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Abstract
BACKGROUND 
Population’s mental health surveillance is essential for knowing the distribution 
of mental well-being and mental disorders in the society. This allows for the 
establishment, evaluation, and revision of preventive measures and curative 
services. The results of such monitoring should serve as a database for evidence-
based mental health policy. Mental disorders are among the top ten causes of 
burden globally and crisis situations such as the pandemic increase the risk of 
mental health problems, as they cause constant fear of contagion and the 
implementation of restrictive measures. The impact of the coronavirus disease 
2019 (COVID-19) pandemic on the general population of the Slovak Republic has 
not yet been studied. The hypothesis was that more than one fifth of the 
population (women to a greater extent) will have symptoms of anxiety and 
depression.

AIM 
To assess the mental health of the general Slovak population aged 15 years and 
older in the summer of 2021 by determining the prevalence of depressive and 
anxiety symptoms.

METHODS 
An anonymous cross-sectional survey was implemented in a sample of 1501 
respondents in the summer of 2021 during the COVID-19 pandemic. The 
inclusion criteria were age of 15 years and older and ability to complete the 
survey questionnaire online or in a face-to-face interview. The survey assessed 
anxiety symptoms by the seven-item general anxiety disorder and depressive 
symptoms by the nine-item patient health questionnaire instruments. Recognized 
cut-off scores of 10 or greater were used for both.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i25.8880
mailto:lubomira.izakova@gmail.com
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RESULTS 
Anxiety symptoms were present in 19.32% and depression in 24.65% of the sample. Symptoms of 
both disorders were more common in females: 15.00% of males and 24.00% of females experienced 
anxiety symptoms, and 19.00% of males and 30.00% of females experienced symptoms of 
depression. Symptoms of both disorders were the most common in the youngest age group (15-25 
years old): One fifth of males (20.29%) and one third of females (35.32%) had symptoms of anxiety, 
and 26.09% males and 43.79% females had symptoms of depression. Mean score for anxiety was 
5.44 [standard deviations (SD) = 4.96] for the overall sample, 6.15 (SD = 5.14) for females, and 4.67 
(SD = 4.63) for males. The youngest females of the 15-25 years age group had the highest score 
(7.55, SD = 5.27) among all age groups, for both sexes. Mean score for depression was 6.74 for the 
overall sample (SD = 5.75), 7.43 for females (SD = 5.87), and 5.99 (SD = 5.52) for males. The highest 
depression score was observed in the youngest females of the 15-25 years age group (9.34, SD = 
6.07). We found a significant association between anxiety or depressive symptoms and younger 
age [odds ratio (OR): 1.69, 95% confidence interval (CI): 1.16-2.45 and OR: 1.65, 95%CI: 1.17-2.34, 
respectively], being female (OR: 1.86, 95%CI: 1.42-2.42 and OR: 1.76, 95%CI: 0.20-0.29, 
respectively), and having primary education (OR: 1.66, 95%CI: 1.08-2.54 and OR: 1.65, 95%CI: 1.16-
2.63, respectively).

CONCLUSION 
Results of our study indicate that anxiety and depression are frequent in the Slovak Republic 
during the COVID-19 pandemic. This important observation should serve as an information basis 
for the development of effective mental health policies, consisting of preventive programs, and 
early detection and effective treatment services. The study results provide strong argument for the 
necessity of mental health reform that is currently being shaped in the Slovak Republic.

Key Words: Mental health; COVID-19 pandemic; Anxiety; Depression; Slovak Republic

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We have implemented a survey to assess anxiety and depressive symptoms by the general 
anxiety disorder and the patient health questionnaire instruments in the Slovak Republic during the 
coronavirus disease 2019 pandemic. Anxiety was present in 19.32% and depression in 24.65% of the 
population. Both disorders were more common in females. Our results indicate that anxiety and depressive 
symptoms were significantly associated with younger age, female sex, and lower than high school 
education. This is the first such survey of the population’s mental health in the Slovak Republic and the 
findings are important for the planning and improvement of mental health services in the country.

