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ABSTRACT
Objective There is a growing concern that the restrictions 
imposed due to the COVID- 19 pandemic could lead to 
increased loneliness and mental disorders, which are 
considered a major public health problem. The aim of the 
study was to assess loneliness, anxiety, depression and 
irritability in the Polish population during the COVID- 19 
pandemic.
Design A cross- sectional study. The study participants 
completed an online questionnaire using the computer- 
assisted web interview technique. Data were collected 
using Revised UCLA Loneliness Scale and Hospital Anxiety 
and Depression Scale.
Setting Poland.
Participants This study was conducted between 6 
October and 12 October 2020, in a representative sample 
of 890 Polish residents.
Primary outcome measures Self- reported loneliness; 
sociodemographic and COVID- 19 pandemic factors 
associated with loneliness, anxiety, depression and 
irritability.
Results The analyses showed a moderately high 
degree of loneliness in 22%, symptoms of anxiety in 
27%, depression in 14% and irritability in 33% of the 
respondents. The increasing severity of anxiety, depression 
and irritation in the study group was accompanied by 
higher loneliness. Generally, younger people, both tested 
positive for SARS- CoV- 2 and those who experienced home 
quarantine, scored higher in both scales.
Conclusions It is necessary to identify those most 
vulnerable to loneliness, anxiety and depression during 
a crisis to assess health needs and proactively allocate 
resources during and after the pandemic. Loneliness, 
anxiety, depression and irritability are important factors 
to consider in a population of younger, disadvantaged 
people, who tested positive for SARS- CoV- 2, people who 
were quarantined at home, and people who believe that 
their physical and mental health is worse than in the pre- 
pandemic period. It is important to cater for the mental 
health of individuals during the COVID- 19 pandemic and 
to promote psychological interventions to improve mental 
well- being in potentially vulnerable social groups.

BACKGROUND
In March 2020, governments of many coun-
tries began to implement relatively harsh 
pandemic- related restrictions and most citi-
zens were confined to their homes to limit 

the spread of the SARS- CoV- 2 virus. The first 
case of SARS- CoV- 2 infection in Poland was 
confirmed on 4 March 2020.1 2 Full lock-
down was implemented on 25 March, with 
illegal gatherings of more than two people 
and restrictions on leaving home, including 
a recommendation to work remotely.3 This 
meant that most of the employees started 
working from home and that people stayed 
at home most of the time. The restrictions 
involved the protection of mouth and nose 
in public places, social distancing, cancella-
tion of public events, limiting the number 
of customers in stores, closing of shopping 
centres, ban on international travel and closed 
airports. In the spring of 2020, the COVID- 19 
epidemic was suppressed by implementing 
massive restrictions on social contacts.4 As 
of 23 December 2021, the global number 
of reported COVID- 19 cases reached 276 
436 619, including 5 374 744 deaths, and it 
continues to grow.5 In Poland, from 3 January 
2020 to 23 December 2021, there were 4 017 
420 confirmed cases of COVID- 19 with 93 445 
deaths.5 In the period from 6 to 12 October 
2020, when this study was conducted, a total 
of 2236–5300 daily new cases and from 32 to 
75 deaths per day were recorded in Poland, 
and the total number of cases was 104 316 on 
6 October 2020 and 130 210 on 12 October 
2020.5

Loneliness can be defined as a distressing 
feeling resulting from a dissatisfaction with 
the quality and quantity of one’s social 

Strengths and limitations of this study

 ► The study was conducted in a representative sample 
of Polish residents.

 ► The current data were collected through online 
surveys, which may have excluded potential re-
spondents who lack internet access or are not 
knowledgeable about modern technologies.

 ► The cross- sectional survey design precluded con-
clusions about causality.

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056368 on 1 F

ebruary 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7231-8411
http://dx.doi.org/10.1136/bmjopen-2021-056368
http://dx.doi.org/10.1136/bmjopen-2021-056368
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-056368&domain=pdf&date_stamp=2022-01-25
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/


2 Kobos E, et al. BMJ Open 2022;12:e056368. doi:10.1136/bmjopen-2021-056368

Open access 

relationships.6 Loneliness has long been recognised as 
a risk factor for poor mental health; however, since the 
outbreak of the COVID- 19 pandemic, it has emerged as 
a critical public health issue.7–9 Loneliness is a strong 
risk factor for many diseases, for example, cardiovas-
cular diseases and is associated with an increased risk 
of mortality.7 10–13 Chronic loneliness is characterised 
by deficits in attention, affect, cognition, and behaviour 
that affect genetic, neural, and hormonal mechanisms, 
and thus contribute to higher morbidity and mortality 
rates.14 Apart from its detrimental influence on physical 
health, COVID- 19 also affects people’s mental well- being, 
which may lead to numerous psychological problems.15–20 
People are more likely to experience different levels 
of fear of illness or death, a sense of helplessness and 
stigma after being infected with SARS- CoV- 2.21 Loneli-
ness may become an alarming global problem due to the 
pandemic- related social and physical distancing. Current 
research points to two important factors contributing to 
poor emotional well- being in lockdown: an increase in 
loneliness and more screen time.22 A study by Groarke et 
al demonstrated the incidence rate of loneliness among 
UK citizens to be 27% in lockdown, with one in four 
respondents admitting to feeling lonely ‘in the previous 
2 weeks’.23 Increased loneliness during the pandemic 
was found in adult Norwegians, as compared with the 
pre- pandemic period.24 In Canada, 8.4% of respondents 
reported feeling lonely for at least 5 days in the week 
prior to the study.25 There are reports that show a posi-
tive correlation between the pandemic- related necessity 
to stay at home and the perceived level of loneliness. 
Tull et al found that although staying at home was asso-
ciated with increased loneliness, the perceived impact 
of COVID- 19 alone was negatively correlated with lone-
liness.17 Those suffering from COVID- 19 received even 
greater support from their immediate environment. 
These findings correspond with suggestions that wide-
spread shared COVID- 19 experiences can increase social 
closeness and cohesion.26

