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SUMMARY

Background: The objective of this study was to investigate self-reported changes in mental health and their association with
various sociodemographic factors and beliefs in conspiracy theories among university and college students in Latvia during the
second state of emergency caused by COVID-19.

Subjects and methods: This cross-sectional study was conducted as part of an international research project, where university
and college students were anonymously asked to complete an online self-report questionnaire. Changes in anxiety and depression
were assessed using self-rated questions. Statistical analysis involved Pearson's chi-square test and univariate binary logistic
regression.ression.

Results: The study comprised 1047 students, with 828 females (79.08% aged 21.71+0.09). Worsening in self-reported anxiety
was more prevalent among females (69.3%, p<0.001), unemployed respondents (70.0%, p=0.003), individuals who were were not
working during the lockdown (70.3%, p<0.001), those experiencing deterioration in general health condition (93.0%, p<0.001), and
those belonging to or having knowledge of someone in a vulnerable group (69.5%, p=0.004). Worsening self-reported depression
was more prevalent in respondents who did not work during the lockdown (63.9%, p=0.014) and those with deteriorating general
health conditions (93.0%, p<0.001). Increased odds ratios (OR) for experiencing changes in anxiety and depression were associated
with beliefs in the following conspiracy theories: ‘Recommended measures are an attempt to restrict human rights’ (OR=1.49,
p=0.019 and OR=2.40, p<0.001, respectively). Furthermore, increased OR for experiencing changes in depression were associated
with beliefs in the following conspiracy theories: ‘The COVID-19 vaccine was ready before the virus spread’ (OR=3.11, p=0.007),
‘COVID-19 has a lower mortality rate" (OR=1.85, p<0.001)’, ‘Recommended measures are an attempt to restrict human rights’
(OR=2.40, p<0.001), and ‘The COVID-19 outbreak is the creation of world leaders’ (OR=2.17, p=0.003).

Conclusions: Self-reported changes in depression and anxiety were associated with certain beliefs in specific conspiracy theories.
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INTRODUCTION

During the year 2020 Coronavirus disease 2019
(COVID-19) had spread across the world leading to an
outbreak as pandemic that was declared on March 2020
by the World Health Organization (WHO 2023). In
Latvia, the Latvian Ministry of Health confirmed the
first case of COVID-19 disease on 2 March 2020
(Veselibas ministrija 2023). During the first state of
emergency period infection rates were low (ECDC
2023). The second wave of COVID-19 disease began in
September 2020 leading to the second state of
emergency from 9 November 2020 to 6 April 2021 (MK
2020). During the research COVID-19 cases per week
varied from 4338 to 7071 and deaths per week were
reported from 63 till 189 depending on each week.
Comparing the second to first pandemic wave in Latvia,
the COVID-19 cases and deaths had increased
dramatically (ECDC 2023).

The COVID-19 pandemic has left an important
effect on mental health, through a variety of forms and
intensity of government strict measures of isolation and
social distancing throughout the world. Statistics show
evidence in efficacious of these measures by restricting
pandemic extension, at the same time reflecting possible
adverse effects on mental health (Fountoulakis et al.
2020, 2022a,b). The latest research reports the responses
to the COVID-19 outbreak that cause feelings such as
fear, worry, anxiety and stress, leading to the fact that
more than 40% of the population might have increased
levels of distress, anxiety, or depression (Fullana et al.
2020, 2021, Fountoulakis et al. 2022¢, Vinkers et al.
2020). A meta-analysis study conducted in the student
population that included 104 studies reports the
prevalence of depression 36%, anxiety 27% and stress
19% was higher among females (Fang et al. 2022).
University students are considered a vulnerable society
group therefore being a special interest of mental health
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researchers (Kaparounaki et al. 2020). A recent meta-
analysis research done in the student population showed
that remote learning during the COVID-19 pandemic
has affected mental health by increasing the prevalence
of stress, anxiety, and depression (Xu et al. 2023).