Citation: Kralova M, Brazinova A, Sivcova V, Izakova L. Mental health of the Slovak population during COVID-
19 pandemic: A cross-sectional survey. World J Clin Cases 2022; 10(25): 8880-8892
URL: https://www.wjgnet.com/2307-8960/full/v10/i25/8880.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i25.8880

INTRODUCTION
Population’s mental health surveillance is essential for knowing the distribution of mental well-being 
and mental disorders in the society. Mental disorders are among the top ten causes of burden for the 
global society, causing impairment that decreases the quality of life. The burden caused by mental 
disorders has increased over the past 30 years, with the two most common worldwide being affective 
and anxiety disorders[1]. Mental, neurological, and substance use disorders are the leading causes of 
years lived with disability. Despite the significant contribution of mental disorders to disability globally 
and their expected rise in the coming decades, mental health care has not been addressed in most 
countries to the same extent as physical health care. A large proportion of persons affected by these 
disorders do not have access to treatment[2]. Mental well-being has an important impact on an 
individual’s performance and population’s health. Its monitoring at the population level is crucial for 
the awareness of the current state and trends. This allows for the establishment, evaluation, and revision 
of preventive measures and curative services. The results of such monitoring should serve as a database 
for evidence-based mental health policy.

https://www.wjgnet.com/2307-8960/full/v10/i25/8880.htm
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A population’s mental health is largely affected by crisis situations. In the beginning of the year 2020, 
the rapid spread of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus as a 
causative agent for the coronavirus disease 2019 (COVID-19) has led to the declaration of a global 
pandemic on March 11, 2020 by the World Health Organization. The COVID-19 pandemic is an interna-
tional public health emergency increasing the risk to both physical and mental health. The constant 
perception of risk of contagion, the absence of a definitive treatment for the disease, implemented 
measures such as social isolation[3], and the associated economic consequences are the factors 
negatively impacting the mental health of the population. Mounting scientific evidence shows an 
association between the COVID-19 pandemic and impaired mental health, mainly in the form of an 
increased prevalence of depressive and anxiety symptoms in the general population[4-6]. For the 
assessment of population’s mental health, numerous instruments are in use. The prevalence of 
depressive and anxiety symptoms in a population are frequently measured by the seven-item general 
anxiety disorder (GAD-7) and the nine-item patient health questionnaire (PHQ-9) instruments. Both 
have been formally validated against diagnostic clinical interviews to establish the sensitivity, 
specificity, and positive and negative predictive values of cut-off scores, and are used widely in clinical 
research[7,8]. These instruments are being used to evaluate the prevalence of depressive and anxiety 
symptoms in the general public or in specific population groups. The latter includes, for example, 
frontline workers, which can be medical students or health care professionals during the COVID-19 
pandemic[9-11]. Apart from the observed impact of the crisis situation on the general public, substantial 
neurological and psychiatric morbidity is evident in people who have recovered from COVID-19, 
largely within the first half year after the infection. The risks were the highest in those with a severe case 
of COVID-19. A neurological or psychiatric diagnosis was present in one third of the patients[12].

The impact of the COVID-19 pandemic on the general population of the Slovak Republic has not yet 
been studied. Several studies were conducted to assess the current state of mental health of Slovak 
university students. The Slovak Republic is a Central European country with a population of about 5.7 
million inhabitants, 53.70% of whom live in urban settings. The state of the population‘s mental health 
in the country can be assessed only from available routine statistics data-the number of people treated in 
outpatient and inpatient psychiatric care services. A general population survey was not carried out 
before the COVID-19 pandemic. Professional estimates signal a large gap in mental health and social 
care needs of persons affected by mental disorders in Slovakia, with about two thirds of people with 
affective disorders and an even larger proportion of those with anxiety disorders not receiving 
treatment[13]. The first COVID-19 case in Slovakia was confirmed on March 6, 2020. Subsequently, first 
an emergency situation and later on, a state of emergency was declared by the government, lasting 7 mo 
until May 2021. Strict rules and measures adopted at the beginning of the pandemic kept the first 
pandemic wave under control. In the second wave of the pandemic, during the winter of 2020/2021, the 
situation worsened significantly. At the beginning of 2021, the COVID-19 vaccination roll-out was 
implemented. However, in February 2021, Slovakia became the worst in the world in terms of deaths 
and hospitalized cases per capita. The situation improved towards the end of the spring of 2021 until the 
summer, when the third wave of the pandemic caused by the Delta variant of SARS-CoV-2 began in the 
country.

Three published studies evaluated mental health of young Slovaks during the COVID-19 pandemic. 
A study investigating the prevalence of depressive symptoms and the level of perceived stress during 
distance learning in the period of the COVID-19 pandemic among students of four Slovak universities 
showed that almost half of the participants were depressed and almost all perceived increased stress 
levels. Data collection was performed in March and April 2021[14]. Another two studies investigated the 
prevalence of depression and anxiety among college students in the Slovak Republic in 2020, using the 
PHQ-9 and GAD-7 instruments. They reported a prevalence of anxiety in 20% and 35% and depression 
in 34% and 47% of the study samples[15,16].

