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Abstract: We aimed to gain knowledge of possible sociodemographic predictors of long COVID, 24 
and whether long COVID was associated with health outcomes almost two years after the pandemic 25 
outbreak. Participants were 1649 adults who completed a cross-sectional online survey dissemi- 26 
nated openly in Norway, UK, USA, and Australia between November 2021 and January 2022. Par- 27 
ticipants were defined to have long COVID based on self-reports that they had been infected by 28 
COVID-19 and were experiencing long lasting COVID symptoms. Logistic regression analyses were 29 
used to examine possible sociodemographic predictors, and multivariate analysis of variance was 30 
used to examine whether long COVID status was associated with health outcomes. None of the 31 
sociodemographic variables was significantly associated with reporting long COVID. Having long 32 
COVID was associated with higher levels of psychological distress, fatigue, and perceived stress. 33 
The effect of long COVID on the health outcomes was stronger among men than among women. In 34 
conclusion, long COVID appeared across sociodemographic groups. People with long COVID re- 35 
ported worsened health outcomes, compared to those who had had COVID-19, but without the 36 
long-term symptoms. Men experiencing long COVID appear to be particularly vulnerable to expe- 37 
riencing poorer health outcomes, and health services may pay extra attention to potentially unno- 38 
ticed needs for support among men experiencing long COVID. 39 

Keywords: COVID-19; cross-cultural study; fatigue; mental health; stress; psychological distress  40 
 41 

1. Introduction 42 
Two years after the world was cast into the coronavirus (SARS-CoV-2) pandemic, 43 

more than 445 million people globally have been infected and almost six million have died 44 
from the coronavirus (COVID-19) disease [1]. COVID-19 is a respiratory infection that has 45 

Citation: Lastname, F.; Lastname, F.; 

Lastname, F. Title. Life 2021, 11, x. 

https://doi.org/10.3390/xxxxx 

Academic Editor: Firstname Last-

name 

Received: date 

Accepted: date 

Published: date 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and institu-

tional affiliations. 

 

Copyright: © 2021 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 



Life 2021, 11, x FOR PEER REVIEW 2 of 14 
 

 

been seen to spread quickly through contact with others. Among those infected, illness 46 
severity has varied widely between individuals and populations [2]. While some have 47 
died and some have become seriously ill, many have experienced mild to moderate symp- 48 
toms such as fever, cough, and sore throat [3,4], similar to symptoms of the seasonal in- 49 
fluenza. An additional common symptom has been the loss of taste and smell [4]. How- 50 
ever, others infected by COVID-19 have been practically asymptomatic. 51 

For most people, COVID-19 illness has had a relatively short duration. However, as 52 
people who have experienced COVID-19 share their experiences, awareness that the ef- 53 
fects of COVID-19 may go beyond the initial infection has increased. A study from the 54 
USA found that 65% (175 of 270) had returned to usual health seven days after positive 55 
COVID-19 test, while 35% (95 of 270) had not returned to usual health when interviewed 56 
2-3 weeks after testing positive [5]. The risk of not having returned to usual health at the 57 
time of the interview was higher for people of older age and people with chronic illnesses, 58 
psychiatric conditions, and obesity [5]. These results correspond with studies of risk fac- 59 
tors for severe COVID-19 illness, suggesting more severe illness among people who are 60 
older, obese, and with higher levels of comorbidity [2,6,7]. Studies have also found higher 61 
risk of severe illness among males [2,6,7] and among people with Asian [2] and African- 62 
American backgrounds [6]. While genetic, hormonal, and immunological gender differ- 63 
ences may contribute to explain the higher risk of severe COVID-19 illness in men [8,9], 64 
social mechanisms linked with poverty, deprivation, and social exclusion are salient ex- 65 
planations for ethnicity-based differences in illness severity [2]. 66 

