indirect effect through increasing Stress Thermometer scores (B:0.098, CI:
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0.038-0.029) and direct effect of SMDS scores (B:0.21, CI: 0.086-0.33, p=0.011) in PHQ-9 level was
signi�cant. Higher SMDS scores lead to higher PHQ-9 scores. When Fear of COVID-19 (X), PHQ-9 (Y) and
Stress Thermometer (M) were put in the model, the indirect effect through increasing stress thermometer
scores (B:0.133, CI: 0.045-0.23) was signi�cant, whereas direct effect of effect fear of COVID-19 on PHQ-9
levels (B:0.083, CI: -0.06-0.23, p=0.25) was insigni�cant.

When SMDS (X), GAD-7 (Y) and stress thermometer (M) scores were put in the model, the indirect effect
through increasing stress thermometer scores (B:0.112, CI: 0.034-0.20) was signi�cant, whereas direct
effect of effect SMDS on GAD-7 levels (B:0.057, CI: -0.053-0.16, p=0.30) was insigni�cant. When fear of
COVID-19 (X), GAD-7 (Y) and stress thermometer (M) were put in the model, both indirect effect through
increasing stress termometer scores (B:0.14, CI: 0.044-0.23) and direct effect of fear of COVID-19 scores
(B:0.21, CI: 0.016-0.26, p=0.026) in GAD-7 level was signi�cant.

When SMDS (X), ASRS (Y) and stress thermometer (M) scores were put in the model, both indirect effect
through increasing stress termometer scores (B:0.094, CI: 0.01-0.22) and direct effect of SMDS scores
(B:0.67, CI: 0.36-0.98, p<0.0001) in PHQ-9 level was signi�cant.  When Fear of COVID-19 (X), ASRS (Y)
and stress thermometer (M) scores were put in the model, the indirect effect through increasing stress
thermometer scores (B:0.14, CI: 0.027-0.31) was signi�cant, whereas direct effect of effect fear of COVID-
19 on ASRS levels (B:0.33, CI: -0.03-0.68, p=0.07) was insigni�cant. For all of the reported statistics, B
scores represent the direction and magnitude of the effect.

4. Discussion
This study investigated the change in depressive, anxiety and attention de�cit symptoms of college
students who had previously applied to a university mental health center before the onset of COVID-19 in
Turkey. Among 168 students, PHQ-9, GAD-7 and ASRS scores signi�cantly declined in 3-month follow up.
Even though the screen time increased, SMDS scores signi�cantly declined. SMDS directly affected PHQ-
9 and ASRS levels, in addition to an indirect effect through Stress Thermometer. Fear of COVID-19 scores
had a direct effect on GAD-7 scores only. Since the high level of anxiety and depression levels in general
college population is a frequent �nding in the literature, a modest decrease in symptomatology after the
onset of COVID-19 pandemic is a valuable �nding. Decrease in stress level and symptoms of social
media use disorder were the predictors of this change, which is also another novel �nding of our study.
Stress thermometer was mediating the relationship between i) social media use disorder and depression
scores, ii) social media use disorder and attention de�cit scores, iii) fear of COVID-19 and anxiety.  

At the time of the recruitment for the study, the campus had been closed for about three months and the
Turkish government had further implemented a number of social distancing measures. Despite many
regulations restricting social life, the decrease in psychiatric symptomatology was an unexpected �nding.
Majority of studies reported increased mental health problems and a large scale nation-wide survey from
China reported that massive media exposure,and prior mental health problems are associated with
increased risk of mental health problems among college students in the early phase of the pandemic  11.
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 Similar to our results, a study from U.S.A. reported decreased mental health problems among Hispanic
adolescents 15. Despite all its drastic effects, some individual stressors related to academic life such as
rigid study time tables or social stressors such Fear of Missing Out (FoMO) and competitive environment
may be reduced at the time of crisis 30, which explains the decrease of mean symptoms scores.