The aim of the current study was to assess the mental health of the general Slovak population aged 15 
years and older in the summer of 2021 by determining the prevalence of depressive and anxiety 
symptoms. The hypothesis was that more than one fifth of the population (women to a greater extent) 
will have symptoms of anxiety and depression.

The greatest contribution of the study is the providing of unique information on the current state of 
mental health of the population of the Slovak Republic during the COVID-19 pandemic. The study 
results can contribute to the development of effective strategies for the improvement of the country’s 
mental health.

MATERIALS AND METHODS
Study design and participants
A cross-sectional study was implemented in July 2021 during the COVID-19 pandemic in the Slovak 
Republic to assess the prevalence of depressive and anxiety symptoms. The study was performed in a 
sample of 1501 respondents. The sample was drawn from the general population of individuals aged 15 
years or more. The sample size was estimated using 95% confidence interval (CI) and 2.6% margin of 
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error.
This study used the data collected by one of the Slovak survey agencies in a survey requested by the 

non-governmental organization League for Mental Health. The survey agency conducted the survey in 
a full managed access panel of respondents. In total 2000 respondents were invited to complete the 
survey in an either online or face-to-face form, and 1660 completed the survey. The response rate thus 
was 83%. After cleaning the data of the incomplete entries and the entries not eligible due to the needed 
stratification of respondents, data of 1501 respondents were used for the study. A stratified sample 
design was used to construct the sample in order to ensure that the general population’s age, sex, and 
residence subgroups are adequately represented.

The respondents confirmed voluntary (unpaid) participation in the survey by signing an informed 
consent form. The inclusion criteria were age of 15 years and older and ability to complete the survey 
questionnaire online or in a face-to-face interview.

The survey was implemented by using a self-administered online survey (1201 respondents) and a 
face-to-face computer-assisted personal interviewing (300 respondents). The survey included questions 
on demographic and clinical variables. Demographic data included sex, age (in categories 15-25 years 
old, 26-35 years old, 36-45 years old, 46-55 years old, 56-69 years old, and 70 years old and more), 
attained level of education (in categories primary, secondary without A-level, secondary with A-level, 
and university), region of residence (out of 8 regions of Slovakia), and size of residence by the number 
of inhabitants in resident town/city (in categories < 1000, 1000-4999, 5000-19999, 20000-99999, and 
100000 and more). Participants assessed their current overall health as well as their mental health on a 5-
point Likert scale (poor, fair, average, good, and excellent).

Psychometric instruments
Symptoms of anxiety were assessed using the 7-item instrument GAD-7. The respondent answered 
seven questions and for each item gives a response for frequency (scored 0-3). For the screening of 
anxiety, the following total scores of GAD-7 were used for the assessment of severity: 0-4: No anxiety; 5-
9: Mild; 10-14: Moderate; 15 and more: Severe. The total score was 21.

Symptoms of depression were assessed by the 9-item instrument PHQ-9. For each of the nine 
questions, the respondents entered frequency, which was scored 0-3. Total PHQ-9 scores of 5, 10, 15, and 
20 represented mild, moderate, moderately severe, and severe depression, respectively. The total score 
was 27.

The internal consistency of GAD-7 and PHQ-9 instruments was assessed as excellent by finding the 
Cronbach's alpha to be above 0.80 in numerous research studies from other countries[17,18].

Both the GAD-7 and the PHQ-9 instruments assess the current prevalence of anxiety/depressive 
symptoms, as they ask about the problems experienced over the past 2 wk. The instruments have been 
formally internationally validated and applied in the survey in the Slovak language. They have not been 
validated for the Slovak Republic.

Statistical analysis
To address a potential selection bias, the study sample was constructed by stratified sampling based on 
age, sex, and region of residence. Collected data are described as absolute numbers and proportions 
according to sex, age groups, region of residence, number of inhabitants in resident town/city, and 
attained education. Prevalence and severity of anxiety and depressive symptoms were assessed by sex 
and age. Prevalence was calculated as population proportions. Severity was calculated as mean scores of 
GAD-7 and PHQ-9 with standard deviations (SD) by sex, in individual age groups. Univariate logistic 
regression was performed to assess the association between the two outcome variables, anxiety and 
depression-and independent variables, age, sex, size of residence (number of inhabitants), and 
education. The outcome variables were treated as dichotomous (no symptoms and mild symptoms = no 
anxiety/depression present; moderate to severe symptoms = anxiety/depression present). For the 
presence of anxiety/depression, a cutoff score of 10 or greater was used. Significance level (alpha) was 
0.05. Data analyses were performed with Stata Statistical Software: Release 16, College Station, TX: 
StataCorp LLC.