Long COVID refers to symptoms lasting relatively long after the initial viral infection. 67 
Diagnostic guidelines differentiate between post-acute COVID-19, defined by signs and 68 
symptoms persisting 4-12 weeks after illness onset; and post-COVID-19 syndrome, de- 69 
fined by signs and symptoms with a duration of more than 12 weeks after illness onset 70 
[10]. Long COVID encompasses both conditions, thus denoting COVID-related symptoms 71 
lasting longer than four weeks after becoming ill. Studies have pointed towards a high 72 
prevalence of long COVID among people who have been infected with COVID-19 [4,11- 73 
14], and female gender has been found to be the most prominent risk factor for experienc- 74 
ing long COVID in adults [13] as well as in children and adolescents [15]. In England, 75 
Ayoubkhani and coworkers [12] found that nearly one in three previously hospitalized 76 
patients with acute COVID-19 were readmitted to hospital over a mean follow-up period 77 
of 140 days. In Russia, Munblit and coworkers [13] examined patients discharged from 78 
four hospitals in Moscow, and found that symptoms persisted over a median of 218 days 79 
post discharge for 47% of the patients. In a recent systematic review, more than 50% of 80 
COVID-19 patients were found to experience at least one symptom at follow-ups up to 6 81 
months [14]. 82 

Symptoms of long COVID are often similar to those experienced in the acute phase 83 
of the illness. According to Groff and colleagues [14], symptoms may be categorized as 84 
neurologic (e.g., headaches, memory deficits, concentration problems), mental health-re- 85 
lated (e.g., depression, anxiety, post-traumatic stress, sleep disturbance), pulmonary (e.g., 86 
dyspnea, cough), mobility-related (e.g., general functioning, reduced exercise tolerance), 87 
general or constitutional (e.g., fatigue, muscle weakness, general pain), cardiovascular 88 
(e.g., chest pain, palpitation), and gastrointestinal, dermatologic, and ear, nose, and 89 
throat-related (e.g., diarrhea, vomiting, sore throat) . In particular, fatigue, shortness of 90 
breath and sleep problems have been found to be commonly experienced [11,16,17], and 91 
levels of fatigue and several other symptoms appear to be particularly high among young 92 
women [11]. According to a systematic review of studies on long-term effects of COVID- 93 
19 [14], fatigue or muscle weakness (median 37.5%), generalized anxiety disorder (median 94 
29.6%), and difficulties with concentration (median 23.8%) are among the most frequently 95 
occurring symptoms. Two main lines of interpretation of the long COVID condition have 96 
been described. It may be understood as a direct long-term effect of the viral infection, 97 
possibly explained by persistent viremia, relapse or reinfection, hyperinflammatory im- 98 
mune response, autoimmunity, or cytokine- or hypoxia-induced injury. Alternatively, 99 
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long COVID may be interpreted as indirect effects on mental health due to increased 100 
stress, social isolation, and economic problems instigated by the pandemic, such as loss of 101 
employment [14]. Being without employment and experiencing isolation during the pan- 102 
demic have been associated with poorer mental health outcomes [18-21]. Possibly, long 103 
COVID symptoms may also be related to the individual’s access to resources, such as 104 
knowledge (as indicated by education level) and a close partner who can provide support.  105 

While research is ongoing and growing, the current knowledge about long COVID, 106 
its risk factors and potential consequences, is still relatively sparse. Consequently, the 107 
mechanisms underpinning the long COVID experience are not well understood. More re- 108 
search is needed to be better able to predict which groups are more inclined to experience 109 
long-lasting symptoms, and to be able to target these groups in healthcare interventions. 110 
More research is also needed to gain a comprehensive overview of the probable outcomes 111 
related to long COVID. 112 

1.1 Aim of the study 113 
The aim of the study was to gain knowledge about the factors associated with long 114 

COVID, both sociodemographic and health-related. Specifically, we examined (i) whether 115 
sociodemographic factors were associated with long COVID status, (ii) whether long 116 
COVID status was associated with three health outcomes: psychological distress, fatigue, 117 
and perceived stress, and (iii) whether gender moderated the associations between long 118 
COVID status and the health outcomes.   119 

2. Materials and Methods 120 
2.1. Design 121 

The study reports from the third cross-sectional survey disseminated openly in four 122 
countries (Norway, United Kingdom [UK], USA, and Australia) during the COVID-19 123 
pandemic. This survey was open for the general public’s participation between November 124 
2021 and January 2022, while the two previous surveys were administered in April/May 125 
2020 and in November 2020, respectively. 126 

