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Abstract

Introduction The COVID-19 pandemic forced people to give up their daily routines and adjust to new circumstances. This
might have affected health-related quality of life (HRQOL). We aimed to compare HRQOL during the first COVID-19 wave
in 2020 to HRQOL before the pandemic and to identify determinants of HRQOL during the pandemic in Switzerland.
Methods We conducted a cross-sectional online survey during the pandemic (between May and July 2020; CoWELL sample;
convenience sample). Before the pandemic (2015-2016), we had conducted a cross-sectional paper-based survey among
a representative random sample of the Swiss general population (SGP sample). In both samples, we assessed physical and
mental HRQOL (Short Form-36) and socio-demographic characteristics. In the COWELL sample, we additionally assessed
health- and COVID-19-related characteristics. Data were analysed using linear regressions.

Results The CoWELL sample included 1581 participants (76% women; mean age =43 years, SD = 14 years) and the SGP
sample 1209 participants (58% women, mean age =49 years, SD =15 years). Adjusted for sex, age, and education, the CoW-
ELL sample reported higher physical HRQOL (PCS, +5.8 (95% CI: 5.1, 6.6), p <0.001) and lower mental HRQOL (MCS,
—6.9 (-7.8, —6.0), p<0.001) than the SGP sample. In the CoOWELL sample, especially persons with lower health literacy,
who had no support network or who have had COVID-19, reported lower HRQOL.

Discussion Aspects unique to the COVID-19 pandemic affected HRQOL. Vulnerable persons such as those having had
COVID-19, less support opportunities, and with lower health literacy are especially prone to impaired HRQOL during the
COVID-19 pandemic.
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Abbreviations b Beta coefficient

SGP Swiss general population BP Bodily pain

SNSF Swiss National Science Foundation CI Confidence interval

COVID-19 Corona Virus Disease 2019 GH General health
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HRQOL Health-related quality of life
MCS Mental Component Summary
MH Mental health

PCS Physical Component Summary
PF Physical functioning

RE Emotional role functioning

RP Physical role functioning

SF Social role functioning

SESO Swiss Federal Statistical Office
SF-36v2 Short Form-36 version 2

VT Vitality

Introduction

The beginning of the coronavirus disease 2019 (COVID-19)
pandemic was an exceptional situation, which was likely to
affect health-related quality of life (HRQOL). Since its dis-
covery in late 2019, the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) causing COVID-19 spread
rapidly throughout the world with an estimated mortality rate
of 1-4% [1]. By 1 January 2022, the WHO reported > 281.8
million COVID-19 cases and > 5.4 million deaths attributed
to COVID-19 worldwide [2]. Authorities of most countries
implemented public health protective measures to prevent
spread of the virus and exhaustion of hospital capacities.
In Switzerland, these measures included travel restrictions,
gathering bans, and closures of childcare, schools, stores,
personal services, restaurants, sport and recreational estab-
lishments, and public institutions [3, 4]. Working from home
was strongly encouraged. Most people had to give up their
daily routines and adjust to new circumstances. At that time,
knowledge about COVID-19, its potential consequences, and
its treatment options were limited. Daily life adaptions and
the potential danger from COVID-19 to the personal health
as well as the health of loved ones may have compromised
well-being in the population.

The concept of HRQOL includes physical and mental
aspects of an individual’s perceived health [5-7]. Numer-
ous studies investigated quality of life during the pandemic,
often in subpopulations, such as patients with chronic condi-
tions [8—10], persons after a SARS-CoV-2 infection [11-14],
persons under quarantine [15, 16], elderly people [17, 18],
or children and adolescents [19-23]. These studies yielded
differing results due to different study populations, and often
lacked appropriate comparison groups, ideally using data col-
lected before the pandemic [15, 24-32]. Moreover, most stud-
ies comparing HRQOL before and during the pandemic were
conducted in subpopulations such as older adults [33], desk
workers [34], or cancer patients [35]. Only few studies have
included general population samples and compared HRQOL
during the pandemic with HRQOL before the pandemics. In
Austria, mental HRQOL was decreased after four weeks of
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lockdown compared to before the pandemic [36], and in US
young adults, depressive symptoms were increased during
compared to before the pandemic [37]. In a longitudinal study
among the Japanese general population, physical and mental
HRQOL decreased under pandemic conditions [38]. Because
pandemic measures differed considerably between countries
[39], it is important to address the impact of the pandemic
on HRQOL in the general population of other countries. The
current study aimed at: (1) comparing HRQOL during the first
COVID-19 wave of spring 2020 to HRQOL before the pan-
demic in a convenience sample of the Swiss population and
(2) identifying determinants of HRQOL during the pandemic.