RESULTS
Study sample
The study on mental health during the COVID-19 pandemic in the Slovak Republic used the data of 
1501 survey respondents. Sociodemographic characteristics and subjective perception of overall and 
mental health are presented in Table 1. The study group was comprised of 48.00% of males and 52.00% 
of females, coming from all age groups of 15 years and older, proportionally to the general population. 
The most frequent category according to the size of residents was 1000-4999 inhabitants (29.51%) and 
20000-99999 (26.32%). The most frequent completed education was secondary, with A-level (34.91%) 
and without (31.85%). The most frequent answer in perception of overall and mental health was good 
(41.84% and 42.57%, respectively) and very good (23.85% and 26.32%, respectively).
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Table 1 Sociodemographic characteristics and subjective perception of overall and mental health

Males Females Total

n % n % n %

15-25 yr 69 9.57 201 25.77 270 17.99

26-35 yr 174 24.13 139 17.82 313 20.85

36-45 yr 150 20.80 120 15.38 270 17.99

46-55 yr 132 18.31 114 14.62 246 16.39

56-69 yr 138 19.14 118 15.13 256 17.06

Age categories

70+ yr 58 8.04 88 11.28 146 9.73

< 1000 113 15.67 119 15.26 232 15.46

1000-4999 190 26.35 253 32.44 443 29.51

5000-19999 109 15.12 133 17.05 242 16.12

20000-99999 202 28.02 193 24.74 395 26.32

Size of residence (No. of inhabitants)

100000+ 107 14.84 82 10.51 189 12.59

Primary 73 10.12 137 17.56 210 13.99

Secondary without A-level 173 23.99 305 39.10 478 31.85

Secondary with A-level 349 48.40 175 22.44 524 34.91

Education 

University 126 17.48 163 20.90 289 19.25

Excellent 61 8.46 53 6.79 114 7.59

Very good 158 21.91 200 25.64 358 23.85

Good 318 44.11 310 39.74 628 41.84

Fair 143 19.83 164 21.03 307 20.45

Overall health

Poor 41 5.69 53 6.79 94 6.26

Excellent 95 13.18 65 8.33 160 10.66

Very good 199 27.60 196 25.13 395 26.32

Good 311 43.13 328 42.05 639 42.57

Fair 86 11.93 158 20.26 244 16.26

Mental health

Poor 30 4.16 33 4.23 63 4.20

Total 721 100.00 780 100.00 1501 100.00

Gender differences in depression and anxiety symptoms
Figure 1 presents the proportions of symptoms of anxiety and depression by severity in males and 
females, in individual age groups. Anxiety was present in 19.32% and depression in 24.65% of the study 
group. Both disorders were more common in females. More than half (58.00%) of males vs 44.00% of 
females had no symptoms of anxiety and 51.00% of males vs 39.00% of females had no symptoms of 
depression. Around 15.00% of males and 24.00% of females had moderate to severe anxiety and 19.00% 
of males and 30.00% of females had moderate to severe depression.

Age differences in depression and anxiety symptoms
The presence of symptoms of anxiety and depression also varied by age. The largest proportion of males 
and females without any symptoms of anxiety was in the age group 55-69 years old (65.22% of males 
and 58.47% of females). Similarly, the largest proportion of males and females without any symptoms of 
depression was also in the age group of 55-69 years old (56.52% of males and 54.24% of females). 
Moderate to severe anxiety was the most common in males in the age groups of 15-25 years old (20.29%) 
and 26-35 years old (17.82%). In females, it was the most common in the age groups of 15-25, 26-35, and 
36-45 years old (35.32%, 25.9%, and 22.5%, respectively), as well as in the oldest age group of 70 + 
(17.04%). Moderate to severe depression was the most common in the youngest males (15-25 years old; 
26.09%) and in the subsequent group (26-35 years old; 24.72%). Females had symptoms of moderate to 
severe depression more frequently – 43.79% in the youngest age group of 15-25 years old and 32.37% in 
the age group of 26-35 years old. Mean scores of anxiety and depression by age groups and sex are 



Kralova et al. Mental health in Slovakia

WJCC https://www.wjgnet.com 8885 September 6, 2022 Volume 10 Issue 25

Figure 1 Proportions of severity of symptoms in the study group by age and sex. A: Anxiety present; B: Depression present.

presented in Table 2.