2.2. Sample  127 
The sample was comprised by 1649 participants. Among them, 242 (14.7%) were from 128 

Norway, 255 (15.5%) were from the UK, 915 (55.5%) were from the USA, and 237 (14.4%) 129 
were from Australia. In the total sample, 310 (18.8%) reported to have had the COVID-19 130 
infection. Seven of the 310 did not report on long COVID status. Of the remaining 303 131 
participants, 87 (28.7%) reported having long COVID. An overview of all participants, 132 
participants with COVID-19, and participants with long COVID is provided in Table 1. 133 

Table 1. Number and proportions of participants with COVID-19 and long COVID by country. 134 

Country Participants (%a) COVID-19 infection (%b) Long COVID (%c) 
Total sample 1649 (100.0) 310 (18.8) 87 (28.1) 

Norway 242 (14.7) 13 (5.4) 7 (53.8) 
UK 255 (15.5) 74 (29.0) 29 (40.3) 

USA 915 (55.5) 220 (24.0) 49 (22.8) 
Australia 237 (14.4) 3 (1.3) 2 (66.7) 

pd  <0.001 0.002 
aPercentage of all study participants. bPercentage of participants within country. cPercentage of par- 135 
ticipants within country who have had COVID-19 infection. dChi Square tests. Significance values 136 
indicate the probability of proportions between countries being equal. 137 

2.3. Measures 138 
2.3.1. COVID-19 infection and self-reported long COVID 139 



Life 2021, 11, x FOR PEER REVIEW 4 of 14 
 

 

One question was used to examine whether the participants had experienced 140 
COVID-19 infection: “Have you been infected by COVID-19?” Response options were 141 
‘yes’ and ‘no’. Those affirming that they had been infected were also given a follow-up 142 
question about long COVID: “Are you experiencing long lasting or chronic COVID symp- 143 
toms?” Response options were ‘yes’ and ‘no’. Those who responded ‘yes’ to the question 144 
about long COVID were classified as ‘long COVID’, while those who responded ‘no’ were 145 
classified as ‘not long COVID’. In the following, the term ‘long COVID’ is used when re- 146 
ferring to ‘self-reported long COVID’. 147 

2.3.2. Sociodemographic characteristics 148 
Sociodemographic variables included age group (18-29, 30-39, 40-49, 50-59, 60-69, 70 149 

and above), gender (male vs female), education level (lower vs bachelor’s degree or 150 
higher), having employment (yes/no), and having a spouse/partner (yes/no). 151 

2.3.3. Psychological distress 152 
The 12-item General Health Questionnaire (GHQ-12) was used to measure psycho- 153 

logical distress [22,23]. Its validity across samples and contexts have been demonstrated 154 
in a large number of studies in general adult, clinical, work and student populations [23- 155 
27], and translations have been performed into several languages, including Norwegian 156 
[28]. Six items of the GHQ-12 are phrased positively (e.g., ‘able to enjoy day-to-day activ- 157 
ities’), while six items are phrased as a negative experience (e.g., ‘felt constantly under 158 
strain’). For each item, the person indicates the degree to which he or she has experienced 159 
the item content during the past two weeks (‘less than usual’, ‘as usual’, ‘more than usual’ 160 
or ‘much more than usual’). Items are scored between 0 and 3, and positively formulated 161 
items are recoded prior to analysis. As a result, the GHQ-12 scale score range is 0-36, with 162 
higher scores indicating higher levels of psychological distress. In the current sample, 163 
Cronbach’s α was 0.91. 164 

2.3.4. Fatigue 165 
The 14-item Chalder Fatigue Scale was used to measure fatigue [29]. Example items 166 

include ‘Recently, are you lacking in energy?’ and ‘Recently, do you have difficulty con- 167 
centrating?’. All items are rated on a 4-point Likert scale (0 = better than usual, 1 = no more 168 
than usual, 2 = worse than usual, 3 = much worse than usual), with higher scores indicat- 169 
ing greater fatigue. The scale has been used in several studies and translated in several 170 
languages. It has often been used with the initially proposed two-factor solution, separat- 171 
ing between physical and mental aspects of fatigue, or even with three or four factors [30- 172 
32]. However, an overall measure of fatigue was required in this study, so we constructed 173 
each participant’s fatigue score as the sum of all item scores, in line with Chilcot and co- 174 
workers [33]. In the current sample, Cronbach’s α was 0.93. 175 