As far as mental health, loneliness and social isolation 
are concerned, not only do they strongly correlate with 
depression, but they may also increase the risk of future 
depressive episodes.27–30 The incidence rates of anxiety 
and depressive disorders in a systematic review of studies 
on stress, anxiety and depression in the general popu-
lation during the COVID- 19 pandemic were 31.9% and 
33.7%, respectively.16 The highest prevalence of anxiety 
(32.9%) and depression (35.3%) was found in Asia, and 
the highest prevalence of stress was observed in Europe 
(31.9%).16 The general data on anxiety, depression and 
psychological stress during the pandemic show that the 
mean prevalence rates of anxiety and depression are 
38.12% and 34.31%, respectively.31 Luo et al showed a 
combined incidence of anxiety and depressive disorders 
in 32% and 27% of the general population, respectively.32 
Castaldelli- Maia et al estimated the worldwide pandemic- 
related prevalence of both depression and anxiety at 
24.0% and 21.3%, respectively.33

Latest research seems to confirm that people in isola-
tion or quarantine are more likely to show significant 
levels of anxiety, anger, confusion and stress.34 Research 
data from the COVID- 19 pandemic demonstrate that 
people affected by quarantine present with stress, 
emotional anxiety, depression, mood swings, aggression, 
anger, attention deficits, hyperactivity, insomnia and 
post- traumatic stress.35–43 Contrary to the reviews of cross- 
sectional studies, a meta- analysis of longitudinal studies 
and natural experiments assessing the link between the 
COVID- 19 lockdown and mental health indicates that 
the initial impact of the lockdown on mental health is 
relatively small. Research findings suggest high mental 
toughness of people in response to the necessity to stay at 
home, lockouts and restrictions that were likewise imple-
mented nationally or regionally around the world in 
response to the COVID- 19 pandemic.44 Since these find-
ings concern the first lockdowns during the COVID- 19 
pandemic, which were introduced between January and 
June 2020, the impact of repeated or prolonged lockdown 
on mental well- being requires further studies. The exact 
impact of the COVID- 19 pandemic on mental health may 
vary across social groups, as well as across contexts and 
countries.

This study, which is representative of the Polish popu-
lation, is one of the few studies conducted in Poland that 
focused on the impact of the COVID- 19 pandemic on the 
mental health of Polish citizens. A study by Szczesniak et 
al demonstrated that apart from preventing the spread of 
COVID- 19, the requirements on the use of face masks may 
have contributed to the perceived level of self- protection 
and promotion of social solidarity, which, in turn, may 
have improved the overall mental health.45 However, it 
should be noted that these data were collected from 16 
March to 26 April 2020, that is, in the first week of the 
regulations on the use of face masks in Poland. A study by 
Hamer and Baran on the impact of the pandemic on the 
mental well- being of Polish population showed increased 
loneliness and greater distress in the age group of 18–24 
years old. The study was repeated four times between 
March and December 2020.46 The research conducted 
in Poland in the group of students (20–26 April 2020, 
n=2170; mean age 22.1±2.2 years) showed moderate to 
very severe depression and anxiety in 43.4% and 27.3% 
of the respondents, respectively.47 A mean Revised UCLA 
Loneliness Scale (R- UCLA) score of 42.041 out of a 
maximum of 80 was obtained in a study conducted 1.5 
weeks after the introduction of home isolation in Poland 
(3 April 2020), in a group of 471 respondents (students 
accounted for 61.6% of the group; mean age 25.5±2 
years).48 It was shown that the criterion for minor mental 
disorders (≥24 points) in the General Health Question-
naire (GHQ) scale was met by 59.2% of respondents 
(n=2155) at the peak of the second wave of the pandemic 
in Poland (November 2021).49

Early detection of mental disorders allows for more 
effective intervention strategies. Global health crises, for 
example, such as the COVID- 19 pandemic, affect not 
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only healthcare workers, but also the general population, 
and result in undesirable psychological changes induced 
by fear, anxiety, depression or insecurity.50 The Lancet 
published a consensus statement calling for research on 
the impact of the COVID- 19 pandemic on mental health 
in the whole population as well as in vulnerable groups.51 
It is therefore necessary to assess and supervise the mental 
health of various population groups during crises such as 
a pandemic. The aim of the study was to assess loneliness, 
anxiety, depression and irritability in the Polish popula-
tion during the COVID- 19 pandemic.