Severity of depression and anxiety symptoms
Sample mean score for anxiety measured by GAD-7 was 5.44 (SD = 4.96). Females had higher scores 
than males (6.15, SD = 5.14 vs 4.67, SD = 4.63). The youngest females of 15-24 years of age had the 
highest score (7.55, SD = 5.27) among all age groups, for both sexes.

Sample mean score for depressive symptoms measured by PHQ-9 was 6.74 (SD = 5.75). As in the case 
of anxiety symptoms, the highest score (9.34, SD = 6.07) was observed in the youngest females of 15-25 
years of age.

Regression analysis
We have assessed the association between the presence of the symptoms of anxiety or depression and 
age, sex, size of residence, and education by univariate regression. Anxiety/depressive symptoms were 
evaluated as present (moderate to severe) or not (none or mild symptoms). The outcomes of the analysis 
are found in Table 3. Younger age (15-25 years old) was statistically significantly associated with the 
presence of anxiety or depressive symptoms [odds ratio (OR): 1.69, 95%CI: 1.16-2.45 and OR: 1.65, 
95%CI: 1.17-2.34, respectively] compared to the reference category of 26-35 years old, as well as being 
female (OR: 1.86, 95%CI: 1.42-2.42 and OR: 1.76, 95%CI: 0.20-0.29, respectively) compared to being male. 
Having primary education was significantly associated with symptoms of both anxiety and depression 
(OR: 1.66, 95%CI: 1.08-2.54 and OR: 1.65, 95%CI: 1.16-2.63, respectively) compared to university 
education. For anxiety, living in a big city of 100000 inhabitants and more was a protective factor (OR: 
0.59, 95%CI: 0.36-0.96).

We have also assessed the group that had both moderate to severe symptoms of anxiety and 
depression at the same time. This condition was met by 236 respondents (15.72%), the majority (149) of 
whom were women. A significant association was confirmed with younger age (15-25 years old) (OR: 
1.91 95%CI: 1.29-2.84), being female (OR: 1.72, 95%CI: 1.29-2.29), and having primary education (OR: 
2.01, 95%CI: 1.26-3.20). Living in a city of 100000 and more inhabitants was for this group (joint presence 
of depression and anxiety) a significantly protective factor (OR: 0.49, 95%CI: 0.28-0.84).
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Table 2 Mean scores of anxiety and depression by age groups and sex

Anxiety Depression

Males Females Total Males Females Total

mean SD mean SD mean SD mean SD mean SD mean SD

15-25 yr 5.13 4.47 7.55 5.27 6.93 5.17 6.39 5.70 9.34 6.07 8.59 6.10

26-35 yr 5.40 5.21 6.45 5.18 5.87 5.22 6.64 6.07 7.90 6.14 7.20 6.12

36-45 yr 4.09 4.30 6.42 5.30 5.12 4.90 5.73 5.26 7.30 5.91 6.43 5.60

46-55 yr 4.78 4.49 5.34 4.93 5.04 4.70 6.09 5.21 6.44 5.12 6.25 5.16

56-69 yr 4.09 4.44 4.58 4.45 4.31 4.44 5.03 5.37 5.36 4.91 5.18 5.16

70+ yr 4.60 4.37 5.23 4.90 4.98 4.69 6.29 5.08 6.57 5.79 6.46 5.50

Total 4.67 4.63 6.15 5.14 5.44 4.96 5.99 5.52 7.43 5.87 6.74 5.75

SD: Standard deviation.

Table 3 Association between presence of symptoms of anxiety and/or depression and age, sex, size of residence, and education

Anxiety Depression Anxiety and depression

OR 95%CI OR 95%CI OR 95%CI

15-25 yr 1.69b 1.16-2.45 1.65b 1.17-2.34 1.91b 1.29-2.84

26-35 yr Ref. Ref. Ref.

36-45 yr 0.68 0.44-1.035 0.67a 0.46-0.98 0.64 0.40-1.03

46-55 yr 0.71 0.46-1.099 0.67a 0.45-0.99 0.67 0.41-1.08

56-69 yr 0.56a 0.35-0.88 0.46c 0.30-0.70 0.54 0.33-0.89

Age categories

70+ yr 0.65 0.38-1.10 0.66 0.41-1.06 0.63 0.35-1-13

Sex (male = ref.) Females 1.86c 1.42-2.42 1.76c 0.20-0.29 1.72c 1.29-2.29

1000-4999 Ref. Ref. Ref.

