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 The COVID-19 pandemic had a significant impact on people’s psychological functioning, altering 
emotional lives by increasing anxiety and lowering mood. The purpose of the present study was 
to analyze the impact of COVID-19 infection on anxiety and mood, and to examine the role of 
gender and the significance of the number of infections. The study was based on a questionnaire and 
involved 210 participants (n = 101 who contracted COVID-19 and n = 109 who never experienced 
the disease). The Anxiety and Depression Scale (HADS), a tool with good psychometric properties, 
was used for assessment.
Gender differences were observed in levels of anxiety and depression. Men reported higher levels 
of anxiety and depression compared to women. Interestingly, those who had not experienced 
COVID-19 reported higher levels of depression. The study indicated a moderating role of gender 
in the relationship between anxiety, depression, and the number of infections. Experiencing 

*This research did not receive any specific grant from funding agencies in the public, commercial, or 
not-for-profit sectors. 
*Corresponding author: ola.gradowska@gmail.com



332

an infection may reduce tension and possibly increase feelings of better coping and greater self-
confidence, which is particularly significant for men, given the persistence of stereotypical attitudes 
towards male and female roles in society.
The individual experience of COVID-19 infection, coupled with the unpredictability of the body’s 
response, may foster a sense of uncertainty, exacerbating negative emotions. However, participants 
who had contracted the disease learned to cope with it and developed some immunity, which might 
explain the observed differences. This conclusion is important in the context of potential subsequent 
waves of the epidemic.
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Depression is a mental disorder characterized by decreased energy, a depressed 
mood, and reduced activity, which often hinders normal functioning. Its symptoms 
include anhedonia, reduced motivation, somatic issues such as sleep disorders, body 
aches, decreased concentration, pessimism, and low self-esteem [Alladin 2013]. 
Depression significantly reduces quality of life and immunity, potentially leading to 
increased mortality [Hawton et al. 2013]. According to a WHO report, at least 280 
million people worldwide suffer from depression, with women being affected nearly 
50% more often than men [Woody et al. 2017].

Studies in the literature explore depression levels during pandemics or periods 
of isolation, showing that social isolation exacerbates depressive symptoms [Ausín 
et al., 2020; Fofana et al., 2020; Al Maqbali et al. 2024]. It is stated social isolation 
and quarantine have a significant impact on the occurrence of depression, particularly 
among young people [Gambin et al. 2021, Martins et al. 2022]. Additional research 
shows a relationship between depression levels and gender, with women experiencing 
higher levels of depression than men [Kulig-Kulesza et al. 2022]. 

Research indicates harmful negative psychophysiological effects of COVID-19 
disease, such as depression [Shetty et al. 2023]. Anxiety, panic, and fear have always 
accompanied epidemics, including the COVID-19 pandemic [Zhu et al. 2023]. 
Research conducted on individuals subjected to social isolation due to the COVID-19 
epidemic showed that anxiety symptoms were more prevalent among those 
experiencing strained relationships with loved ones, people fatigued by excessive 
responsibilities and a lack of privacy, and, most importantly, those affected by the 
uncertainty surrounding the spread of the virus [Gambin et al. 2021]. In one survey, 
23% of participants reported severe anxiety disorders caused by social restrictions, 
limitations, and a sense of powerlessness and helplessness [Lopes and Nihei 2021]. 
An Iranian study revealed an even higher prevalence of anxiety symptoms, present in 
51% of respondents [Babicki and Mastalerz-Migas 2020].

Research also indicated that individuals with COVID-19 exhibited significantly 
higher levels of anxiety and depression, as well as poorer sleep quality, compared 
to those without a history of infection [Yildizeli et al. 2023]. Moreover, contracting 
COVID-19 was identified as a risk factor for mental health disorders [Armitage and 
Nellums 2020]. International studies have further shown that the COVID-19 pandemic 
increased feelings of anxiety and depression, intensified panic attacks, and that being 
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in proximity to an infected person was linked to heightened anxiety [Drozdowski et 
al. 2020, Heitzman 2020, Porzak 2022].

The aim of the presented study is to address three main questions. Firstly, what 
is the impact of COVID-19 on the mental functioning of respondents in Poland? 
Secondly, is the number of COVID-19 infections a predictor of respondents’ emotional 
functioning? Lastly, are there gender differences in the previously analyzed variables, 
depending on whether the respondent was infected with COVID-19?

Material and methods

Characteristics of the subjects

The study was conducted using a questionnaire method. The participants were 
adult Polish citizens, and the study received positive approval from the Scientific 
Research Committee. It was conducted in 2022.