METHODS
Patient and public involvement
No patient involved.

Participants and data collection
The study was conducted from 6 October to 12 October 
2020 in a representative sample of Polish residents 
(N=890), which was selected using the random- quota 
method. A two- stage random sampling was performed, in 
which places of residents were randomly selected first, and 
then a quota sample was made. The quotas were selected 
for gender, age, education, size of the place of residence 
and province. The above- mentioned layers were used to 
select study participants. Fulfilment of the general popu-
lation representativeness criteria by the study participants 
was the study criterion. Only those with access to the 
internet and ability to use a computer or other devices 
that enable answering questions via an internet panel 
were included in the study. After sending an inquiry 
regarding confirmation of consent to participate in the 
study, 40% of respondents refused to participate in the 
study. The size of the study group was supplemented with 
the assumed amount (890 participants in relation to the 
National Census of the Polish Population) in accordance 
with the above- mentioned amounts.

The respondents completed an online questionnaire 
using the computer- assisted web interview technique. 
The study was conducted by Kantar, which is one of the 
global research companies, using a website dedicated to 
this study. In compliance with the International Chamber 
of Commerce (ICC) /European Society for Opinion and 
Marketing Research (ESOMAR) International Code, 
personal data protection requirements and other appli-
cable laws and principles set out in the national code of 
good research practice, the recruitment of study partici-
pants was conducted using the database of the research 
company responsible for conducting our study, in 
compliance with all the representativeness of the study 
group.52 Each of the potential respondents was asked for 
consent to conduct the study. It was only after obtaining 
the consent that the respondent received a link to the 
questionnaire. The answers provided by the respondents 
were stored in the Information Technology system of the 
company conducting the study. This was followed by data-
base creation.

Measurement
Sociodemographic and COVID-19-related data
The questionnaire used to collect sociodemographic data 
of the study participants enquired about age, sex, place of 
residence, education, marital status, professional status, 
type of accommodation, number of people per house-
hold, income level, financial situation, and type of work 
before and during the pandemic. Questionnaire data 
related to the pandemic period included: a diagnostic 
test for SARS- CoV- 2; home quarantine during the corona-
virus pandemic and currently; home/hospital isolation; 
having family members/friends who were tested positive 
for SARS- CoV- 2; and those in home quarantine or home/
hospital isolation.

Revised UCLA Loneliness Scale
We used the Polish adaptation of the R- UCLA Loneliness 
Scale to assess loneliness.53 The scales are characterised 
by good reliability: total score α=0.92, intimate others 
α=0.90, social others α=0.83, belonging and affiliation 
α=0.80. The original scale, that is, UCLA Loneliness 
Scale, was first designed by Russell, Peplau and Cutron 
54 It comprises 20 items; the respondents indicate how 
often each statement is true for them on a 4- point scale 
(1=I never feel this way, 4=I often feel this way). The 
maximum score is 80. The total score is the sum of scores 
from three subscales: belonging and affiliation, intimate 
others and social others.55 Based on Perry’s classification, 
the following degrees of loneliness were set for the entire 
scale: 65–80, a high degree; 50–64, a moderately high 
degree; 35–49, a moderate degree; 20–34, a low degree 
of loneliness.56 In this study, the reliability coefficient was 
α=0.91 for the entire questionnaire, α=0.90 for intimate 
others (subscale); α=0.86 for social others (subscale), and 
α=0.69 for belonging and affiliation (subscale).

Hospital Anxiety and Depression Scale
The Polish version of Hospital Anxiety and Depression 
Scale (HADS- M) comprises 16 questions, with 2 addi-
tional questions on irritability.57 It is a modified version 
of HADS (the Hospital Anxiety and Depression Scale) 
by Zigmond and Snaith.58 The HADS- M includes three 
independent subscales: depression, anxiety and irri-
tability; consisting of a total of 16 questions (each can 
be scored 0–3): depression subscale (seven questions) 
with the maximum score of 21; anxiety subscale (seven 
questions) with the maximum score of 21; irritability 
subscale (two questions) with the maximum score of 6. 
A higher score in the subscales indicates a higher level 
of the feature assessed. Based on the original scale, the 
following interpretation of the anxiety and depression 
subscales was used to analyse the prevalence of symptoms: 
no disorders (0–7), borderline states (8–10) and disor-
ders (>10). The interpretation of the irritability subscale 
was as follows: 0–2: no disorders, 3: borderline states, 4–6: 
disorders. The maximum score was 48. For the consol-
idated evaluation, individual states can be defined as: 
0–16, no disorders; 17–22, border states; 23–48, disorders. 
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In most analyses, the two subscales of depression and irri-
tability are combined to present the results more clearly. 
In this study, the total reliability was α=0.92; α=0.87 for 
the anxiety, α=0.84 for the depression and α=0.88 for the 
irritability subscale.