< 1000 1.19 0.81-1.76 1.17 0.82-1.66 1.15 0.76-1.73

5000-19999 0.82 0.55-1.24 0.81 0.56-1.17 0.80 0.51-1.24

20000-99000 1.09 0.78-1.52 0.91 0.66-1.24 0.98 0.68-1-41

Size of residence

100000+ 0.59a 0.36-0.96 0.66 0.44-1.01 0.49a 0.28-0.84

Primary 1.66a 1.08-2.54 1.75b 1.16-2.63 2.01b 1.26-3.20

Secondary 0.98 0.67-1.43 1132400 0.92-1.86 1.19 0.78-1.82

Secondary A 0.97 0.67-1.41 42370,00 0.82-1.64 1.12 0.74-1.70

Education

University Ref. Ref. Ref.

aP < 0.05.
bP < 0.01.
cP < 0.001.
Secondary A: Secondary education with A-level.

DISCUSSION
Our study provided information about the state of mental health of the general population in the Slovak 
Republic observed in the summer of 2021 during the beginning of the third wave of the COVID-19 
pandemic.

The virus SARS-CoV-2 has a direct effect on physical and mental health. The impact of the viral 
infection on physical health is complex and described elsewhere. The mental health in COVID-19 
patients is characterized by an increased incidence of the first diagnosis of mental disorder within 90 d 
after the infection[19].
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The indirect effect of the spread of the virus is caused by the impact of implemented measures on the 
society. The impact is caused by the prolonged feelings of fear of contagion, social isolation, uncertainty, 
and economic instability. Available evidence shows common prevalence of anxiety and depressive 
symptoms in the global general population during various phases of the COVID-19 pandemic.

A systematic review and meta-analysis by Nochaiwong et al[5] that summarized information from 32 
countries presented a pooled prevalence of 26.90% for anxiety and 28.00% for depression with a great 
variability among the included studies. Our results observed in the Slovak Republic showed anxiety in 
19.32% and depression in 24.65% of the population. The difference between our results and the pooled 
data from the systematic review is explainable by the different time periods-the systematic review 
covered the studies published in the first phase of the pandemic while our study was implemented in 
the summer of 2021. For the assessment of the symptoms, various instruments were used in the studies 
included in the systematic review and that contributes to the difference with our results.

When we compare the results of our survey with surveys that used the same instruments (GAD-7 and 
PHQ-9) for the estimate of prevalence of depressive and anxiety symptoms during the COVID-19 
pandemic, we see similar results. Hyland et al[20] reported a prevalence of 20.00% for anxiety and 
22.80% for depression in the general population of the Republic of Ireland in the first week of 
nationwide quarantine measures in 2020. A survey of the general adult population in Germany in 
comparable period to our study (summer 2021) presented a prevalence of anxiety in 13.40% and 
prevalence of depression in 20.00% of the population[21]. Some country results report higher observed 
rates of anxiety and depression.

An online survey implemented in the spring of 2020 in Kosovo observed 35.60% of population having 
depressive symptoms[22]. A study by Benatov et al[23] reported the prevalence of anxiety and 
depression in Germany, Israel, Poland, and Slovenia, measured twice during the COVID-19 pandemic. 
The second measurement in May and June 2021 corresponds closely with the time of implementation of 
our study. At that time point, the study conducted in Germany found that 31.58% of the population 
reported symptoms of anxiety and 42.82% symptoms of depression, in Israel 20.09% of the population 
had symptoms of anxiety and 29.44% symptoms of depression, in Poland 38.12% of the population had 
symptoms of anxiety and 42.15% of the population had symptoms of depression, and in Slovenia 21.58% 
of the population had symptoms of anxiety and 22.97% of the population had symptoms of depression.

Looking outside Europe, in United States adults surveyed in the spring of 2021, depressive symptoms 
were observed in 32.80% of the population, while a study conducted in the adult population of Canada 
in March 2020 found that 47.20% of the population had symptoms of anxiety and 44.10% had symptoms 
of depression. Adult Australians surveyed in the spring of 2020 had symptoms of anxiety present in 
55.10% and symptoms of depression in 47.70% of the population[24-26].

A survey in Hong Kong carried out in April and May 2020 revealed that 14.00% of the population 
had symptoms of anxiety and 19.00% of the population had symptoms of depression[27]. The general 
population in Mexico had symptoms of anxiety in 20.80% and symptoms of depression in 27.50% of the 
population[28].