Conspiracy theories have tendency to explain or
assume that crucial, important social, political, public
events are in secret organized by powerful and
malicious organizations actively cooperating (Allington
et al. 2021). Recent research shows that believing in
conspiracy theories is widespread and rates are high.
(Ahmed et al. 2020, Leibovitz et al. 2021, Salali et al.
2022). Overall, these theories can be classified into two
groups - ‘reassuring’ or ‘“threatening” being as a
protective or harmful. In definite phases conspiracy
theories demonstrates a complex behavior leading to a
protective effect in general population (Fountoulakis et
al. 2022c). Conspiracy has an important influence on
health behavior and adherence to measures both
protective and preventive against the pandemic
(Allington et al. 2021).

Female gender is a factor related to believing more
in conspiracy theories in general and in student popu-
lations (Fountoulakis et al. 2022¢, Patsali et al. 2020). A
study done in the general population shows that people
with depression are more likely to believe in conspiracy
theories; however, it is also a protective factor for them.
People with a history of psychotic disorders such as
bipolar disorder and psychosis, self-harm, and suicide
tend to believe more in conspiracy theories than those
with non-psychotic disorders, for example anxiety or
depression. (Fountoulakis et al. 2022c). A study con-
ducted in the UK shows that younger people more often
believes in conspiracy theories relating it to more
frequent use of social networks (Allington et al. 2021).
Research done in Greece indicates that students in art,
literature, education, related sciences demonstrate higher
rates regarding belief in conspiracy theories (Patsali et
al. 2020).

There are only few studies conducted around the
world researching anxiety and depression changes
regarding conspiracy theories. Therefore, this study
aims to investigate the change in self-reported changes
in mental health and their association with various
sociodemographic data and beliefs in conspiracy
theories of the university and college student population
of Latvia during the second state of emergency. There
has been only few data and research in the student
population on belief in conspiracy theories.

SUBJECTS AND METHODS

The survey

This cross-sectional study is based on a question-
naire developed as part of larger international research
in collaboration with the Aristotle University of
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Thessaloniki, Greece with the World Psychiatric
Association (Patsali et al. 2020). Eleven countries
around the world participated in the study (Bulgaria,
Croatia, Georgia, Greece, Hungary, India, Latvia,
Lithuania, Malaysia, Nigeria and Russia). The survey
was translated from English into Latvian by authors.
The translated survey was studied and checked by a
Latvian speaking focus group for verification.

Data Collection

This study was carried out from 8 December 2020 to
23 February 2021 during the second COVID-19 pan-
demic wave in Latvia. University and college students
were asked to fill out the self-report questionnaire.
Data were collected anonymously and online. Each
survey item was assigned an ID code, and the data
were collected anonymously online. The first page of
the online questionnaire included the declaration of
voluntarily consent for participation. This study was
conducted according to the guidelines of the Declaration
of Helsinki and approved by the Ethics Committee of
Riga Stradins University, Riga, Latvia (Nr. 6-1/12/46
from 26 November 2020). Informed consent was
obtained from all subjects involved in the study.
Electronic recorded consent has been obtained from the
respondents.

Measures

Sociodemographic Determinants

To verify the association between self reported
changes in mental health, change in anxiety, change in
depression, and the sociodemographic characteristics -
sex, urbanization, marital status, residents in house,
family status (divorced, living with someone without an
official relationship, married, other, single, widower),
employment status, and work during lockdown were
recorded.

Determinants related to health

Participants’ general health was assessed using the
question ‘In general, how do you describe your health
during the last month?’ The responses were answered on
a five-point scale. Furthermore, a question was inclu-
ded: ‘Do you suffer from any chronic medical somatic
diseases?’ Participants were also asked if they are a
close relative or caretaker of a person who is at high risk
of contracting COVID-19.