Data analysis
The Shapiro- Wilk test was used to verify the normality of 
distributions and the Levene test was used to assess the 
homogeneity of variance. The following tests were used 
to assess the differences between the groups: for more 
than two compared groups, one- way analysis of variance 
or (when the assumption of equal variance was not met) 
the Welch’s test along with the Tukey’s post- hoc tests; 
under special circumstances (small and very diverse 
numbers between groups), the Kruskal- Wallis test was 
used along with the Dunn post- hoc test; for two compared 
groups, Student’s t- test for independent variables or the 
Cochran- Cox test (when the assumption of equal vari-
ance was not met). Correlation analyses were performed 
using the Pearson linear correlation coefficient or the 
Spearman correlation coefficient (r). Statistica V.10.0 
was used for calculations. The results of the analyses were 
considered statistically significant at p≤0.05.

RESULTS
Characteristics of the study group
The study included 49.2% men and 50.8% women. The 
mean age of respondents was 44.3±16.10 years. Secondary 
education was declared by 51.5% of respondents, there 
were 38% of rural respondents, 52% of professionally 
active respondents and 56.4% of married respondents. A 

total of 51.5% of the respondents lived in a single- family 
house, 59.4% of the respondents lived with their family 
and 10.3% lived alone (see online supplemental file 1).

Loneliness
Table 1 summarises data on the levels of loneliness 
in the study group. Overall, the mean R- UCLA score 
was 40.40±10.79. Moderately high and high degree of 
loneliness were found in 22% and 2% of respondents, 
respectively.

Anxiety, depression and irritability
Table 2 shows the data obtained in the HADS- M. The 
mean score obtained by the respondents was 15±9.56; 
disorders in anxiety and depression subscales were found 
in 27% and 14% of respondents, respectively.

Anxiety, depression, irritability and the feeling of loneliness
Table 3 shows positive statistically significant correlations 
between HADS- M and R- UCLA scores. The data show 
that the rate of loneliness increased with an increase in 
anxiety, depression and irritability.

Health self-assessment and anxiety, depression, irritability 
and loneliness
Negative, statistically significant correlations between 
health status self- assessment and the results in both scales 
are presented in online supplemental file 2. The self- 
rating of general physical and mental health decreased 
with increasing scores obtained by the respondents on 
the scale of loneliness, anxiety, depression and irritability 
(p=0.000). The strength of the relationship was higher 
for mental health self- assessment (R=−0.552; R=−0.340). 

Table 1 Subjects’ R- UCLA scores (n=890)

R- UCLA Scale Degrees of loneliness (%)

Subscales M SD Low Moderate Moderately high High

Intimate others 22.40 6.77 36 40 22 2

Social others 8.46 3.18

Belonging and affiliation 9.52 2.95

Total score 40.40 10.79

M, mean difference; R- UCLA, Revised UCLA Loneliness Scale.

Table 2 Subjects’ HADS- M scores (n=890)

HADS- M subscales M SD

No disorders Borderline abnormal Presence of disorders

% % %

Anxiety 7.22 4.71 57 16 27

Depression 5.30 4.29 68 18 14

Irritability 2.47 1.75 56 11 33

Depression and irritability 7.77 5.32 53 15 32

Total score 15.00 9.56 58 17 25

HADS- M, Modified Hospital Anxiety and Depression Scale; M, mean difference.
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Respondents who reported deteriorated health compared 
with the pre- pandemic period also scored higher for lone-
liness, anxiety, depression and irritability.

Sociodemographic variables and anxiety, depression and 
loneliness
Table 4 indicates that women show significantly higher 
levels of anxiety, depression and irritability (16.05) 
compared with men (13.91). As far as the depression and 
loneliness subscale is concerned, the results did not differ 
significantly depending on gender. The analyses showed 
statistically significant negative correlations between 
R- UCLA and HADS- M scores and the age of respondents.

Younger age correlated with higher anxiety, depression 
and irritability, as well as higher loneliness. Correlations 
are presented in table 5.

Overall, the R- UCLA scale (44.45) and the intimate 
others subscale (25.84) showed a significantly higher 
loneliness in respondents with the lowest level of educa-
tion (see online supplemental file 3).

No significant correlation was found between the 
feeling of loneliness and the place of residence of respon-
dents (p=0.856). Anxiety, depression and irritability 

increased with the decreasing size of the place of resi-
dence in the total study group. This is presented in online 
supplemental file 4.

The differences in the severity of loneliness, anxiety, 
depression and irritability depending on the professional 
status of respondents are reported in online supplemental 
file 5. Significantly, higher loneliness was shown in pupils 
and students for the entire R- UCLA scale (44.10), as well 
as the intimate others (24.72) and social others subscales 
(9.38).

The study showed no significant differences in the 
severity of anxiety, depression and irritability depending 
on the marital status of respondents (p=0.322). Single 
respondents showed significantly higher loneliness 
(43.85) both for total and individual subscale scores (see 
online supplemental file 6).

Respondents living in single- family houses showed 
significantly higher levels of anxiety, depression and irri-
tability on the HADS- M (15.80) and its subscales. This is 
presented in online supplemental file 7.