Methods
Samples and procedures
CoWELL sample

This study is part of the larger COWELL project assessing
the socio-economic situation, psychological distress, and
HRQOL of people living in Switzerland during the early
phase of the COVID-19 pandemic. Using the online sur-
vey tool Qualtrics™, we distributed the survey among our
personal and professional networks and on social media
(LinkedIn, ResearchGate, Twitter, WhatsApp). Sampling
started on 4 May 2020, and continued through 6 July 2020.
Data were collected anonymously. Participants were eli-
gible if they were at least 18 years old, living in Switzer-
land at time of the survey, and submitted the completed
questionnaire.

Swiss general population (SGP) sample

We conducted a population-based survey using a random
representative sample of the Swiss general population
(regarding age, gender, and language region [German/
French/Italian]). It consisted of individuals aged 18-75 years
in 2015 and was sampled by the Swiss Federal Statistical
Office (SFSO). Household members were invited individu-
ally. Study information was sent two weeks prior to sending
a paper-based questionnaire, and one reminder was sent to
non-respondents after four weeks.

Both surveys were available in German, French, and Ital-
ian to cover the three main language regions of Switzerland.

Measurements
Health-related quality of life (HRQOL)
HRQOL was assessed by the Short Form-36 (SF-36) ver-

sion 2 questionnaire. The 36 items cover the eight sub-
scales physical functioning (PF, 10 items), physical role
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functioning (RP, 4 items), bodily pain (BP, 2 items), general
health perceptions (GH, 5 items), vitality, (VT, 4 items),
social role functioning (SF, 2 items), emotional role func-
tioning (RE, 3 items), and mental health (MH, 5 items)
[40]. As described in the manuals, we did not use the item
that indicates the perceived change in health [41, 42]. The
eight subscales can be further aggregated into two summary
scores describing physical and mental HRQOL: Physical
Component Summary (PCS) and Mental Component Sum-
mary (MCS) [40—42]. Higher scores within the subscale or
the summary score indicate better HRQOL in the respec-
tive subscale or summary score. We used validated versions
of the SF-36 [41] in German, French, and Italian. Transla-
tions of the SF-36 are culturally appropriate and comparable
[43, 44]. The SF-36 can be completed in 5 to 10 min, has
a high acceptability, and good psychometric properties in
general populations and populations with chronic diseases
[43—-45]. We converted raw scores of the COWELL sample
into T-scores using norm-based scoring according to nor-
mative data from the Swiss general population [41, 46]. We
considered meaningful differences proposed by the devel-
oper of the SF-36 version 2 with the following values for
the eight scales and the two summary scores when T-scores
were between 30 and 40: PF, 3; RP, 3; BP, 3; GH, 2; VT,
2; SF, 3; RE, 4; MH, 3; PCS, 2; MCS, 3 [41]. For higher
T-scores, these values tend to be higher but the developer
does not provide exact values.