2.3.5. Perceived stress 176 
The 10-item Perceived Stress Scale (PSS-10) [34,35] has been used in several commu- 177 

nity studies in different countries and translated in several languages [36]. It is one of the 178 
most widely disseminated self-report scales that provide a global stress score based on 179 
general questions. It measures the degree to which an individual appraises their life situ- 180 
ations as stressful. The questions capture how out of control or overloaded an individual 181 
has felt. The responses use a Likert scale (4=very often, 3=fairly often, 2=sometimes, 1=al- 182 
most never, and 0=never). Each question starts with, “In the last month…”, and is fol- 183 
lowed up with (example items) “…how often have you been upset because of something 184 
that happened unexpectedly?” and “…how often have you felt that you were unable to 185 
control the important things in your life?” The higher the score on this scale the greater 186 
the level of perceived stress. Previous studies have shown high (0.83) Cronbach’s α values 187 
for the PSS-10 [37]. In the current sample, Cronbach’s α was 0.90. 188 
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2.4 Statistical analysis 189 
We conducted our analysis by comparing the long COVID and not long COVID 190 

(sample who had COVID but without long COVID) groups. Comparisons of proportions 191 
between groups were made using the Chi Square test. Single and multiple logistic regres- 192 
sion analyses were used to examine factors associated with long COVID status. Independ- 193 
ent variables were age group, gender, education level, having a spouse or partner, and 194 
employment. Age group was used as a continuous variable, while all other independent 195 
variables were binary categorical variables. Odds ratio (OR) was used as effect size and 196 
the 95% confidence intervals (95% CI) of the ORs were reported. Health outcomes associ- 197 
ated with long COVID was examined with multivariate analysis of variance (MANOVA). 198 
Three dependent variables were included: summarized ratings on the GHQ-12, the Fa- 199 
tigue scale, and the PSS-10. Long COVID status and gender were used as fixed factors, 200 
and we examined the interaction effect of long COVID × gender to assess whether the 201 
effect of long COVID on the health outcomes differed between men and women. Age 202 
group was included as covariate. If the multivariate test of an effect of long COVID status 203 
on the dependent measures was statistically significant, we would proceed to examine the 204 
specific effects on each of the health outcomes. In pairwise comparisons, the Bonferroni 205 
correction was applied to the significance levels to adjust for inflating error levels. Effect 206 
sizes were reported as partial η2, and statistical significance was set at p<0.05. 207 

2.5. Ethics 208 
The study was conducted after receiving ethical approval from the following review 209 

boards: OsloMet (20/03676) and the regional committees for medical and health research 210 
ethics (REK; ref. 132066) in Norway, reviewed by the University of Michigan Institutional 211 
Review Board for Health Sciences and Behavioral Sciences (IRB HSBS) and designated as 212 
exempt (HUM00180296) in the USA, by University of Central Lancashire (Health Ethics 213 
Review Panel) (HEALTH 0246) in the UK, and by The University of Queensland Human 214 
Research Ethics Committees in Australia (HSR1920-080 2020000956). 215 

3. Results 216 
3.1. Long COVID in sample subgroups 217 

Overall, 303 (18.4%) of our sample reported COVID, and among those, 87 (28.7%) 218 
reported long COVID. The proportion of our sample who had COVID were higher in UK 219 
and USA, and low in Norway and Australia (see Table 1). Among those with COVID, 220 
more of our UK sample reported long COVID compared to our USA sample.  221 

Table 2 displays the proportions with long COVID by sociodemographic factors with 222 
significance tests for differences. No tests were statistically significant, indicating that long 223 
COVID cases did not significantly differ between sample subgroups.  224 

Table 2. Long COVID in sample subgroups (n=303). 225 

Subgroups 
Long COVID  

n (%) 
Not long COVID 

n (%) 
p 

Age groups    0.07 
   18-29 years 20 (37.7) 33 (62.3)  
   30-39 years 18 (21.2) 67 (78.8)  
   40-49 years 30 (29.1) 73 (70.9)  
   50-59 years 16 (40.0) 24 (60.0)  
   60-69 years 3 (18.8) 13 (81.3)  