A significant positive correlation was found between 
the intensity of anxiety, depression and irritability and 

Table 3 Correlations between sense of loneliness and anxiety, depression and irritability (n=890)

HADS- M subscales

R- UCLA subscales

Intimate others Social others Belonging and affiliation Total score

Anxiety R 0.4298 0.3547 0.3129 0.4597

P value *** *** *** ***

Depression R 0.4324 0.4465 0.3796 0.5067

P value *** *** *** ***

Depression and Irritability R 0.4374 0.4212 0.3515 0.4946

P value *** *** *** ***

Total score R 0.4552 0.4092 0.3498 0.5018

P value *** *** *** ***

***P<0.001, correlations were statistically significant.
HADS- M, Modified Hospital Anxiety and Depression Scale; R, Spearman’s correlation coefficient; R- UCLA, Revised UCLA Loneliness Scale.

Table 4 HADS- M and R- UCLA scores with regard to the subjects’ gender

HADS- M; R- UCLA

Male (n=438) Female (n=452)

t P valueM SD M SD

Anxiety 6.51 4.55 7.90 4.76 −4.443 ***

Depression 5.14 4.29 5.47 4.28 −1.146

Depression and irritability 7.39 5.26 8.14 5.36 −2.099 *

HADS- M—total score 13.91 9.35 16.05 9.66 −3.351 ***

Intimate others 22.32 6.61 22.48 6.93 −0.342

Social others 8.59 3.30 8.34 3.05 1.144

Belonging and affiliation 9.58 3.03 9.46 2.86 0.594

R- UCLA—total score 40.50 10.78 40.29 10.82 0.284

*P<0.05, ***p<0.001, correlations were statistically significant.
HADS- M, Modified Hospital Anxiety and Depression Scale; R- UCLA, Revised UCLA Loneliness Scale; t, Student’s t- test.
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the number of people per household (see online supple-
mental file 8).

The feeling of loneliness was significantly higher in the 
respondents living alone (see online supplemental file 9).

Correlations between the financial situation/income 
and loneliness, as well as the severity of anxiety, depres-
sion and irritability in the study group are shown in 
online supplemental file 10. Positive, statistically signifi-
cant correlations were found between these variables. The 
intensity of anxiety, depression and irritability increased 
with the deterioration of the financial situation (p=0.000) 
and lower income (p=0.005). Higher loneliness was 
accompanied by a significantly worse financial situation 
(p=0.000) and lower income (p=0.022).

Variables related to the COVID-19 pandemic and anxiety, 
depression, irritability and loneliness
Table 6 shows the intensity of anxiety, depression and 
irritability as well as loneliness depending on the respon-
dent’s testing for SARS- CoV- 2. Generally, a significantly 
higher level of anxiety, depression, irritability (23.14) and 
loneliness (48.42) was found in the group of patients with 
a positive test result.

Table 7 containing data on the respondent’s experience 
of home quarantine shows that anxiety, depression, irri-
tability (19.16) and loneliness (43.37) were significantly 
higher in those who experienced home quarantine.

Respondents who did not know any people with a posi-
tive test result scored significantly higher on the loneli-
ness scale (40.78) (see online supplemental file 11).

Data on the correlation between respondents’ knowl-
edge of people who were/are under home quarantine or 
home/hospital isolation and HADS- M/R- UCLA scores 
are illustrated in online supplemental file 12. A signifi-
cantly higher level of loneliness (41.63) was found among 
respondents who did not know such individuals.

Our data show that respondents who worked from 
home before the pandemic scored significantly higher 
on the individual subscales of the HADS- M and overall 
(19.33) on the entire scale (see online supplemental file 
13).

People working from home during the pandemic 
scored higher on the anxiety subscale (p=0.041) and on 
the social others subscale (p=0.042) of loneliness. This is 
presented in online supplemental file 14.

DISCUSSION
The aim of the study was to assess loneliness, anxiety, 
depression and irritability in the Polish population during 
the COVID- 19 pandemic. The unexpected pandemic has 
affected the majority of the world’s population, changing 
and complicating the everyday life of many societies. 

Table 5 HADS- M and R- UCLA scores with regard to the 
subjects’ age

Age

r P value

HADS- M

  Anxiety −0.1580 ***

  Depression −0.1167 ***

  Depression and irritability −0.1634 ***

  Total score −0.1688 ***

R- UCLA

  Intimate others −0.1640 ***

  Social others −0.1950

  Belonging and affiliation −0.0977 **

  Total score −0.1870 ***

**P<0.01, ***p<0.001, correlations were statistically significant.
HADS- M, Modified Hospital Anxiety and Depression Scale; r, 
Pearson correlation coefficient; R- UCLA, Revised UCLA Loneliness 
Scale.