A total of 210 participants took part in the study, with a predominance of women 
(52.38%) and city inhabitants. The mean age of participants was 35.14 years (SD = 
15.90). Most respondents had secondary education (46.67%), and 53.33% (n = 112) of 
the participants were professionally active. Detailed characteristics of the respondents 
are presented in Table 1.

Psychological gender differences after the experiencing COVID-19

Table 1. Distribution of study subjects by 
sociodemographic factors  

Item  Numbers  Percent 
Sex     

female  110  52.38 
male  100  47.62 

Place of residence     
village  80  38.10 
city  130  61.90 

Education     
primary  3  1.43 
vocational  21  10.00 
secondary  98  46.67 
university level  88  41.90 

 
 Table 2. Number of experienced COVID19 episodes  

 

Item  n  Percent from the group 
of sick persons * 

 Percent of all those 
participants 

1  59  58.42  28.10 
2  27  26.74  12.86 
3 =<  15  14.84  7.14 
I didn't get sick  109  –  51.90 
Total  210  100.00  100.00 

 
*n = 101 
 

More than half of the respondents declared that they had not contracted COVID-19, 
while the remaining participants reported having had the disease. Most of those who 
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contracted COVID-19 had it only once. Detailed information on this topic is presented 
in Table 2.

Tools used in the study

In this study, the Hospital Anxiety and Depression Scale (HADS), known for its 
strong psychometric properties, was used to measure psychological variables. The 
scale was designed by A.S. Zigmond and R.P. Snaith, and the Polish version was 
developed by M. Majkowicz, K. de Walden-Gałuszko, and G. Chojnacka-Szawłowska 
[Majkowicz 2000]. 

The HADS scale was originally created as a screening tool for non-psychiatric 
patients and is currently used to assess individuals by measuring their psychological 
state, particularly focusing on symptoms of anxiety and depression. It is an effective 
tool for detecting anxiety and depression disorders and is frequently utilized in 
scientific research [Herrmann 1997, Mitchell et al. 2010, Bjelland et al. 2002].

The tool consists of 14 items, allowing the identification of anxiety and depression 
symptoms. Each subscale contains 7 statements, with respondents answering on a 
Likert scale ranging from 0 to 3. The higher the score on each subscale, the higher the 
level of anxiety and depression symptoms.

Statistical analysis

To answer the research questions, a moderation analysis was performed along with 
a two-way analysis of variance (ANOVA). The results were analyzed using a two-factor 
analysis of variance (ANOVA) for a 2x2 between-groups design, after verifying that the 
assumptions for this method were met [Bedyńska and Cypryańska 2013]. 

Hayes’ PROCESS tool was used for moderation analysis, which allowed for the 
examination of interaction effects in regression analysis [Hayes 2018]. Statistical 
analyses were performed using IBM SPSS version 28. In the first step, the assumptions 
of the Kolmogorov-Smirnov test were verified. The results indicated that the analyzed 
variables followed a normal distribution (p>0.05). Meeting the assumption of 
normal distribution is a critical condition for the analysis of variance [Bedyńska and 
Cypryańska, 2013]. Descriptive statistics for the studied variables are presented in 
Table 3.
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Table 3. Descriptive statistics of the studied variables 
 

Item  Overall result  Anxiety   Depression  
Numbers   210  210  210 
Mean   23.09  10.61  20.10 
Median   23.00  11.00  20.00 
Standard deviation  4.757  3.027  3.59 
Kolomogorov-Smirnov p value  >0.05  >0.05  >0.05 

 
 
 

The next analysis focused on the impact of the number of COVID-19 cases on the 
emotional functioning of the respondents, as well as the moderating role of gender in 
this relationship. During data exploration, potential moderators influencing the mental 
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functioning of the participants were also examined. Using model 1 A. Hayes’ PROCESS 
[Hayes 2018] was employed, with gender as the moderator of the relationship between 
the number of COVID-19 cases and the level of anxiety. The model demonstrated 
a good fit (R² = 0.1097, p<0.001). A significant effect of the number of COVID-19 
cases on anxiety levels was observed (B = -1.439, p = 0.006). Additionally, a clear 
interaction between gender and the number of cases was found (B = 8.686, p = 0.003). 
The effect of the number of cases on anxiety levels was only evident in the group of 
men (B = 0.668, p = 0.018). The inclusion of the moderator increased the explained 
variance of the results by 8%. Figure 1 graphically presents the described relationship. 