   70 years and over 0 (0.0) 6 (100.0)  
Gendera   0.05 
   Male 19 (21.6) 69 (78.4)  

   Female 65 (32.8) 133 (67.2)  
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Education level   0.23 
   Lower education 21 (23.9) 67 (76.1)  

   Higher education (Bachelor’s degree or 
higher) 

66 (30.7) 149 (69.3)  

Spouse/partner   0.28 
   No 30 (33.0) 61 (67.0)  
   Yes 57 (26.9) 155 (73.1)  

Employment   0.51 
   No 22 (31.9) 47 (68.1)  
   Yes 65 (27.8) 169 (72.2)  

Note. Chi Square tests. Significance values indicate the probability of proportions between groups 226 
being equal. a n=286 due to some missing or non-binary responses to gender 227 

3.2. Associations between sociodemographic factors and long COVID status 228 
Table 3 displays the results from the single and multiple logistic regression analyses. 229 

The analyses confirmed the initial results indicating no significant associations between 230 
any of the sociodemographic variables and long COVID status. The change in ORs from 231 
the unadjusted to the adjusted analyses were negligible, indicating no suppressor effects. 232 
The regression model was not statistically significant (p=0.35) and estimates of explained 233 
variance were very small (R2 ranging between 1.9% and 2.8%), indicating that the socio- 234 
demographic variables were largely unable to explain variations in long COVID status. 235 

Table 3. Logistic regression analysis displaying adjusted associations between sociodemographic 236 
variables and long COVID (n=286). 237 

 Unadjusted Adjusted 
Independent variables OR 95% CI p OR 95% CI p 

Higher age group 0.92 0.74-1.14 0.45 0.96 0.76-1.20 0.70 
Female gender 1.78 0.99-3.20 0.06 1.75 0.97-3.17 0.07 

Higher education  1.41 0.80-2.50 0.23 1.38 0.76-2.50 0.29 
Spouse/partner 0.75 0.44-1.27 0.28 0.86 0.49-1.52 0.60 

Employment 0.82 0.46-1.47 0.51 0.86 0.47-1.57 0.62 
Cox Snell R2     0.019  0.35 

Nagelkerke R2     0.028  
 238 

3.3. Effect of long COVID on health outcomes 239 
Box’s test of equality of covariance matrices was not statistically significant, indicat- 240 

ing that the observed covariance of the dependent variables (ratings on the psychological 241 
distress, fatigue, and perceived stress scales) was equal across groups. Levene’s tests of 242 
equality of error variances were non-significant for GHQ-12 and PSS-10, but significant 243 
(p=0.01) for the fatigue scale, indicating a pattern of residuals deviating from the normal 244 
distribution on this scale.  245 

The multivariate tests revealed that long COVID status was significantly associated 246 
with the three health outcomes (Wilk’s lambda = 0.87, F [3, 279] = 14.3, p < 0.001, partial η2 247 
= 0.13). The outcomes were also significantly associated with age (Wilk’s lambda = 0.95, F 248 
[3, 279] = 4.57, p < 0.01, partial η2 = 0.05), gender (Wilk’s lambda = 0.97, F [3, 279] = 2.97, p < 249 
0.05, partial η2 = 0.03) and the interaction between long COVID status and gender (Wilk’s 250 
lambda = 0.97, F [3, 279] = 3.21, p < 0.05, partial η2 = 0.03).  251 

The effects of the independent variables on each of the outcomes are displayed in 252 
Table 4. Long COVID was significantly associated with ratings on the psychological dis- 253 
tress, fatigue, and perceived stress scales. Age was significantly associated with ratings on 254 
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the GHQ-12 and PSS-10 scales, whereas the association between age and ratings on the 255 
fatigue scale did not reach statistical significance. Post-hoc one-way ANOVA analyses re- 256 
vealed that ratings on the psychological distress, fatigue, and perceived stress scales were 257 
consistently lower in the higher age groups (data not shown). Gender was not associated 258 
with any of the individual outcomes. Gender significantly moderated the effect of long 259 
COVID on psychological distress and fatigue, but not on perceived stress. 260 