Anxiety change

Changes in anxiety were assessed using self-rated
responses to the question: “How much has your
emotional state changed in relation to the appearance of
anxiety and insecurity compared to before the COVID-
19 pandemic?” The responses used in this research were
scored into two answers (not changed or little bit or
much better), (worse or much worse).
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Depression change

Participants’ changes in depression were assessed
using self-rated responses to the question: ‘How much
has your emotional state related to experience of joy or
melancholy change compared to before the COVID-19
pandemic?” The responses used in this research were
scored into two answers (Neither better or worse,
improved a bit or a lot), (It got a little or a lot worse).

Conspiracy theories

The beliefs in conspiracy theories were determined
by asking 21 questions about opinions about the origin
of the epidemic and other health and public issues. The
responses were scored on a three-point scale (I don’t
believe it at all; A little bit or maybe; Much or very
much).

Statistical Analysis

The data were analyzed using SPSS version 27.0 and
Microsoft Excel. The qualitative data are given as abso-
lute and relative frequency. The association between
various demographic, conspiracy theories variables and
changes in mental health was tested using Chi-square
test. Those conspiracy theory variables that were statis-
tically significantly associated with changes in mental
health were further included in binary logistic regres-
sion to examine their role. The unadjusted odd-ratios
and 95% confidence interval are reported.

RESULTS
Sociodemographic characteristics

Table 1 displays the sociodemographic characteristics
of the sample. The study consisted of 1047 students,
with 828 females (79.08%, aged 21.71+0.09) and 212
males (20.25%, aged 21.67+0.18), and 7 participants
who opted not to disclose their sex (0.67%, aged
20.43+0.48).

Change in anxiety according to sociodemographic
characteristics

In terms of changes in anxiety, a higher percentage
of females (69.3%) reported that their anxiety worsened
or significantly worsened compared to males (52.4%)
((*=22.869, p<0.001). Among the respondents, those
who were not employed (70.0%) had a higher propor-
tion of anxiety worsening or significant worsening com-
pared to those who were employed (61.2%) (¥>=8.954,
p=0.003). Individuals who were not working during
lockdown (70.3%) reported a higher rate of anxiety
worsening or significant worsening compared to those
continued working (59.0%) (y°>=13.832, p<0.001). Indi-
viduals with a general health condition below moderate
(93.0%) were more likely to experience anxiety
worsening or significant worsening compared to those
with moderate health conditions (86.2%) and those with

above moderate health conditions (57.7%) (x*=83.139,
p<0.001). Respondents who were close relatives or
caretakers of individuals at high risk of contracting
COVID-19 (69.5%) reported a higher rates of anxiety
worsening compared to respondents who did not belong
to this group (61.0%) (x>=8.119, p=0.004).

Change in depression according to sociodemographic
characteristics

Among those who did not work during lockdown,
63.9% reported a worsening or significant worsening of
depression symptoms, compared to 56.3% of those who
continued working (}*>=6.092, p=0.014). Individuals
with health conditions below moderate (93.0%) were
more likely to experience a worsening or significant
worsening of depression symptoms compared to those
with moderate health conditions (75.9%) and those with
above moderate health conditions (54.2%) (¥*=56.749,
p<0.001).

Self-reported changes in anxiety and depression
according to belief in conspiracy theories

Association of self-reported changes in anxiety and
beliefs in conspiracy theories

Among respondents who had a belief, even if a
“little” or “maybe”, in the conspiracy theory suggesting
that the recommended measures were an attempt to
restrict human rights and led to some kind of
dictatorship rather than prioritized public safety from
COVID-19 (‘Do you think the recommended measures
are an attempt to restrict human rights and lead to some
kind of dictatorship rather than to keep the population
safer from COVID-19?"), 72.0% reported that their
anxiety worsened or significantly worsened, compared
to 63.3% of those who did not believe in it at all (y*=
8.81, p=0.012). Of the respondents who have a belief,
even if a “little” or “maybe”, in the conspiracy theory
that suggests it is possible for the Earth to be flat rather
than spherical’, 80.9% reported that their anxiety
worsened or significantly worsened, compared to 64.8%
of those who do not believe in it at all (3>=9.929,
p=0.007) (Table 2).