Socio-demographic characteristics

In both the COWELL and the SGP sample, we assessed
the following potential socio-demographic and socio-
economic determinants of HRQOL: gender (male, female,
other; other was recoded to either male (n=1) or female
(n=4) based on height using data on the average height
of the Swiss population as a reference [47]), age (in years;
18-25, 26-35, 36-45, 46-55, 56-65, > 66; and continu-
ous), education (compulsory schooling or vocational
training, upper secondary education, university educa-
tion), language of questionnaire (German, French, Italian),
employment status (employed, in education, other [persons
who were retired, managing a household, seeking a job,
receiving disability insurance, or other forms of occupa-
tion]), and having children aged 0-14 years in the house-
hold (no, yes). In the COWELL sample, we categorized
job type based on the General Classification of Economic
Activities (NOGA) [48] (health services, essential services
[jobs in agriculture, manufacturing, waste management,
construction; trade, transportation, gastronomy; education;
social work], office jobs [jobs in information and commu-
nication, finances, insurances, real estate; scientific and
technical activities; administration; arts and other service
activities], other [persons who were retired, unemployed

or not actively working]), and we assessed living situa-
tion (alone, with partner, with partner and children, with
parents and/or children, other situation [living in a shared
apartment or other living arrangements]).

Health- and COVID-19-related characteristics

In the COWELL sample only, we assessed health- and
COVID-19-related characteristics using self-developed
questions. We assessed: time since start of pandemic
measures (16 March 2020; continuous, in days), physical
distancing (isolation/self-isolation/preventive self-isola-
tion, physical distancing, initial physical distancing/no
physical distancing), contact to person who tested posi-
tive for COVID-19 (yes [confirmed or likely], no), own
perception about having already had COVID-19 (yes, no),
having a person to ask for support (yes, no, no need for
support), contact with family and friends (not enough con-
tact, enough contact/no need for contact), frequency of
information seeking (daily, several times per week, once
per week or less), risk to develop severe COVID-19 (yes,
no), and health literacy (continuous score). We assessed
health literacy using the validated 12-item short version
(HLS-Q12) [49] of the European Health Literacy Survey
Questionnaire (HLS-EU-Q) [50]. The HLS-Q12 measures
health literacy across three health domains and four cog-
nitive domains [49]. We added one additional item to the
HLS-EU-Q (item 12) because we considered it important
for health literacy associated with COVID-19 (“How easy
would you say it is to judge if the information about illness
in the media is reliable?””).We defined a binary variable for
the risk of developing severe COVID-19 (yes, no) based
on established risk factors according to the Swiss National
Science Task Force [51]. Participants with a BMI > 30 kg/
m? (calculated as weight in kilograms divided by height
in metres squared) or who reported to have a pre-existing
chronic condition (including cardiovascular diseases, lung
diseases, diabetes, hypertension, history of cancer) or a
transplant were considered at risk of developing severe
COVID-19.

Data included in this study were from questionnaires
filled in between 6 May 2020 and 29 June 2020. At the time
of data collection, first relaxations of protective measures
were introduced, e.g. openings of obligatory schools, restau-
rants, sport facilities, museums (11 May 2020), permission
of small meetings, events and demonstrations, in-classroom
teaching in educational facilities, openings of touristic facili-
ties, further lifting of travel restrictions to most neighbouring
countries (6 June 2020), and permissions of gatherings with
unlimited number of participants (22 June 2020). The Fed-
eral Office of Public Health published all details on measure-
ments and their relaxations on their website [52].
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Statistical analysis
Handling of missing data

We substituted missing SF-36 data with the average
score of completed items in a subscale, if the participant
answered at least 50% of items in the respective subscale,
as recommended by the developer of the SF-36 [45]. Ninety
per cent of observations had complete information in all
socio-demographic and health- and COVID-19-related
variables. Job type had the highest percentage of missing
data (7%; Tables 1 and 2). We applied Multiple Imputation
using Chained Equations (MICE) to impute missing data
in these variables, creating 20 imputed datasets [53]. We
used logistic regression models with study group (CoW-
ELL sample, SGP sample), age at study, sex, the scores of
the eight HRQOL subscales (PF, RP, BP, GH, VT, SF, RE,
MH) and the summary scores (PCS, MCS), and in addi-
tion the variables to be imputed, as prediction equations.
We performed two different imputations: For the compari-
son of HRQOL between the CoWELL and the SGP sample
(aim 1), we imputed education, and for the identification
of determinants in the COWELL sample only (aim 2), we
imputed education, employment status, job type, risk to
develop severe COVID-19, own perception about having
already had COVID-19, having a person to ask for support,
contact with family and friends, frequency of information
seeking, and health literacy.