The closure of the campuses usually causes disconnection from friends and partners creating risks of
loneliness and isolation. However, in our sample, the students were living with their families or friends
which possibly minimized the negative effect of isolation. Even though the frequency of alcohol use and
living with parents predicted the psychiatric symptoms in the �rst regression model, their effects became
insigni�cant when SMDS and stress thermometer were added in the model.   Re-union of many students
with their families who were living in dormitories before the pandemic may have brought positive results
in terms of meeting basic needs and social support. On the other hand, the fact that young adults may be
asymptomatic carriers, might have increased the students’ anxiety about transmission of COVID-19 to
their elderly family members (Pan et al 2020). Eventually, going back to the family house has bene�ts in
terms of social support and decreases social responsibilities. Nevertheless, this protective effect may
have been mixed with the stress of infecting the family members and possible adverse effects of the
negative environment in some families. Not every family may be supportive, (e.g   those with restrictive
attitudes), there may be concerns of distraction due to a crowded family environment. Some may have
been concerned about covering online classes due to the lack of proper internet access. A cross-sectional
study from USA reported that over 40% of the students were worried about their families who were more
vulnerable and nearly half of them mentioned that their home is a distractive environment 31. Therefore,
the increased stress due to the pandemic can only to some extent be compensated by returning to the
family home. Our results pointed to a mixed effect of negative and positive aspects of returning to family
home. 

According to a mixed effect regression analysis, decrease in stress and in social media use disorder
compared to pre-pandemic period, were signi�cant predictors of decrease in anxiety, depression and
attention de�cit symptoms. A mediator analysis revealed that stress thermometer had a mediator effect
on the relationship between SMDS and PHQ-9 as well as between SMDS and ASRS. Thus, the decrease in
problematic social media use yielded a decrease in depressive and attention but not anxiety symptoms
by both directly and indirectly by decreasing the stress levels. This �nding is in line with previous studies
which reported that, internet and smart phone addiction increased the depression levels during
pandemic 32,33. Although there are several studies showing a mediator effect of addictive social media
use on anxiety 34,35, in the present study, social media disorder did not mediate the relationship between
the decrease in stress levels and anxiety scores. It can be predicted that the use of social media will
increase in a period when physical interaction is restricted. In our sample, despite the increase in screen
time, the decrease in SMDS score can be explained by the change of perception in such a way that
pathological perception of social media use by themselves and their environment decreased and the
social media use behavior was somehow normalized. Also the reason why screen time increased may
depend on the online education requirements, instead of spending time on social media. Also, compared
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with traditional media, social media has played a multitude of positive roles in information exchange
during the COVID-19 crisis, including disseminating health-related recommendations, enabling
connectivity and psychological first aid 36 showing public attitudes, experience, and perception of the
disease as well as sentiment to the government 37. So, when more people use social media to seek and
share health information, social media usage can provide an informational, emotional and social
support 38. A Chinese study which reported similar rewarding effect of social media use concluded that,
social media usage helped manage stressors and health risks and it can be predicted by the
informational, emotional, and peer support they received from the shared health information 39. Moreover,
increased screen time may be due to the time spent for online education, instead of the time spent on
social media. 

According to the mediator analysis, not the SMDS but the fear of COVID-19 mediated the relationship
between stress thermometer and GAD-7 scores. Thus, low levels of COVID-19 fear yielded a decrease in
anxiety both directly and indirectly by reducing the stress levels. This �nding can be easily explained by a
high correlation between fear of COVID-19 and general anxiety levels, which is supported by our
correlation analysis. Studies that measured the levels of COVID-19 fear often report that this fear is a
determinant of participants’ anxiety levels 40,41. 