Association of self-reported changes in depression and
beliefs in conspiracy theories

Among respondents who believed much or very
much in the theory that suggests COVID-19 has a
significantly lower mortality rate but is surrounded by
misinformation and fear-inducing propaganda (‘Do you
believe that COVID-19 has much lower mortality rate
but there is misinformation and terror-inducing propa-
ganda?’), 69.7% reported a worsening or significant wor-
sening of depression, compared to 55.5% of those who do
not believe in it at all (¥*=12.986, p=0.002). Of the res-
pondents who believed much or very much in the theory
that posits the recommended measures are an attempt
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Table 3. Predictor factors for anxiety change

Variables

Anxiety change

OR (95%CI)

P-value

I don' t believe it at all
(reference group)

Do you think the recommended measures (e.g. wearing
face masks. avoid gatherings. stay at home etc.) are an
attempt to restrict human rights and lead to some kind of
dictatorship rather than to keep the population safer
from COVID-19?

It is possible that the earth is flat rather than a spherical.

A little bit or maybe 1.490 (1.07-2.08) 0.019
Much or very much 1.715 (1.03-2.84) 0.037
I don' t believe it at all ) )
(reference group)
A little bit or maybe 2.300 (1.24-4.27) 0.008

Much or very much

Table 4. Predictor factors for depression change

Depression change

Variables
OR (95%CI) P-value
Do you believe that the COVID-19 vaccine was [ don' t believe it at all (reference ) i
ready even before the virus broke out and they group)
conceal it from us for the benefit of A little bit or maybe 0.990 (0.74-1.32) 0.946
pharmaceutical companies? Much or very much 3.112 (1.36-7.13) 0.007
. I don' t believe it at all (reference
Do you believe that COVID-19 has much lower roup) - -
rtality rate but there is misinformation and . & . P

mortafity rat A little bit or maybe 1.285 (0.97-1.70) 0.079
terror-inducing propaganda?

Much or very much 1.851 (1.32-2.60) <0.001
Do you think the recommended measures (e.g. I don' t believe it at all (reference i i
wearing face masks, avoid gatherings. stay at group)
home etc.) are an attempt to restrict human rights A little bit or maybe 1.305 (0.95-1.79) 0.098
and lead to some kind of dictatorship rather than Much or very much
to keep the population safer from COVID-19? Y 2.408 (1.43-4.05) <0.001

. . I don' t believe it at all (reference
Do you believe that COVID-19 outbreak is a roup) - -
deliberate creation of the world’s powerful £roup
SO A little bit or maybe 1.261 (0.95-1.67) 0.107

leaders to create a global economic crisis?

Much or very much 2.170 (1.31-3.60) 0.003

to restrict human rights and establish a dictatorship
rather than prioritize public safety from COVID-19
(‘Do you think the recommended measures are an
attempt to restrict human rights and lead to some kind
of dictatorship rather than to keep the population safer
from COVID-19?"), 77.0% reported a worsening or
significant worsening of depression, compared to
58.2% of those who do not believe in it at all
(*=12.971, p=0.002). Among respondents who believed
much or very much in the theory that suggests the
deliberate creation of the COVID-19 outbreak by the
world's powerful leaders to induce a global economic
crisis (‘Do you believe that COVID-19 outbreak is a
deliberate creation of the world’s powerful leaders to
create a global economic crisis?’), 75.0% reported a
worsening or significant worsening of depression,
compared to 58.0% of those who do not believe in it at
all (¥*=10.514, p=0.005).

Conspiracy theory beliefs as predictors of self-
reported changes in anxiety and depression.

Logistic regression analysis revealed significant
predictor variables for changes in anxiety, specifically
related to the following conspiracy theories:

S278

= ‘Do you think the recommended measures are an
attempt to restrict human rights and lead to some
kind of dictatorship rather than to keep the popu-
lation safer from COVID-19?"Those who reported
believing in this theory even a little bit or maybe had
an OR of 1.49 (95% CI 1.07-2.08, p=0.019) and
those who believed much or very much had an OR
of 1.72 (95% CI 1.03-2.84, p=0.037) for changes in
anxiety.