Comparison of HRQOL during (COWELL sample)
and before (SGP sample) the COVID-19 pandemic

For aim 1, we used linear regression models adjusted for sex,
age, and education to assess differences in mean physical
and mental HRQOL during (CoWELL sample) and before
(SGP sample) the COVID-19 pandemic. Positive differences
indicate better HRQOL and negative differences poorer
HRQOL during compared to before the pandemic. P val-
ues for differences were derived from the linear regression
models.

Investigating determinants for HRQOL in the COWELL
sample

For aim 2, we applied univariable linear regression models
to test whether determinants were associated with physical
or mental HRQOL and included significant determinants
(» <0.05) in multivariable linear regression models. Sex,
age, and education were included in the multivariable regres-
sion models a priori. For categorical variables, p values were
derived from mi fest (in Stata) to perform joint tests if coef-
ficients are equal to zero for a global effect of the categorical
variables on physical or mental HRQOL, respectively. For

@ Springer

continuous variables, p values were derived from the linear
regression models. We carried out the statistical analyses using
Stata 16.0 (StataCorp LP, College Station, TX, USA).

Results
Samples

The CoWELL sample consisted of 1581 individuals who
provided data on HRQOL (76% women, mean age =43 years
(SD =14 years); Tables 1 and 2, Figure S1). Most partici-
pants had a university education (61%) and were employed
or in education at time of the survey (88%). Mean time
since introduction of restrictive measures in Switzerland
(16 March 2020) was 59 days (SD =9 days).

The SGP sample included 1209 participants (58% women,
mean age =49 years (SD =15 years); Table 1). More than
half (54%) had compulsory education or vocational train-
ing as their highest education, and one quarter (24%) had a
university education. The majority (72%) were employed or
in education at time of the survey.

Aim 1: comparison of HRQOL during and before the
COVID-19 pandemic

Overall, adjusted for sex, age, and education, physical
HRQOL was better (PCS,+5.8, p<0.001) and mental
HRQOL was worse (MCS, -6.9, p<0.001) in the CoOWELL
sample compared to the SGP sample (Fig. 1 and Table S1).
More specifically, we found better physical functioning, less
bodily pain, and more favourable general health perceptions
in the COWELL sample than in the SGP sample. Social role
functioning, emotional role functioning, and mental health
were lower in the CoOWELL sample than in the SGP sample.
Differences between the CoWELL and the SGP sample were
particularly high for mental health (MH, —9.9), bodily pain
(BP, 4.5), and overall physical and mental HRQOL (PCS,
5.8, and MCS, —6.9), by far exceeding the thresholds for
minimally important differences [41].

Figure 1 depicts the differences in physical and mental
HRQOL and the eight health domain scales between par-
ticipants from the COWELL sample (during the pandemic;
n=1581) and the Swiss general population (before the
pandemic; n=1209) adjusted for sex, age, and education;
positive values indicate better HRQOL and negative val-
ues indicate poorer HRQOL during compared to before the
COVID-19 pandemic.

Aim 2: determinants of HRQOL during the COVID-19
pandemic

Physical HRQOL: In the CoWELL sample, persons who
responded longer after the start of restrictive measures
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Table 1 Characteristics of participants from the COWELL study (CoWELL sample) and the Swiss general population (SGP sample)
CoWELL sample SGP sample p value®
N=1581 N=1209
Original Imputed?® Original Imputed?®
n % % n % %
Sex <0.001
Male 386 24 507 42
Female 1195 76 702 58
Age at survey <0.001
18-25 years 124 8 92 8
26-35 years 449 28 164 14
3645 years 375 24 231 19
46-55 years 318 20 278 23
56-65 years 202 13 232 19
> 66 years 113 7 212 18
Highest education <0.001
Compulsory schooling/Vocational training 305 19 20 649 54 57
Upper secondary education 252 16 16 206 17 18
University education 972 61 63 288 24 25
Unknown*® 52 3 n.a 66 5 n.a
Language of questionnaire <0.001
German 1431 91 888 73
French/Italian 150 9 321 27
Employment status 0.202
Employed/In education 1393 88 868 72
Other 154 10 310 26
Unknown® 34 2 31 3
Children < 14 years in household 0.002
No 1164 74 950 79
Yes 417 26 259 21
Mean SD Mean SD p value®
Age at survey (years) 429 13.9 48.7 15.2 <0.001