Table 6 Diagnostic test for SARS- CoV- 2 and the HADS- M and R- UCLA scores

HADS- M; R- UCLA

No
(n=780)

Yes, negative result 
(n=74)

Yes, positive result 
(n=14)

H P valueM SD M SD M SD

Anxiety 7.05 4.71 8.14 4.79 10.28 2.72 12.287 **

Depression 5.13 4.28 5.98 4.24 9.78 2.66 19.212 ***

Depression and irritability 7.55 5.30 8.68 5.53 12.85 3.43 16.897 ***

HADS- M—total score 14.61 9.55 16.83 9.91 23.14 4.62 16.157 ***

Intimate others 22.30 6.65 21.74 7.25 25.85 7.28 5.797

Social others 8.40 3.09 8.58 3.54 11.35 4.60 4.268

Belonging and affiliation 9.52 2.90 9.08 3.06 11.21 3.94 4.862

R- UCLA —total score 40.23 10.72 39.40 11.79 48.42 10.02 8.762 *

*P<0.05, **p<0.01, ***p<0.001, correlations were statistically significant.
H, Kruskal- Wallis test; HADS- M, Modified Hospital Anxiety and Depression Scale; M, mean difference; R- UCLA, Revised UCLA Loneliness 
Scale.
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Despite certain cultural differences in social perception, 
it can be assumed that experiencing a pandemic is a 
collective, global experience, and it affects mental health 
regardless of the latitude, causing justified anxiety in 
the vast majority of humans.59 In total, the respondents 
had a mean R- UCLA score of 40.4±10.79, which is lower 
(42.04±11.78) compared with Bartoszek et al48 who used 
the same research tool in Poland. However, it should be 
noted that the compared study involved mainly students 
(61.6%), with a mean age of 25.5 years, who were not a 
representative group for Poland. A Turkish study using 
social networking sites, which was conducted in the general 
population (n=860, March 2020), showed a significantly 
higher level of loneliness (57.94±8.26) compared with 
Poland.60 Although the pandemic affects everyone, the 
intensity and severity of the response may vary depending 
on the latitude. Such comparisons between three different 
countries were presented by Emodi- Perlman et al.61 They 
found that Polish participants showed the second largest 
concern for mental health and relationships with relatives 
and friends.

Research suggests that certain demographic groups are 
at an increased risk of loneliness during COVID- 19 self- 
isolation. In this study, the greatest level of loneliness was 
found in the age group of 16–29 years, which is consis-
tent with the findings of Hamer and Baran,46 who showed 
the highest level of loneliness in the youngest group 
(18–24 years) at each stage of the study. In the group of 
Turkish adolescents aged 12–18 years, the total R- UCLA 
score was 41.89±9.8162 and was lower compared with that 
obtained in this study in the group of 15–19 years old 
(44.05±11.01). This was also confirmed in a Canadian 
study by Wickens et al25 who found the highest scores 
in the group of young adults aged 18–29 years, and the 
lowest scores among people aged ≥60 years. In our study, 
the growing levels of loneliness were accompanied by 
the younger age of the respondents, which is in line with 
the results of other authors, who found that during the 
COVID- 19 pandemic, it is younger people who are more 
likely to suffer from loneliness, as well as the symptoms 

of anxiety, depression or stress.63–66 This study also found 
the severity of anxiety, depression and irritability to be 
higher in younger respondents. Research confirms that 
the prevalence of psychological distress in the younger 
population is higher than in other age groups.46 67–69 The 
overall average HADS- M score in the Polish population 
aged ≥60 years was 65.18±4.06 out of possible 80 during 
the second wave (October 2020) of the pandemic.70

Since the pandemic affects people’s daily activities, 
its consequences will most probably be more severe for 
younger age groups than for older people (including the 
retired), who do not normally work and have far fewer 
other responsibilities outside the home. Greater loneli-
ness perceived by younger adults may be a consequence 
of limited social interactions and reduced size of social 
networks as a result of social distancing. In comparison 
with the younger generations, older adults may attach 
more value to the quality of their interactions and social 
networks, rather than quantity.71–74 Furthermore, the 
pandemic may have affected the nature of social inter-
action. Limited direct personal contact with other young 
adults leads to greater loneliness.75 In this study, the 
highest levels of loneliness were found in students who 
had been home schooled since the first lockdown. During 
a pandemic, this may be due to the fact that students and 
adolescents, just like adults, are concerned about their 
future, their own health and the health of their family 
and friends. Isolation and limited direct social interac-
tions both inside and outside school can increase the 
feeling of loneliness.76

Our study found no significant gender- related differ-
ences in the severity of loneliness, despite the fact that the 
data collected during the COVID- 19 pandemic in other 
countries have shown that loneliness is more common in 
women than in men.25 48 63 77 Researchers imply that this 
may be related to the fact that when faced with a stressor, 
women rely on social support and emotion- focused 
coping more than men and these may be compromised in 
a situation of limited access to family and friends during a 
pandemic.78–80 This may be further supported by the fact 

Table 7 Home quarantine and the HADS- M and R- UCLA scores

HADS- M; R- UCLA

No (n=819) Yes (n=48)

t
P 
valueM SD M SD

Anxiety 7.08 4.67 8.70 5.26 −2.322 *

Depression 5.16 4.24 6.93 4.82 −2.781 **

Depression and irritability 7.55 5.24 10.45 6.21 −3.688 ***

HADS- M—total score 14.63 9.43 19.16 11.11 −3.197 **

Intimate others 22.14 6.69 24.70 6.62 −2.576 *

Social others 8.42 3.15 9.33 3.37 −1.937 *

Belonging and affiliation 9.53 2.95 9.33 2.79 0.464

R- UCLA—total score 40.10 10.84 43.37 10.06 −2.033 *

*P<0.05, **p<0.01, ***p<0.001, correlations were statistically significant.
HADS- M, Modified Hospital Anxiety and Depression Scale; M, mean difference; R- UCLA, Revised UCLA Loneliness Scale; t, Student's t- test.
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that women scored significantly higher for anxiety and 
depression than men both in this study and in the study 
by Hamer and Baran,46 and Babicki et al.49 McQuaid et al 
also report the highest rates of loneliness, depression and 
anxiety in young women.81