‘It is possible that the earth is flat rather than a
spherical’. Those who reported believing in this cons-
piracy theory even a little bit or maybe had an OR of
2.30 (95% CI 1.24-4.27, p=0.008) for anxiety change.

Additionally, significant predictors for changes in
depression, specifically associated with the following
conspiracy theories were detected:

= ‘Do you believe that COVID-19 has a much lower
mortality rate, but there is misinformation and terror-
inducing propaganda?’ Those who believed much or
very much in this theory had OR of 1.85 (95% CI
1.32-2.60, p<0.001) for changes in depression.

‘Do you think the recommended measures are an
attempt to restrict human rights and lead to some kind
of dictatorship rather than to keep the population safer
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from COVID-19?" Those who believed in this theory
much or very much had an OR of 2.41 (95% CI 1.43-
4.05, p<0.001) for changes in depression.
= ‘Do you believe that the COVID-19 outbreak is a
deliberate creation of the world's powerful leaders to
create a global economic crisis?” Those who
believed in this theory much or very much had an
OR 0f 2.17 (95% CI 1.31-3.60, p=0.003).
= ‘Do you believe that the COVID-19 vaccine was
ready even before the virus broke out, and they
conceal it from us for the benefit of pharmaceutical
companies?’Those who believed much or very much
in this theory had an OR of 3.11 (95% CI 1.36-7.13,
p=0.007).
Beliefs in conspiracy theories as predictors for
changes in anxiety and depression are presented un
Table 3 and Table 4, accordingly.

DISCUSSION

This study examined the relationship between stu-
dents' belief in conspiracy theories and self-reported
changes in depression and anxiety during the second
COVID-19 outbreak. While the SARS-CoV-2 virus ra-
pidly spread globally, it was accompanied by the proli-
feration of false information and conspiracy theories that
gained traction. However, there is a dearth of data on the
prevalence of different conspiracy theories and their
association with self-reported changes in depression and
anxiety among the student population, including Latvia.

The data analysis revealed that change in anxiety
among females is much higher than among males
(69.3% vs. 52.4%, respectively). This finding reinforces
data from the systematic review and meta-analysis that
indicate that females are at a higher risk of anxiety
disorders (Wang et al. 2020). Our results showed that
students who were not working had higher anxiety
worsening compared to students who worked (70.0% vs
61.2%, respectively). According to these data, those
respondents who were not working during lockdown
had worsening in anxiety compared to those who were
employed (70.3% vs 59.0%, respectively). Similar
trends have been reported in a Canadian study which
showed that it was job precarity resulting from the
COVID-19 pandemic, rather than employment status
itself, leading to an elevated anxious feeling among
respondents (Lin et al. 2020). The data analysis showed
that respondents who worked during lockdown had
lower depression symptoms compared to respondents
who did not work (56.3% vs 63.9%, respectively). Our
results are consistent with Latvian general population
findings that unemployed respondents were more likely
to have worse depression symptoms compared to those
who continued to work during the state of emergency
(Vrublevska et al. 2021). The fact that the respondent's
close relatives belong to a vulnerable group was not

associated with subjective changes in anxiety (69.5% vs
61.0%, respectively). Contrary to a study conducted in
China showing that people with psychosocial and
health-related risk factors were at the highest risk of
experiencing moderate or severe depressive symptoms
during the COVID-19 pandemic (Iob et al. 2020).