SGP Swiss general population, SD standard deviation

#Values derived from Multiple Imputation using Chained Equations (MICE) creating 20 imputed datasets; imputed values are presented in per-

centages since MICE provides percentages only

®p value derived from Chi squared test comparing the COWELL sample with the SGP sample (based on available original data)

‘Imputation of missing values in highest education only, because comparison of HRQOL between the COWELL sample and the SGP sample

was adjusted for sex, age at survey, and education

4p value derived from Student t test comparing the COWELL sample with the SGP sample

reported lower physical HRQOL compared to those having
responded more closely to the implementation of measures
(p=0.002; Fig. 2, Table S2). Persons with better health lit-
eracy reported higher physical HRQOL (p < 0.001). Persons
who were neither employed nor in education reported lower
physical HRQOL compared to persons being employed or
in education (p <0.001). Physical HRQOL was also lower
in persons in (self-)isolation at time of survey (p =0.020), in
those at risk to develop severe COVID-19 (p <0.001), and in
those perceiving to already have had COVID-19 (p <0.001).

Physical HRQOL was better in those who did not need a
person to ask for support (p=0.003).

Filled diamonds indicate the coefficients, whiskers indi-
cate the corresponding 95% confidence interval; empty
diamonds indicate the reference categories. The multivari-
able regression analyses included N= 1581 participants
from the COWELL sample.

Mental HRQOL: Older persons (p <0.001) and persons
with better health literacy (p <0.001) reported higher men-
tal HRQOL (Fig. 3, Table S3). Mental HRQOL was lower
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Table 2 Characteristics assessed only in participants from the COWELL study (CoWELL sample)

CoWell sample

N=1581
Original Imputed?
n % %
Highest education
Compulsory education/Vocational schooling 305 19 20
Upper secondary education 252 16 17
University education 972 61 63
Unknown 52 3 n.a
Employment status
Employed/In education 1393 88 90
Other® 154 10 10
Unknown 34 2 n.a
Job type
Health Services 460 29 31
Essential services® 204 13 14
Office jobs? 703 44 47
Other® 109 7 8
Unknown 105 7 n.a
Living situation
Alone 274 17
Partner 573 36
Partner and children 456 29
Parents and/or children 143 9
Other situation’ 135 9
Physical distancing behaviour
Physical distancing 1032 65
(Self-)isolation 228 14
No physical distancing/Initial physical distancing 321 20
Contact to person with COVID-19
No 1302 82
Yes, assumed/confirmed 279 18
Perceived COVID-19
No 1408 89 89
Yes 168 11 11
Unknown 5 0.3 n.a
At risk for severe course of COVID-19
No 1331 84 85
Yes 243 15 15
Unknown 7 0.4 n.a
Having person to ask for support
No 47 3 3
Yes 862 55 55
No need for support 646 41 42
Unknown 26 2 n.a
Contact frequency with family and friends
No, not enough contact 292 18 19
Yes, enough/No need for contact 1260 80 81
Unknown 29 2 n.a

Frequency of information about COVID-19
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Table 2 (continued)

CoWell sample

N=1581

Original Imputed?

n % %
Daily 1016 64 68
Several times per week 333 21 22
Once per week or less 149 9 10
Unknown 83 5 n.a

Mean SD

Time since start of pandemic measures (days)® 59.2 8.9
Health literacy (score) 422 6.2

SD standard deviation

*Valued derived from Multiple Imputation using Chained Equations (MICE) creating 20 imputed datasets; imputed values are presented in per-
centages since MICE provides percentages only