When comparing the results of this study with the one 
conducted in Poland by Bartoszek et al48 with a division 
into people living alone (47.10±11.28) and those living 
with a partner or family members (41.36±14.18), people 
living alone (42.66±12.00) as well as those living with a 
spouse/partner (38.68±9.45) and with family members 
(40.55±11) scored lower in our study. Single people 
scored significantly higher compared with those living 
with a spouse/partner, including the intimate others 
subscale, which may be due to the unpleasantness of 
being both emotionally and physically alone.14 Wickens et 
al also showed a higher level of loneliness in the group of 
single, unmarried, widowed and divorced people.25 The 
analysis of potentially protective social factors showed 
that living with others protected against loneliness, with a 
75% lower risk of the highest rate of loneliness in people 
living with others to those living alone.63 On the other 
hand, this study showed that people living with a family 
or with a larger number of people per household expe-
rienced significantly higher levels of anxiety, depression 
and irritability. On the one hand, it can be assumed that 
living with a family is associated with a greater possibility 
of receiving help and support; on the other hand, it may 
give rise to additional fear for the health of other family 
members and increase the severity of mental health prob-
lems. Furthermore, functioning in a large community 
in one place of residence, especially during a lockdown, 
may be difficult. Sharing a household with other family 
members, who often work or learn remotely, for a long 
time may lead to organisational difficulties, conflicts, and 
thus contribute to deteriorated mental health.69 For large 
families, the fear of losing a job and financial liquidity, as 
well as not being able to support one’s own family, may 
intensify during a pandemic. Shahriarirad et al found a 
higher number of individuals per household to be a risk 
factor for anxiety.82

According to Bu et al, life in a rural community can 
also be a protective factor, with a 24% lower risk of the 
highest rate of loneliness. People with a larger circle of 
close friends had a 42% lower chance of experiencing the 
highest rate of loneliness.63 In this study, higher values 
on the scale and subscales of loneliness were shown in 
single people (43.85) compared with those in a relation-
ship (38.72); however, no correlation between loneliness 
and the size of the place of residence or the number of 
people per household was confirmed. These data confirm 
previous research results implying a relationship between 
social network size and the perceived social support and a 
lower risk of loneliness.83–86 It is worth noting that the pref-
erence for face- to- face contact before the pandemic was 
not a risk factor for higher loneliness during lockdown, 
suggesting that a sudden change in social behaviour itself 
is not an independent predictor of loneliness.63 In this 

study, a larger place of residence was a protective factor 
for against anxiety, depression and irritability, which was 
not confirmed in Polish population by Babicki et al and 
Gambin et al.49 69 A study by Cao et al conducted among 
students showed living in urban areas as a protective 
factor for anxiety.87

Studies, like those by Bu et al, did not confirm the rela-
tionship between lower education and higher loneliness, 
as noted by Wickens et al or Hamer and Baran.25 46 63 
Lower education was a predictor of increased anxiety, 
depression and irritability in our study; depression in 
the study by Passavanti et al75 88 and anxiety in the study 
by Babicki et al and Shahriarirad et al.49 82 Respondents 
with lower education may lack adequate health aware-
ness, for example, about the use of personal protective 
equipment, the safety of vaccinations, they may not know 
how to act during a crisis, distrust experts and thus show 
a greater fear of contracting COVID- 19. This group of 
respondents may also experience greater fear of losing a 
job and a source of income. People with lower education 
levels may also have fewer opportunities to maintain or 
find employment.

Social distancing during the COVID- 19 pandemic has 
resulted in changes in the working environment and has 
contributed to job insecurity. Disruptions to work can be 
one of the main sources of stress during the pandemic.89 
A comparison of studies analysing the differences in 
mental health between employed and unemployed indi-
viduals during social distancing implementation has 
shown that the study participants who were employed 
had better mental health than those unemployed on all 
measures of mental health.90 In this study, people working 
from home showed the highest levels of loneliness. They 
scored significantly higher for the social other factor, 
which refers, among other things, to the perceived lack of 
support from one’s social network and a lack of a sense of 
closeness with other people (in terms of their availability). 
People who experienced redundancy or unemployment 
due to the pandemic reported loneliness more often, as 
shown by Wickens et al.25 In a study by Alzueta et al, signif-
icant predictors of the severity of depression symptoms 
included difficulty to take care of others, and problems 
with transition to working from home.91 A study by Choi 
et al92 revealed higher levels of depression and anxiety 
in those respondents who expressed concern about not 
being able to work from home during the pandemic. 
These findings correspond with a previously established 
fact that employment is a protective factor for loneliness 
in middle- aged adults.93 94