Most of the conspiracy beliefs that were statistically
significant were associated with government and res-
trictions made to limit the spread of the virus. Respon-
dents who tend to believe these theories were more
likely to experience a subjective change in depressive
symptoms and anxiety compared to before the state of
an emergency. Certain conspiracy beliefs were associated
with self-reported worsening in relation to the appearance
of depression. Respondents who believed that the re-
commended COVID-19 safety measures are an attempt to
restrict human rights and lead to some kind of dictator-
ship much or very much (OR=2.41). Respondents who
believe that COVID-19 has much lower mortality rate but
there is misinformation and terror-inducing propaganda
(OR=1.85) and believe that COVID-19 outbreak is a
deliberate creation of the world’s powerful leaders
(OR=2.17). Change in depressive symptoms also were
associated with the belief that a small, secret group of
people is responsible for taking all the important deci-
sions. such as starting wars (OR=2.15). The results are in
agreement with international study that higher feelings of
depression are associated with greater conspiracy and
misinformation beliefs (De Coninck et al. 2021). The
belief that the recommended COVID-19 safety mea-
sures are an attempt to restrict human rights and lead to
some kind of dictatorship increases the odds of worse-
ning of depression and anxiety (OR=1.72 and OR=2.41,
respectively). Respondents who tend to believe that the
earth is flat rather than spherical a little or maybe had
increased odds of having worse or much worse anxiety
(OR=2.30). These results are in line with systematic
review which showed that COVID-19 conspiracy belief
was associated with lower psychological well-being
(higher levels of anxiety, depression, feelings of power-
lessness. or uncertainty) (Van Mulukom et al. 2022). A
study carried out in Israel found that disbelief in the
authorities negatively predicts psychological coping
during COVID-19 (Eshel et al. 2022). This is in line
with our study that respondents who believed some ge-
neral conspiracy theories and conspiracy theories about
COVID-19 have higher odds of anxiety and depression.

Meta-analysis on the role of conspiracy beliefs in
COVID-19 health responses suggests that the negative
effects of conspiracy beliefs are the strongest for
vaccination and social distancing, measures that in
combination are highly effective in reducing the spread
of the virus, and that rely heavily on the compliance of
all (Bierwiaczonek et al. 2022). Our study showed similar
features: the negative effects of conspiracy beliefs was
the strongest for COVID-19 safety measures made by the
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government and thoughts that safety measures was a
restriction of human rights rather than keeping population
safe from COVID-19 and social distancing. Interestingly,
our data was collected during the COVID-19 spread
second wave, when the daily new infection rate was
higher than in the first wave (Reuters 2023).

One of the strengths of the paper includes the large
number of respondents who filled the questionnaire, as
well there is only one published study about Latvian
students' population. The major limitation of this study
was that the data were obtained online. Due to self-
selection bias among the respondents, it should be noted
that the samples obtained may not fully represent the
entire student population in Latvia. Another significant
limitation that could have impacted the results is the
potential for response bias, as the opinions of respon-
dents who chose not to complete the questionnaire may
differ from those who participated. This study speci-
fically focused on Latvian students, thus the findings
and conclusions are applicable solely to this particular
student population in Latvia. Foreign students were not
included in this study, and it is plausible that the anxiety
and depression scores of foreign students might differ
from those of Latvian students. Furthermore, it is impor-
tant to note that this study had an under-representation
of male respondents. Therefore, the generalizability of
the findings to the entire student population may be
limited. Additionally, considering the long-term impact
of COVID-19 on student mental health, further research
is warranted.

CONCLUSIONS

The data was obtained during the second wave of the
COVID-19 pandemic, when the spread of the virus
increased significantly in Latvia. Also, the society had
been living in a pandemic for several months. In con-
clusion, our study examined several risk factors for self-
reported changes in anxiety, depression, and connection
to belief of conspiracy theories in students' sample of
Latvia. Several socio demographic factors such as fe-
male sex, unemployment, health condition, belonging to
a vulnerable group were associated with worsening of
depression and anxiety symptoms. In general, these
results indicate that there are conspiracy beliefs associa-
ted with higher odds of self-reported worsening of dis-
tress and depression in the Latvian student population.
Based on the results of our research, the following
measures can be implemented: raising awareness of
anxiety and depression among students, general prac-
titioners, universities and student associations. To
contribute to the collaboration between specialists such
as psychiatrists, psychotherapists, psychologists, student
unions and policy-makers on the media and media
sources providing scientifically proven information on
COVID-19 and teaching more effective coping skills.
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