Table 4. Effects of the independent variables on the three health outcomes (n=286). 261 

Independent 
variables 

Psychological distress Fatigue Perceived stress 

 F (df) p ES F (df) p ES F (df) p ES 
Age group 4.53 (1) < 0.05 0.02 3.49 (1) 0.06 0.01 13.3 (1) <0.001 0.05 

Gender 0.62 (1) 0.43 0.00 0.02 (1) 0.88 0.00 1.83 (1) 0.18 0.01 
Long COVID 20.2 (1) <0.001 0.07 42.23 (1) <0.001 0.13 9.06 (1) < 0.01 0.03 

Long COVID × 
Gender 

7.32 (1) < 0.01 0.03 4.08 (1) < 0.05 0.01 0.85 (1) 0.36 0.00 

R2 (Adjusted R2) 0.088 (0.075) 0.159 (0.147) 0.097 (0.084) 
Note. ES is effect size, partial η2. 262 
 263 
Estimated marginal means on each of the outcome measures by group, and adjusted 264 

for age, are displayed in Table 5. Participants with long COVID had significantly higher 265 
levels of psychological distress, fatigue, and perceived stress, with effect sizes ranging 266 
between 0.03 (PSS-10) and 0.13 (fatigue), compared to participants without long COVID. 267 
While gender had no effect on any of the outcomes, gender significantly moderated the 268 
effect of long COVID on psychological distress and fatigue. While outcome ratings among 269 
participants with long COVID were poorer for both genders, the effect of long COVID 270 
was stronger among men than among women. Among men, the estimated means were 271 
considerably higher for GHQ-12 (M=19.4) and fatigue (M=25.1) among participants with 272 
long COVID, compared to the corresponding estimated means among those without long 273 
COVID (M=12.9 and M=16.7, respectively). Among women, the differences in estimated 274 
means between those with and without long COVID were smaller. The moderation effects 275 
of gender are illustrated in Figure 1 (psychological distress), Figure 2 (fatigue) and Figure 276 
3 (perceived stress). 277 

Table 5. Estimated marginal means on the three health outcomes by group (n=286). 278 

Independent variables Psychological distress 
 M  95% CI pa ESb 

COVID statusc   <0.001 0.07 
   Not long COVID 13.7 12.9-14.6   

   Long COVID 17.8 16.2-19.3   
Gender   0.43 0.00 
   Men 16.1 14.6-17.6   

   Women 15.4 14.5-16.3   
Long COVID × gender   <0.01 0.03 

   Not long COVID men 12.9 11.4-14.3   
   Long COVID men 19.4 16.6-22.1   

   Not long COVID women 14.6 13.6-15.6   
   Long COVID women 16.2 14.7-17.7   

 Fatigue 
 M  95% CI p ES 

COVID statusc   <0.001 0.13 
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   Not long COVID 17.8 16.8-18.7   
   Long COVID 24.2 22.5-25.9   

Gender   0.88 0.00 
   Men 20.9 19.2-22.6   

   Women 21.1 20.1-22.1   
Long COVID × gender   <0.05 0.01 

   Not long COVID men 16.7 15.1-18.3   
   Long COVID men 25.1 22.2-28.1   

   Not long COVID women 18.8 17.7-20.0   
   Long COVID women 23.3 21.7-24.9   

 Perceived stress 
COVID statusc M  95% CI p ES 

   Not long COVID   <0.01 0.03 
   Long COVID 16.7 15.6-17.8   

Gender 20.0 18.1-21.9   
   Men   0.18 0.01 

   Women 17.6 15.7-19.5   
Long COVID × gender 19.1 18.0-20.2   

   Not long COVID men   0.36 0.00 
   Long COVID men 15.5 13.7-17.2   

   Not long COVID women 19.8 16.4-23.1   
   Long COVID women 17.9 16.7-19.2   

COVID statusc 20.2 18.4-22.0   
a p-values indicate the probability of equality between groups, b ES is effect size; par- 279 

tial η2, c All results are adjusted by age. 280 
 281 

 282 
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 284 
Note. In Figures 1-3, blue lines represent males and red lines represent females. Error bars are 95% 285 
CI. Estimated means are adjusted by age. 286 