In our study, we confirmed that people who consid-
ered their financial situation to be worse and had lower 
income were significantly more likely to experience lone-
liness, which corresponds to findings by Wickens et al25 
and McQuaid et al.81 Anxiety, depression and irritability 
increased with the decrease in income. Studies showed 
that respondents with low income reported anxiety and 
psychological stress at the early stage of the pandemic 
more often.68 Greater depression and anxiety symptoms 
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were noted in respondents whose income was negatively 
impacted by social restrictions and restriction on earning 
opportunities.49 95

The occurrence and rapid spread of COVID- 19 has led 
to a worldwide exacerbation of anxiety symptoms, which 
resulted in a higher incidence of severity of emotional 
distress. Since the outbreak of the pandemic, anxiety, 
symptoms of psychosis, trauma, suicidal thoughts and 
panic attacks have been reported in literature.96 Recent 
research has shown that COVID- 19 triggers anxiety, depres-
sion and post- traumatic stress symptoms.65 97 Research in 
Europe assessing the consequences of quarantine showed 
that anxiety, depression and stress occurred in 23.8%, 
32.4% and 31.9% of the study population, respectively.37 
In our study, which used the HADS- M, disorders on the 
anxiety subscale and the depression subscale (including 
irritability) were shown in 27% and 32% of respondents, 
respectively. A Turkish study conducted on 14–16 April 
2020 using HADS showed that 23.6% and 45.1% of the 
population scored above the depression and anxiety cut- 
off point, respectively.98 Compared with our findings, the 
scores in the anxiety subscale were much higher, probably 
due to the fact that the study was conducted in the initial 
period of the pandemic.

Research confirms that people whose family members, 
relatives or friends developed COVID- 19 show significantly 
higher severity of anxiety.23 49 99 100 During the outbreak of 
SARS- CoV- 2 in Taiwan, higher levels of depression were 
observed among people quarantined along with their 
families or friends and suspected of having a SARS- CoV- 2 
infection.101 A COVID- 19- positive patient in the family or 
near one’s family increased state anxiety scores in adoles-
cents.62 Knowing a person who developed COVID- 19 
was a crucial factor influencing the stress and anxiety 
subscales.88 The reason for this may be that a family 
member tested positive for COVID- 19 requires isola-
tion from their family. Separation from one’s family may 
lead to an increased risk of the development of mental 
disorders in young people.102 In this study, the severity of 
anxiety and depression was significantly higher among 
quarantined versus non- quarantined respondents, which 
corresponds with the findings by Babicki et al, Tang et al 
and Mazza et al.49 103 104 As shown by Babicki et al, who 
conducted their study in November 2020, at the peak of 
the second wave of the pandemic in Poland, experiences 
with COVID- 19 resulting from an illness of one’s own or 
a family member, or death of a loved one were associated 
with a higher score in the GHQ. The study showed that 
59.2% of the respondents met the GHQ criterion for 
minor mental disorders.49

This study showed positive correlations between the 
severity of anxiety and depression and the feeling of lone-
liness. Increased loneliness rates along with an increase 
in the severity of depression and anxiety symptoms 
during the pandemic were also confirmed in studies in 
the Canadian population.81 The relationship between 
loneliness and depressive symptoms was demonstrated by 
Killgore et al.9 A study using the three- item UCLA scale 

showed that more than 50% of respondents aged ≥60 
years complained of greater pandemic- related loneliness, 
which was associated with increased depression (62% vs 
9%) and anxiety (57% vs 9%).105 In a group of adoles-
cents, a positive correlation was found between loneliness 
and state anxiety, and the trait anxiety.62

LIMITATIONS
Our study has several limitations. This was a cross- 
sectional study, which may not reflect shifts in the mental 
state of the population over time. However, mental states 
change both with time and due to fluctuations in the 
environment around us. The research results cited in 
the paper were obtained at different time points during 
the pandemic. Therefore, there is a need to present the 
psychological effects of the COVID- 19 pandemic over a 
longer and more forward- looking period of time. The 
results of several studies cited in the discussion section 
were obtained with the use of different scales assessing 
anxiety, depression and loneliness. The current data 
were collected through online surveys, which may have 
excluded potential respondents who lack internet access 
or are not knowledgeable about modern technologies. 
Also, ‘no response’ error may have occurred. However, 
there is evidence that online surveys have higher rates 
of self- disclosure on sensitive items when compared with 
computer- assisted telephone surveys106 and a higher 
data reliability, which is probably due to reduced privacy 
concerns.107

CONCLUSIONS
This study shows that the COVID- 19 pandemic affects 
mental well- being of individuals as well as entire commu-
nities. It is necessary to identify those most vulnerable to 
loneliness, anxiety and depression during a crisis to assess 
health needs and proactively allocate resources during 
and after the pandemic. Our findings clearly demon-
strated that loneliness, anxiety, depression and irritability 
are important factors that need to be taken into account 
in people tested positive for SARS- CoV- 2, those under 
home quarantine, and those who consider their phys-
ical and mental health worse than in the pre- pandemic 
period. Younger age and a worse financial situation were 
the most important sociodemographic factors associated 
with higher loneliness, anxiety, depression and irritability. 
Loneliness was correlated with depression, anxiety and 
irritability scores. It is important to cater for the mental 
health of individuals during the COVID- 19 pandemic 
and to promote psychological interventions to improve 
mental well- being in potentially vulnerable social groups.
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