Other employment status includes persons who were retired (n=98), managing a household (n=13), seeking for a job (n=24), receiving dis-
ability insurance (n=4), or other forms of occupation (n=15)

“Essential services include jobs within the areas of agriculture, manufacturing, waste management, construction (n=37); trade, transportation,
gastronomy (n=76); education (n=43); social work (n=48)

90ffice jobs spans the fields of information and communication, finances, insurances, real estate (n=68); scientific and technical activities
(n=35); administration (n=414); arts and other service activities (n=216)

€Other job type includes persons who were retired (n=>51), unemployed (n=46) or not actively working (n=12)

fOther living situation includes persons living in a shared apartment (n= 101) or other living arrangements (1n=234)

gPandemic measures were introduced in Switzerland on 16 March 2020

Physical HRQOL ¢ 5.8(5.1,6.6)
Mental HRQOL R gl -6.9 (-7.8, -6.0)
Physical functioning 4 1.9 (1.3, 2.5)
Physical role functioning il 0.6 (-0.3, 1.4)
Bodily pain gl 4.5(3.7,5.3)
General health perceptions gl 1.4 (0.5, 2.3)
Vitality ke -0.2 (-1.1,0.6)
Social role functioning gl -2.2(-3.2,-1.3)
Emotional role functioning gl -3.3(4.2,-24)
Mental health gl -9.9 (-10.7, -9.0)

T T I T
-10 -5 0 5

Difference with 95% CI

Fig. 1 Comparison of HRQOL during (CoWELL sample) and before
(Swiss general population sample) the COVID-19 pandemic

in women (p =0.026), in those with compulsory education/
vocational training or with university education compared to
those with upper secondary education (p =0.038), in French
or Italian speaking persons compared to German speaking
persons (p <0.001), and in those living alone, or with their
parents and/or children compared to those living only with
a partner (p <0.001). Persons reporting not having enough

contact with family and friends (p <0.001), not having
someone they could ask for support (p <0.001), and those
perceiving to already have had COVID-19 (p =0.007)
reported lower mental HRQOL.

Filled diamonds indicate the coefficients, whiskers indi-
cate the corresponding 95% confidence interval; empty dia-
monds indicate the reference categories. The multivariable
regression analyses included N= 1581 participants from the
CoWELL sample.

Discussion

During the first phase of the pandemic, people from the
Swiss general population reported better physical and worse
mental HRQOL than before the pandemic in Switzerland.
Especially individuals with lower health literacy, who had
no support network or who have had a previous COVID-
19 experience reported lower physical and mental HRQOL.
In contrast, those employed or in education, who practised
physical distancing, who were not at high risk for severe
COVID-19, and those who responded longer after imple-
mentation of restrictive measures reported better physi-
cal HRQOL. Better mental HRQOL was associated with
being male, being older, having completed upper secondary

@ Springer
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Sex Sex

Male & Ref. Male Ref.

Female b4 0.2(-0.7,1.1) Female g -1.3(-2.5,-0.2)
Age Age

; g-gg years < Fée;.( 24,0.0) 18-25 years : Ref.

-390 years o -0.0 (-2.4, 0. 26-35 years —o— 0.5(-1.7,2.7
36-45 years o -1.8(-3.5,0.0) 36-45 iears o 1.1 §-1 2, 3.4;
46-55 years Fo- -1.4(-3.2,0.3) 46-55 years o 1.8 (-0.5, 4.1)
56-65 years o -2.1(-3.9,-0.2) ) ’