Several studies looked specifically at symptoms of anxiety and depression in professional groups 
serving on the frontline during the COVID-19 pandemic, such as healthcare workers[11,29] or university 
students[10,30], with varied results.

Age and sex made a difference in the prevalence of anxiety and depressive symptoms. In our study 
group, 15.00% of the males had symptoms of moderate to severe anxiety compared to 24.00% of the 
females. In the above-mentioned Australian survey, it was 14.00% of the males and 22.00% of the 
females. One fifth (19.00%) of Slovak males and 30.00% of females had moderate to severe depression, 
whereas in the Australian study the figures were 20.00% of males and 26.00% of females[26]. A higher 
prevalence and higher intensity of depressive and anxiety symptoms observed by higher mean scores in 
women can have various explanations. First, there is established evidence that depression and anxiety 
are more frequently found in women. Second, the type of psychosocial burden as the one that the 
COVID-19 pandemic produces, affects more females than males - commonly they are the family 
members who are compelled to stay at home with children during online schooling, resulting in an 
extra burden and the eventual decrease of financial income.

In our survey, we observed the highest prevalence and severity of depressive and anxiety symptoms 
in young people and the lowest in the older adults. The younger adults in the 15-24 years age group, 
especially women, had the highest rates of anxiety and depression present and the highest mean scores 
of both GAD-7 and PHQ-9. The regression analysis confirmed a significant association between the 
presence of anxiety or depression and being in the youngest age category (OR: 1.69, 95%CI: 1.16-2.45 
and OR: 1.65, 95%CI: 1.17-2.34, respectively). For those having both anxiety and depression, the 
association with young age was even stronger (OR: 1.91, 95%CI: 1.29-2.84). These findings are 
consistently in accordance with the results of the studies from other countries carried out on different 
continents during the COVID-19 pandemic - younger age was found to be significantly associated with 
higher levels of both anxiety and depression as compared to older age categories[23,25,31-33].

During the COVID-19 pandemic, cross-sectional online surveys indicated that older adults were less 
psychologically distressed than the younger ones. A longitudinal study revealed that COVID-19 in the 
elderly in comparison with young adults did not have a major impact resulting in feelings of loneliness 
and dissatisfaction with life. Altogether, research studies suggested that older age may act as a buffer 
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against the COVID-19-related impact on mental health[34]. The older adults’ ability to adapt to 
adversity varies, depending on cultural, social, economic, and other individual factors. The long-term 
impact of COVID-19 therefore remains to be evaluated by prospective, longitudinal studies.

We have explored the association of education with the depressive and anxiety symptoms. In our 
study we found that lower than secondary education significantly increased the risk of both anxiety and 
depressive symptoms. Having lower educational attainment may cause impaired access to valid 
information and increase feelings of doubt and insecurity[35]. The size of residence did not play a major 
role in our results, although respondents living in the biggest cities of more than 100 thousand 
inhabitants seemed to be protected against the severe mental health impact of COVID-19 compared to 
those living in smaller towns.

The main implication of the study is that a large proportion of the Slovak population experiences 
symptoms of anxiety and/or depression. This fact emphasizes the importance of further research 
regarding the population’s mental health using broad spectrum diagnostic tools that are able to 
diagnose the most common disorders. At the same time, it is important to assess the use of mental 
health care services and to identify the gaps. The study results can serve as an important information 
basis for the development of effective mental health policies, consisting of preventive programs, and 
early detection and effective treatment services. Mental health awareness raising implemented by 
governmental as well as non-governmental organizations is crucial to improve the quality of life at the 
individual level. Employers need to prioritize promotion and protection of mental health at work in 
order to provide safe and sound working environment. At the state level, the barriers in the access to the 
mental health services need to be identified and cleared away. The study results provide a strong 
argument for the necessity of the mental health reform currently being shaped in the Slovak Republic.

Our study had its strengths and limitations. The main strength is that it brought knowledge of the 
mental health status of the population during the COVID-19 pandemic and identified the population 
groups at the highest risk of mental health problems. The limitations of the study were several. First, a 
population survey of mental health has not been carried out in the Slovak Republic before, therefore we 
do not possess the data needed to ascertain the prevalence trend.

The survey was mainly internet based, therefore people with limited internet access or technological 
literacy might be underrepresented. We have relied on the participants’ self-report of depressive and 
anxiety symptoms.

Last, the study was conducted in the summer of 2021, that is at the time of a certain relief from the 
greatest burden of the pandemic after the second wave, thus, the results may be a snapshot of the good 
times’ situation.