Psychological gender differences after the experiencing COVID-19

Fig 1. Visualization of the interaction model in regression between COVID-10 cases, gender and anxiety.

The moderating role of gender in the impact of the number of COVID-19 cases on 
the level of depression among individuals who had been infected with the coronavirus 
was also examined. Once again, A. Hayes’ PROCESS analysis was utilized [Hayes, 
2018]. The analysis showed that gender moderates the effect of the number of 
COVID-19 cases on depression levels. The model demonstrated a good fit (R² = 
0.135, p<0.001). A significant impact of the number of cases on depression levels was 
observed (B = -1.849, p = 0.003). Additionally, a clear interaction between gender and 
the number of cases was found (B = 13.020, p<0.001). The effect of the number of 
cases on depression levels was only evident in the group of men (B = 1.175, p<0.001). 
Figure 2 graphically illustrates the described relationship. 

Fig. 2. Visualization of the interaction model in regression between COVID-10 cases, gender and 
depression.
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The analyses allow us to conclude that the increase in the number of COVID-19 
cases led to a decrease in symptoms of anxiety and depression only among men. The 
number of cases was a predictor of emotional functioning solely in the male group.

Additionally, gender differences related to the presence or absence of COVID-19 
infection were examined in terms of the previously analyzed variables. To determine 
whether gender differences exist depending on the infection status in relation to 
anxiety levels, a two-factor analysis of variance (ANOVA) for a 2x2 between-groups 
design was conducted. The analysis revealed a significant main effect of gender, F(1, 
206) = 8.005, p = 0.005, ᶯ² = 0.04. Men exhibited significantly higher levels of anxiety 
(mean = 11.02, SD = 0.35) than women (mean = 9.7, SD = 0.3). No main effect of the 
disease was observed. However, a statistically significant interaction between both 
factors was found in relation to anxiety levels, F(1, 206) = 5.50, p = 0.02, ᶯ² = 0.026. 
A closer examination of simple effects showed that men who had not contracted 
COVID-19 had significantly higher anxiety levels (p = 0.025) (mean = 11.08, SD = 
0.33) compared to men who had (mean = 10.23, SD = 0.62). Other mean comparisons 
turned out to be insignificant. Figure 3 illustrates these relationships.
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Fig 3. Interaction between gender, COVID- 19 and anxiety.

The next step was to examine gender differences in depression levels based on the 
presence or absence of the disease. The analysis revealed a significant main effect of 
gender, F(1, 206) = 5.14, p = 0.024, ᶯ² = 0.024. Men had significantly higher levels 
of depression (mean = 20.32, SD = 0.41) compared to women (mean = 19.07, SD = 
0.37). A significant main effect of the disease was also observed, F(1, 206) = 4.49, 
p = 0.035, ᶯ² = 0.021, with infected individuals showing significantly lower levels 
of depression (mean = 19.11, SD = 0.41) compared to those who were not (mean = 
20.28, SD = 0.37). A statistically significant interaction effect between both factors 
on depression levels was found, F(1, 206) = 9.10, p = 0.003, ᶯ² = 0.042. A closer look 
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at specific simple effects showed that men who were not infected had significantly 
higher levels of depression (p < 0.001) (mean = 21.73, SD = 0.34) compared to men 
who were infected (mean = 18.91, SD = 0.72). Figure 4 illustrates these relationships. 

Psychological gender differences after the experiencing COVID-19

Fig. 4 Interaction between gender, COVID- 19 and depression.

The analyses carried out using a two-factor analysis of variance revealed 
gender differences in the levels of perceived anxiety and depression. Men generally 
experienced higher levels of anxiety and depression than women. The analysis of 
simple effects clearly highlighted gender differences in the indicators of the HADS 
questionnaire. Women reported significantly lower levels of depression and anxiety 
compared to men.

The analyses also showed differences in perceived depression levels based on 
illness status. Individuals who had not been infected with COVID-19 had higher 
levels of depression compared to those who had contracted the disease. Significant 
differences were observed between men who had experienced COVID-19 and those 
who had not, in terms of both anxiety and depression. Men who had contracted the 
disease reported lower levels of anxiety and depression compared to those who had 
never been infected.

Additionally, an analysis was conducted to explore whether there was a 
relationship between age and declared anxiety levels, distinguishing between those 
who had experienced COVID-19 and those who had not. The results indicated no 
correlation between age and the studied variables in the group that had contracted the 
disease. However, in the group of individuals who had not experienced COVID-19, a 
significant positive relationship between age and anxiety levels was found (r = 0.361, 
p < 0.001), with more than 13% of the variance in anxiety levels explained by age 
(R = 0.361² x 100%). A significant relationship between age and depression levels 
was also observed (r = 0.360, p < 0.001), with approximately 13% of the variance in 
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depression levels explained by age (R = 0.360² x 100%). Both correlations were weak 
in strength.