4. Discussion 287 
4.1. Summary of findings 288 

This study showed that 29% of those who had experienced COVID-19 were also ex- 289 
periencing longstanding or chronic COVID-19 symptoms. None of the included socio- 290 
demographic variables were significantly associated with long COVID. Participants with 291 
long COVID had significantly higher levels of psychological distress, fatigue, and per- 292 
ceived stress, compared to participants who had experienced COVID-19 but were no 293 
longer symptomatic. Gender moderated the association between long COVID status, and 294 
psychological distress and fatigue. While participants with long COVID generally per- 295 
ceived more psychological distress, fatigue, and perceived stress than those without long 296 
COVID, differences on two of the three outcomes were larger for men than for women. 297 

4.2. Prevalence of long COVID 298 
This study showed that 29% of participants who had experienced COVID-19 also re- 299 

ported longstanding or chronic COVID-19 symptoms. As all information in this study is 300 
based on self-report, there is substantial uncertainty associated with this prevalence meas- 301 
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ure. Self-report measures tend to yield a higher frequency of cases, compared to the fre- 302 
quencies obtained by clinical diagnosis [38]. However, at face value, the prevalence found 303 
in this study is similar to that reported by Tenforde and colleagues [5], but lower than the 304 
prevalence rates (about 50%) reported in other studies [13,14]. In general, prevalence rates 305 
of long COVID are difficult to interpret in the absence of commonly and rigidly applied 306 
diagnostic criteria and in the context of widely varying research methodologies. 307 

4.3. Sociodemographic variables associated with long COVID 308 
The study showed that none of the sociodemographic variables were significantly 309 

associated with long COVID. While previous research has found that women have long 310 
COVID more often than men, indicating that female gender is a sociodemographic risk 311 
factor for long COVID both in adults [13] and in children and adolescents [15], this finding 312 
was not substantiated in our study. Moreover, our study cannot point in the direction of 313 
other possible risk factors among the sociodemographic variables.  314 

4.4. Health outcomes associated with long COVID  315 
As expected, participants with long COVID reported higher levels of psychological 316 

distress, fatigue, and perceived stress than participants who had experienced COVID-19, 317 
but without the long-term symptoms. Following the views of Groff and co-workers [14], 318 
these symptoms may be understood as a direct long-term effect of the COVID-19 infection, 319 
with a starting point in the physiological response, or they may reflect responses to a com- 320 
bination of stressors experienced during the pandemic situation. Considering the vast 321 
amount of evidence related to the pandemic’s negative mental health effects in the general 322 
population [39-41], including the burden of isolation and loneliness [42], long COVID may 323 
not only be a response to the pandemic. It may also be a response to loneliness, uncer- 324 
tainty, and stress experienced during the pandemic. 325 

There was no direct gender effect on the health outcomes, indicating that men and 326 
women who had experienced COVID-19 had similar levels of psychological distress, fa- 327 
tigue, and perceived stress. However, gender moderated the effect of long COVID on psy- 328 
chological distress and fatigue, implying that the differences in psychological distress and 329 
fatigue between men with and without long COVID were larger than the corresponding 330 
differences between women with and without long COVID. Thus, while women are more 331 
inclined to get long COVID, as reported in the literature [13,15], men who do get long 332 
COVID appear to respond to it with more severe symptoms. Possibly, the male partici- 333 
pants may have been more severely ill in the acute phase. This would be in line with re- 334 
search results indicating higher risk of severe COVID-19 illness among males [2,6,7], such 335 
that more severe symptoms during the post-acute phase may be reflective of the initial 336 
symptomatic burden. 337 