The comparisons with results of similar studies from other countries need to be done with extra 
caution. We need to take into account that the different social, cultural, political, and economic 
conditions have a complex effect on the population’s mental health.

CONCLUSION
As the COVID-19 pandemic spread across the world, it has brought with it a considerable degree of fear 
and uncertainty that impacted various aspects of societal life, including mental health. Knowing the 
mental health status of the population is crucial for the implementation of interventions and adequate 
public policies in order to mitigate the detrimental effects of the pandemic.

Great mental health care gap was observed in the Slovak Republic previously, leaving many people 
with depressive and anxiety disorders without treatment. This is caused by the fact that mental health 
care in the country is provided mainly by psychiatrists and private psychologists. General practitioners 
do not participate in the mental health care, therefore the access is very limited. Effective preventive 
programs are not implemented. The COVID-19 pandemic revealed the extent of society’s mental health 
crisis and it became a public and political issue.

The results of our study indicate that perceived anxiety and depressive symptoms are frequent in the 
population of the Slovak Republic during the COVID-19 pandemic. Both the prevalence rates and mean 
scores for anxiety and depressive symptoms are highest in those under 25 years and in females. Older 
age and larger cities of residence seem to provide a bit of a buffer and lower education is associated with 
a higher incidence of anxiety and depressive symptoms. These results provide a strong argument for the 
need of urgent establishment of the Community Mental Health Centers and Crisis Intervention Centers, 
as well as case management provided by multidisciplinary teams and combination of psychiatric 
treatment with psychotherapy, psycho-social rehabilitation and social care, as planned within the 
launched mental health care reform in the Slovak Republic.

Our study, together with international scientific outcomes, invites new research to further explore the 
relationships between the COVID-19 pandemic and population’s mental health with an emphasis on 
long-term consequences.
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ARTICLE HIGHLIGHTS
Research background
Monitoring of population’s mental health is essential for knowing the distribution of mental well-being 
and mental disorders in the society. Mental disorders constitute a large burden, and they are the leading 
cause of disability. The information provided by such monitoring should serve as a database for 
evidence-based mental health policy, for setting the effective preventive measures and curative services.

Research motivation
As there is abundant evidence that the population’s mental health is largely affected by crisis situations 
and the impact of the coronavirus disease 2019 (COVID-19) pandemic on the general population of the 
Slovak Republic has not yet been studied, we have conducted a study on the prevalence of depressive 
and anxiety symptoms.

Research objectives
The aim of the current study was to assess the mental health of the general Slovak population aged 15 
years and older in the summer of 2021 (beginning of the Delta wave of the COVID-19 pandemic) by 
determining the prevalence of depressive and anxiety symptoms.

Research methods
A cross-sectional study was implemented in July 2021 during the COVID-19 pandemic in the Slovak 
Republic to assess the prevalence of depressive and anxiety symptoms. The study was performed in a 
sample of 1501 respondents. The symptoms of anxiety were assessed using the 7-item instrument 
generalized anxiety disorder (GAD-7) and the symptoms of depression were assessed by the 9-item 
instrument patient health questionnaire (PHQ-9) instruments.

Research results
Anxiety was present in 19.32% and depression in 24.65% of the study group. Both disorders were more 
common in females. Around 15.00% of males and 24.00% of females had moderate to severe anxiety, 
and 19.00% of males and 30.00% of females had moderate to severe depression. Moderate to severe 
anxiety was the most common in males in the age groups of 15-25 years old (20.29%) and 26-35 years old 
(17.82%). In females, it was the most common in the age groups of 15-25, 26-35, and 36-45 years old 
(35.32%, 25.9%, and 22.5%, respectively), as well as in the oldest age group of 70+ (17.04%). Moderate to 
severe depression was the most common in youngest males (15-25 years old; 26.09%) and in the 
subsequent group (26-35 years old; 24.72%). Younger age (15-25 years old) was statistically significantly 
associated with the presence of anxiety or depressive symptoms, as well as being female and having 
primary education.

Research conclusions
The results of our study indicate that perceived anxiety and depressive symptoms are frequent in the 
population of the Slovak Republic during the COVID-19 pandemic. Both the prevalence rates and mean 
scores for anxiety and depressive symptoms are highest in those under 25 years and in females. These 
results, together with great mental health care gap observed in the Slovak Republic previously, call for 
the need of urgent implementation of the mental health care reform that is under way in the country.

Research perspectives
Our study, together with international scientific outcomes, invites new research to further explore the 
relationships of COVID-19 pandemic and population’s mental health with an emphasis on long-term 
consequences.
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