Conclusions: The study showed that people who experienced COVID 19 infection 
declared a lower level of depression. Broken down by gender, in the group of men 
who had been infected with coronavirus, the level of anxiety and depression was lower 
than in men who had not experienced the infection. The analyzes conducted allow us 
to conclude that the increase in the number of Covid-19 cases leads to a reduction 
in symptoms of anxiety and depression only in men. The number of illnesses is a 
predictor of emotional functioning only in the group of men. The study allows us to 
note a significant relationship between age and anxiety as well as age and depression 
in the group of people who have not experienced infection. The level of anxiety and 
depression increased with age in this group. No such relationship was noted in the 
group of people who survived COVID-19 infection.

The study shows that experiencing a Covid-19 infection does not affect overall 
feelings of anxiety. However, the interaction shown in the study shows that the 
interaction of two variables - infection and gender - is important for the declared sense of 
anxiety. Men generally reported higher levels of anxiety, and men who had experienced 
Covid-19 reported feeling less anxious than men who had never had the disease.

A similar interaction was observed when analyzing the impact of disease infection 
and gender on the reported feeling of depression. Higher scores on this scale were 
declared by people who had never been ill. Men, compared to women, also scored 
higher on the depression scale. The study shows that anxiety levels were similar in 
people who had survived Covid-19 and those who had never had the disease. However, 
the disease differentiated the groups in terms of the level of depression. These results 
contradict other studies conducted on a similar topic [Al Maqbali et al. 2024, Gambin 
et al. 2021, Yildizeli et al. 2023, Zhu et al. 2023].

An explanation may be the timing of the study conducted. The data was collected 
after two years of the pandemic. This means that during the announced reversal of 
epiphthosis.

Some of the restrictions that could have contributed to an increase in the sense 
of threat and fear have been lifted (forced isolation of patients - quarantine, sanitary 
supervision of patients, control of patients by law enforcement, penalties for non-
compliance with quarantine, etc.). According to the literature, it was social isolation 
that had a huge impact on the severity of symptoms of, among other things, anxiety 
[Ausín et al. 2020, Fofana et al. 2020, Santini et al. 2020, Lopes and Nihei 2021]. 

Removing the blockage gives respondents a sense of less threat to their life and 
health. The ability to renew, even truncated social contacts, contributes to improved 
psychological functioning in society. 

The information chaos introduced by the media also has decreased. And it is 
the misinformation, the lack of guidance in dealing with the public, that exacerbates 
feelings of helplessness and depression [Drozdowski et al. 2020, Heitzman 2020]. 

A. Gradowska et al. 
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A vaccine was invented and made available, which alleviated the symptoms of the 
disease, thus reducing the risk of death. In addition, the impact of the outbreak of war 
in Ukraine has helped shift attention from pandemic threats to those associated with 
the global political situation [Porzak 2022].

The study presented here showed that men experience higher levels of anxiety and 
depression than women. The study also presented that there was a correlation between 
the number of COVID-19 infections and levels of anxiety and depression, seen only 
in the male group. Gender here appeared to be a moderator of the aforementioned 
correlations. This result stands in opposition to the results of studies known from the 
literature, which indicated that women were more likely to experience higher levels of 
anxiety and depression [Al Maqbali et al. 2024, Firat et al. 2021, Gambin et al. 2021, 
Yildizeli et al. 2023, Maslakçı 2024].

An explanation for this pattern of results may be that men have a higher risk 
associated with death during COVID-19 infection than women, according to the 
studies. This fact is consistent with differences in sex hormone activity, immune 
function, higher prevalence of vascular disease and less healthy lifestyles [Moulton 
2018, Capuano, 2020, Conti and Younes 2020]. In addition, men experience depression 
differently from women. In men, depression is strongly associated with traditional 
roles culturally assigned to them. As research shows, in men, symptoms of depression 
are less frequently noticed and thus less frequently treated. Men, compared to women, 
are less likely to seek help from specialists in this area and are less well cared for [Rutz 
et al. 1995, 1997, Krug et al. 2002, Cochran and Rabinowitz 2003, Ye et al., 2020]. 
Less frequent use of help, especially in crisis situations, which certainly include the 
COVID-19 pandemic, can take its toll on men’s mental health with redoubled force.