Except for problematic social media use, we could not show any effect of other measured vulnerability
factors on stress level. There are possible variables that were not assessed in this study and still thought
to be an important determinant of the decrease in stress level. Omission of peer pressure or the obligation
to attend classes, or the effects of moving away from academic competition may be among them.
Despite high levels of uncertainty at the beginning of the pandemic period, worries of a fatal infection
and restricted social life; factors such as the elimination of physical participation in classes, updating the
grading system at Koc University in the form of pass fail under pandemic conditions, eliminating the
negative consequences of interacting with peers, made students perceive less stress compared to the
active school period. Actions taken by professors, such as reduced course loads, open book examination,
and other allowances on grading requirements, could also have contributed to alleviating or reducing
stress. For students receiving counselling services on campus no access to those services could lead to
exacerbation of psychiatric symptoms. So, prompt telecommunication with students and warranting the
continuation of mental health services as tele-mental health services can prevent increase of anxiety. 

This study has several limitations. First, observational research design does not allow us to make causal
claims; some of the changes may be related to general trends within the study program. Since the
response rate was 50 % and varied by gender and psychopathology severity, the attrition bias can not be
excluded. We ran additional analysis to compare the baseline characteristics of respondents and non-
respondents. We did not �nd signi�cant differences in terms of baseline psychiatric symptom scales
between respondents and non-respondents. Second, the scales, used to measure dependent variables, are
not diagnostic and are used for screening purposes. Third, relative small sample sizes, sex imbalance
and the timing of study (study was conducted 3 months after the lockdown) limits the generalizability of
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our results. Because the pandemic is still unfolding, social isolation and economic impacts may have
worsened over the past 1year period of time. Moreover, the time period between the �rst and the last
evaluation was not constant among participants. All the analyses were done based on mean score that
subgroup analysis could not be performed due to the small sample size. Last, not all stress factors such
as social support and online education conditions could be measured. 

This study has several strengths such as a favorable sample size for a longitudinal design, development
of regression models to measure the effect of risk factors. Besides, there were no difference among
responders and non-responders in terms of psychiatric measurements and the study was carried out in a
well-planned timeframe according to academic calender, out of exam period but before the �nal grades
are submitted that academic concerns were still on going. 

We conclude that interventions such as providing mental health services as online promptly and
switching to the pass / fail system contributed to the decrease of stress among students.  Considering
that it will take time for students to adapt to the online education system, as well as elimination of
negative interaction with peers seem to have an effect on the decrease of students' stress levels as well
as represented by the decrease in the symptoms of anxiety and depression.
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Tables
Table 2 is available in the Supplementary Files section

Table 1. Pre-pandemic and during pandemic assessments of psychiatric symptomatology

Scale Pre-Pandemia Assessment Pandemia Assessment p value

PHQ-9

(n=149)

13.47 ± 5.40 11.17 ± 5.36 <0.0001

GAD-7

(n=149)

10.95 ± 5.39 8.31 ± 4.97 < 0.0001

Stress Thermometer

(n=154)

64.29 ± 22.47 52.19 ± 25.24 <0.001

SMDS

(n=138)

23.21 ± 8.09 18.12 ± 5.72 <0.0001

ASRS

(n=146)

34.16 ± 11.22 31.68 ± 11.75 0.003

WHODAS

(n=145)

15.76 ± 7.92 14.06 ± 8.65 0.018

SCOFF

(n=150)

1.04 ± 1.16 1.24 ± 1.26 0.02

IPAQ

(n=168)

1769.67 ± 1757.8 1679.73 ± 1521.20 0.59

Note: p value lower than 0.006 has been considered signi�cant due to multiple comparison

Table 3. Correlation of Fear of COVID-19 scale scores with other psychiatric assessments
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FEAR OF COVID-19
SCALE

PHQ-
9

GAD-7 Stress
Thermometer

SMDS ASRS WHODAS

Pearson Correlation 0.215 0.299 0.277 0.238 0.213 0.355

Sig. (2-tailed) 0.008 <0.001 <0.001 <0.001 0.009 <0.001

Figures

Figure 1

Timeline of study methodology in relation to COVID-19 pandemic related regulations
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