i 56-65 years —o—] 3.8(1.4,6.2)
E36-75tyears —o— -2.0 (-4.5, 0.5) 66-75 years R 50 (17 8.4)
ucation ; H T
. H Education
Compulsory/Vocational 2 gl -0.0 (-1.3, 1.2) Compulsory/Vocational Lol A7 (34, 0.0)
Upper secondary <& Ref. U
H p ; ~ pper secondary Ref.
University Rl 0.8 (-0.2, 1.9) f )
Employment University B! -1.8 (-3.2,-0.4)
Employed/In education & Ref. Language
Other Fo 3.4 (-5.1,-1.7) German Ref.
Job type French/Italian o -3.3(-5.0, -1.5)
Health services & Ref. Employment )
Essential services o -0.6 (-1.8,0.7) Employed/In education Ref.
Office jobs [ -0.4 (-1.3,0.6) Other F-o— 1.5(-0.8, 3.7)
Other o -1.0 (-2.9, 1.0) Job type
Living situation Health services Ref.
Alone ] 0.7 (-0.4,1.7) Essential services o -0.2 (-1.9, 1.5)
Partner & Ref. Office jobs gl -0.7 (-1.9, 0.5)
Partner and children B al 0.6 (-0.8, 2.0) Other —o— -1.8(-4.4,0.7)
Parents and/or children o 0.6 (-0.9, 2.1) Living situation
Other Ho- 0.6 (-0.9, 2.0) Alone o -3.0 (-4.4, -1.6)
Children in household Partner Ref.
No & Ref. Partner and children Fo -0.3(-1.6, 1.0)
Yes Ho- 0.3(-1.1,1.8) Parents and/or children o 2.7 (-4.6,-0.8)
Time since start 5 Other o -3.6 (-5.5,-1.7)
P[}(\iaxs] | distanci ‘ -0.1(-0.1,-0.0) Physical distancing
D?/s?;%iing;s ancing o Ref Distancing : Ref.
- . Y : Self-)isolation - -0.9 (-2.4,0.5)
(Self-)isolation g -1.2(-2.3,-0.2) ( [t . H
No/Initial distancing N 0.6 (-0.4,1.5) FNo/ImtlaI distancing M 0.0 (-1.2,1.3)
Person for support ; requency contacts !
; _ ~ No, not enough & Ref.
Vos * a1632.110) Yes, enough/No need el 44(32,57)
No need ol 1.2(0.5,2.0 Person for support
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Fig.2 Determinants for physical HRQOL (PCS) in the CoWELL
sample from multivariable regression analysis

education, speaking German, living with a partner but with-
out children, and having social contact.

Physical health-related quality of life

Our study showed that, in Switzerland, physical HRQOL
was better in this first phase of the pandemic than before
the pandemic. This contrasts with a Japanese study using a
representative sample, where physical HRQOL was lower
one year after the start of the COVID-19 pandemic [38].
Public health protective measures were different between
Switzerland and Japan, and in the Japanese study, more time
had passed since the first lockdown than in our study. In
Switzerland, individuals were allowed to go outdoors even
during periods with strict protective measures. People might
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Fig.3 Determinants of mental HRQOL (MCS) in the CoWELL sam-
ple from multivariable regression analysis

have spent their time in the nature doing physical activity
as a compensation. Increased physical activity during the
early period of the pandemic was associated with improved
physical health [54, 55]. Higher perceived physical HRQOL
during the first phase of the pandemic might also be due to
the comparison of oneself with news reports and pictures of
people who were suffering and dying from COVID in the
news. This downward comparison might have made indi-
viduals feeling better in terms of their own physical health
[56]. We also observed that physical HRQOL decreased with
more time passed since the implementation of pandemic
measures in Switzerland. Discontinuation of commuting to
the office and thus increased sedentary behaviour over time
could be one reason [57], but also the lack of ergonomic
work environments at home might have caused health issues
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such as back pain [58-60]. We found that individuals who
were in isolation at time of the survey or who have already
had COVID-19 were at risk for low physical HRQOL, likely
because staying at home and the impact being/having been
sick with COVID-19 prevented them from physical activity.
Individuals at risk for severe course of COVID-19 had lower
physical HRQOL than those who had no elevated risk for
severe COVID-19. Most of them reported either obesity, car-
diovascular health problems, lung diseases or other chronic
diseases, which may generally limit their ability to engage
in physical activity.