Another explanation for the results may be that society has strict expectations 
of men, different from those of women.  Society builds a cultural image of men as 
strong men who will not admit weakness. This attitude is reinforced by stereotypes 
that assume that a real man is independent, ambitious, enterprising, mentally and 
physically resilient, and self-sufficient [Bem 1974, Pleck et al. 1994, Magovcevic 
and Addis 2008]. Consequently, the image of a sick person succumbing to the burden 
of illness (remember that the way COVID-19 is experienced is highly individual 
and difficult to predict) can be highly anxiety-producing and depressive for men. In 
addition, men’s perception of their inability to perform culturally imposed tasks and 
social roles plays a huge role in the development of depression.

For this reason, each successive illness increases feelings of anxiety and 
depression among men. Each successive occurrence of COVID-19 infection, which 
prevents the fulfilment of culturally accepted male roles, causes men to perceive 
themselves as weak, insufficient, thus lowering their mood. This includes the issue of 
doing gainful employment and supporting a family. This is a social role very strongly 
culturally assigned to men. Those who are quarantined or self-isolated or infected are 
not allowed to work. The household budget is depleted. A sick man cannot fully fulfil 
the social role of financially supporting his family.

Psychological gender differences after the experiencing COVID-19
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The COVID-19 pandemic has had a major impact on the economic situation of 
society. Studies show that among the causes of depression in the male group, work-
related troubles, i.e. the amount of earnings, play a very large role [Addis and Mahalik 
2003]. One might be tempted to say that for men, a sense of agency and self-efficacy is 
an element that is very important for psychological well-being. And it is precisely the 
pandemic that has brought huge limitations in this area. Feelings of pandemic anxiety 
can lead to lower feelings of self-efficacy and achievement [De la Fuente et al. 2019]. 
Studies show a negative relationship between anxiety and coping. Experiencing severe 
anxiety is associated with lower engagement and greater discouragement [Barrow et 
al. 2013].  The pandemic of isolation that society has experienced until recently, finding 
oneself in a new reality whose demands are still high, although their implementation 
is quite different, leads to a lower sense of efficacy and generates feelings of insecurity 
[Huarcaya-Victoria 2020, Navarro-Mateu et al. 2020, Xiao 2020].

It is known that a low sense of self-efficacy is associated with higher levels of 
anxiety and helplessness. A study involving nurses working during the COVID-19 
pandemic clearly shows that self-efficacy negatively correlated with feelings of 
anxiety in this situation. Thus, it can be concluded, citing the above studies, that the 
COVID-19 pandemic increased feelings of anxiety and decreased feelings of self-
efficacy.

It is worth referring here to Moos and Schafer’s concept based on personal 
resources. This concept encapsulates that personal resources such as life satisfaction 
are an individual’s resources that support them in coping with the consequences 
[Moos and Schaefer 1993, Xiong et al. 2020].

Research shows that older people who do not directly experience the risk of job 
loss due to the pandemic, and therefore also loss of income, declare lower levels of 
anxiety [Bidzan-Bluma et al. 2020]. The presented report obtained slightly different 
results. There was no significant relationship between anxiety or depression level and 
age in the group of people who had coronavirus infection. However, in the group of 
people who have not experienced infection, there is a positive correlation between 
the indicated variables. This means that with age, the level of anxiety and depression 
also increases. This phenomenon may be explained by the influence of various media 
transmitting information about the increased health risk posed by COVID-19 infection 
among older people. It is worth adding that increased exposure to media information 
about COVID-19 was associated with increased fears and anxieties among society 
[Iberszer et al. 2023].

Older people are more likely to have comorbidities that contribute to a more 
severe course of the disease [Salive 2013, Mohile et al. 2017, Yang et al. 2020, Simon 
et al. 2021]. As we know, age correlates with the number of comorbidities [Anteneh et 
al. 2023]. Information from the mass media has stoked fear and anxiety, indicating the 
risk of a more severe course of infection with the presence of comorbidities. 

The pandemic has had a huge impact on society. It is the cause of many mental 
disorders and emotional difficulties [Andaregie and Astatkie 2021]. The presented 
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research report shows that it affects women and men differently. There are also 
differences in psychological functioning between people who have experienced 
infection and those who have avoided it. When focusing on the care of people who 
have experienced COVID-19 infection, it is worth taking a look at the psychological 
situation of people who remain healthy. As this research shows, they also experience 
emotional difficulties related to the new situation, which is difficult for them to predict.
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