A second possible explanation concerns differences in reporting patterns in men and 338 
women, rather than ‘real’ differences in symptom levels. Considering the evidence related 339 
to influenza, Sue [43] provocatively asked whether “men are wimps or just immunologi- 340 
cally inferior”. Much evidence supports a notion of men having higher morbidity and 341 
mortality in response to influenza, compared to women [44,45]. While the reasons for this 342 
are not fully understood, there may be different immune responses, including different 343 
responses to vaccines, between men and women [8,9,43]. The hormonal constitution may 344 
be partly responsible for this gender difference, as an immunorepressive effect of testos- 345 
terone has been suggested [46]. Thus, applying the argument to long COVID, men with 346 
long COVID may indeed experience substantially poorer health than their male peers 347 
without long COVID, while the difference may be smaller between women with and with- 348 
out long COVID. Interestingly, and despite men’s lower inclination to report and seek 349 
help for mental health problems [47], men’s perception of poorer health when having long 350 
COVID appears to include higher levels of psychological distress and fatigue.  351 

4.5. Study limitations 352 
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Data for the study was collected by means of an online survey with participants re- 353 
cruited by self-selection. Descriptively, women and younger people were overrepre- 354 
sented, whereas older people over the age of 70 were particularly underrepresented. Thus, 355 
the sample is not representative of the general population in the involved countries. The 356 
data are cross-sectional, and we are unable to infer causation. Those with poorer health 357 
from the start of the pandemic could be more likely to have long COVID. However, we 358 
do not have access to data about the participants other than what was reported in the 359 
survey. The participants reporting having had COVID-19 were asked whether or not they 360 
experienced long lasting or chronic COVID symptoms, and the responses to this question 361 
was used to distinguish between long COVID cases and non-cases. It is possible that the 362 
result of this classification procedure was not fully consistent with the established defini- 363 
tion of long COVID, which requires that symptoms have lasted more than four weeks 364 
after illness onset [10]. In turn, any incorrect classifications may have skewed the results. 365 
The sample sizes were small in some socio-demographic subgroups, among them the 366 
group of males with long COVID. As a result, low statistical power may account for some 367 
of the non-significant results. While we cannot conclude that long COVID does not differ 368 
by sociodemographic variables, we observed that long COVID was reported by a substan- 369 
tial proportion of people across sociodemographic groups. The results related to the fa- 370 
tigue scale should be treated cautiously, as the distribution of residuals deviated from the 371 
normal distribution. Thus, the scale was not ideal for inclusion in the employed analyses. 372 

5. Conclusions and implications 373 
The aim of the study was to gain knowledge about sociodemographic and health- 374 

related factors associated with long COVID. None of the sociodemographic variables were 375 
found to be associated with long COVID. Participants with long COVID experienced 376 
higher levels of psychological distress, fatigue, and perceived stress, compared to partici- 377 
pants without long COVID, and on two of the three health outcomes, negative effects of 378 
long COVID were larger for men than for women. The results of the study have several 379 
implications. First, the study supports the notion that long-lasting COVID symptoms are 380 
commonly experienced. Thus, long COVID may represent a growing challenge for the 381 
health services, depending on the vaccination rates and the ability of the vaccines to pro- 382 
tect against long-term impacts of COVID-19. Second, the long-term impacts of long 383 
COVID are by no means restricted to the most commonly experienced physical symptoms 384 
associated with acute COVID-19 infection, such as fever, shortness of breath, cough, sore 385 
throat, and loss of taste and smell. According to the results of this study, long COVID has 386 
a strong effect on levels of psychological distress, fatigue, and perceived stress. Third, re- 387 
lated to psychological distress and fatigue, long COVID appears to have a stronger effect 388 
on men than on women. In view of men’s lower inclination to seek help, this may indicate 389 
that health services should pay extra attention to the potentially unnoticed needs for sup- 390 
port among men experiencing long COVID.  391 

Possible lines of future research include further investigating the predictors of long 392 
COVID and investigating the trajectory of long COVID symptoms in longitudinal studies. 393 
Qualitative inquiries into the experience of people with long COVID may elicit more 394 
knowledge about the condition from the insider perspective. Future studies may investi- 395 
gate people’s perceptions and experiences with having the illness over an extended period 396 
of time. In the case of many common illnesses, people get sick and then get better. Long 397 
COVID breaks with this usual pattern, as people get sick and stay sick over time. The 398 
experience of not getting better from what has gradually become an endemic disease 399 
might lead to much frustration and ‘being sick and tired of being sick and tired’. Thus, the 400 
evolving psychological reactions to a long-term illness trajectory constitutes an important 401 
area of future research on long COVID. 402 

 403 
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