Mental health-related quality of life

Mental HRQOL was lower during the pandemic than
before. This was also observed in Austria [32], in the US
[37], and in Japan [38]. The Swiss Corona Stress Study
reported increased stress levels during the pandemic and a
higher prevalence of depressive symptoms [61]. A system-
atic review found the lowest point for anxiety and depres-
sion after 60 days since the start of the pandemic [62]. The
authors also concluded that different populations responded
differently to the psychological stress related to the pan-
demic [62]. Despite an increased risk for severe COVID-19
outcomes in the elderly, the older age groups in our sam-
ple reported better mental HRQOL than younger people.
This might be related to increased resilience at older age
[46, 63]. COVID-19 was more prevalent in the Italian and
French speaking part of Switzerland during the time of our
study [64]. Persons from these regions reported lower mental
HRQOL before [46] and during the pandemic.

Changed daily routines and the massive cut on social life
might have contributed to lower mental HRQOL. Increased
parental duties with suspended childcare and home school-
ing might have further impaired mental HRQOL. We found
lower mental HRQOL in persons living alone and persons
living with parents and/or children in the same household,
but not in participants with partner and children in the same
household. Previous studies from the US, Australia and Italy
found also a relationship between more childcare and lower
mental health or more psychological distress [37, 65, 66]. A
systematic review found that parents experienced high stress,
anxiety, and financial burden during pandemics [67]. Mental
HRQOL was lower in individuals who felt socially isolated
and in those who had no one to ask for support. Loneliness was
a risk factor for decreased mental well-being and life satisfac-
tion before and during the pandemic [68—70], and decreased
social interactions during the pandemic were associated with
reduced quality of life and increased depression [71]. We
found that individuals who have already had COVID-19 had
a lower mental HRQOL, possibly because some of them had

persistent symptoms. Similarly, in US patients, the burden of
symptoms persistent for at least six months after mild COVID-
19 was associated with low mental HRQOL and psychological
distress [72].

Health literacy and health-related quality of life

Low health literacy was a risk factor for both, low physical and
low mental HRQOL during the pandemic in Switzerland. This
was similar in a large systematic review and meta-analysis in
populations with chronic diseases [73]. A study among the
Japanese general population found that individuals with higher
health literacy before the pandemic reported a smaller decline
in physical and mental HRQOL during the pandemic [38].
Health literate individuals have better capacities to access,
understand and interpret health information, and to use this
knowledge to make decisions for prevention and actions in
health issues. This ability may help them to better cope with
a major health crisis, such as the COVID-19 pandemic [74].

Limitations and strengths

Our study has the limitation of using a convenience sample
which overrepresents women and well-educated participants
and preventing us from being able to calculate a response rate.
This is due to biases arising from our recruitment strategy
[75], but alternative recruitment designs were not attainable to
us. Swiss legislation did not permit to re-contact participants
from the SGP sample and it was not possible to get another
representative sample from SFSO. We have adjusted for age,
sex, and education in all our regression analyses to account for
differences in these variables between the CoOWELL and the
SGP sample. Yet, conclusions largely apply to well-educated
women and might not be similar for the Swiss general popu-
lation. Our study has the strengths of being able to compare
HRQOL from before to during the pandemic, to include a large
number of participants, and to use a wide range of traditional
socio-demographic, socio-economic, and COVID-19-related
covariables. This allowed us, with good statistical power, to
disentangle the pandemic-specific impact on HRQOL. The
study started two months after introducing preventive meas-
ures in Switzerland, which allowed to measure direct pandemic
effects on HRQOL, when people had not yet fully adapted to
pandemic routines. We assessed HRQOL with the SF-36, a
widely used psychometrically valid instrument [44], and used
recent SF-36 normative data from Switzerland, which ensured
a recent and appropriate comparison sample for HRQOL in
Switzerland.
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Conclusions

During the pandemic, physical HRQOL was better and men-
tal HRQOL worse than before the pandemic in Switzerland.
In addition to the established determinants of HRQOL, indi-
viduals with a COVID-19 experience, less interpersonal sup-
port, and with lower health literacy are especially prone to
impaired HRQOL during the COVID-19 pandemic.
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