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Abstract

raised only during the pandemic.

Background: The impact of the coronavirus disease (COVID-19) pandemic on wellbeing and health has so far been
studied using mostly cross-sectional designs. To place recent findings into context, we compared symptoms and
functional health status in two independent samples assessed before and during the COVID-19 pandemic.

Methods: Participants were recruited via an online panel using quota sampling. We assessed symptoms, functional
health, and global quality of life with the EORTC QLQ-C30 in two general population samples in Spain (collected in July
2019 and April 2020). We also assessed several COVID-19 related variables, such as adherence to social distancing.

Results: Data from N = 1010 participants before the pandemic (mean age 47.1 years, 50.5% female) were compared with
data from N =504 participants during the pandemic (mean age 47.1 years, 50.8% female). Participants during the
pandemic (vs. before the pandemic) reported lower role functioning and emotional functioning, as well as less symptom
burden. A lower degree of social distancing was associated with better functional health and lower symptom burden.

Conclusion: Our findings indicate an impact of the COVID-19 pandemic on functional health and symptom burden in
the Spanish general population. The comparison of before and during the pandemic can be used to benchmark results
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Background

The coronavirus disease (COVID-19) is a respiratory in-
fectious disease that is considered a global health threat
[1]. The disease is mainly transmitted via the respiratory
tract, through direct contact, droplets, or respiratory
secretions [2, 3], and the virus can be transmitted even
in an asymptomatic stage [4]. Therefore, limiting
human-to-human exposure is crucial to combating the
spread of this disease [5, 6]. Countries have established
public health strategies with varying degrees of popula-
tion restrictions based on measured incidence rates and
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other factors such as health system resilience. It is not
only crucial to assess the impact of these measures on
the disease incidence rates but also important to investi-
gate the psychological and social impact of the disease
and restrictions implemented to contain it on a popula-
tion level [7-9]. The perceived impact of the disease and
governmental restrictions are potentially amplified by
the constant news coverage of the pandemic and a
plummeting economy, which may contribute to an in-
crease in global distress and reduced wellbeing [10-12].
This led to multiple early warnings of a possibly
detrimental mental health impact of the pandemic (e.g.,
[9, 11]). Early results from systematic reviews of mostly
cross-sectional studies reported high point-estimate
prevalence of anxiety and depressive symptoms in differ-
ent international populations [13—15]. For example, a first
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cross-sectional survey of 3480 people in Spain revealed
that depressive (18.7%), anxiety (21.6%), and post-
traumatic stress disorder (15.8%) symptoms were present
in the population [16]. However, as argued by Meda and
Slongo [17], caution should be applied when attributing
mental health consequences to the COVID-19 pandemic
based on cross-sectional data. Instead, a more recently
published meta-analysis of longitudinal studies on the psy-
chological impact of COVID-19 lockdowns [18] revealed
that the impact is “small in magnitude and highly hetero-
geneous” and that “lockdowns do not have uniformly
detrimental effects on mental health”.

Among the European countries, Spain had particularly
high prevalence rates and a high death per capita rate
[19]. Despite having one of the best performing health
care systems in the world [20], Spain has been placed
among the worst affected counties [21]; in part due to a
potentially delayed governmental response [21], a short-
age of medical equipment and personnel [22], and a
vulnerably elderly population [23]. In the first week of
March, the number of new infections rose beyond con-
tainment and on March 15, a nation-wide state of emer-
gency was declared. Spain consists of 17 autonomous
communities, but the response to the pandemic has, at
least during the initial phase, been a centralized one; the
lockdown imposed during the state of emergency on
March 28 affected all residents equally. The government
issued a halt to all non-essential activities, businesses,
and schools and encouraged remote work wherever pos-
sible. For example, Spaniards were not allowed to leave
their homes or even go for a walk, unless for essential
activities, medical supply, or grocery shopping [24]. Un-
employment rose by 9% in March and by 21% in April,
as non-essential work and tourism were brought to a
standstill [25]. Moreover, the crisis had an effect on the
provision of healthcare outside of COVID-19. As many
resources were needed for the treatment of patients with
COVID-19 and patients may have been hesitant to
attend their general practitioners or hospitals, the access
to medical care, including even oncology referrals or
treatments, was reduced [26].

In this study, we aimed to investigate the impact of
these unprecedented circumstances on the Spanish pop-
ulation’s symptoms, functional health, and quality of life
(QoL). Similar to some of the studies included in the
aforementioned meta-analysis of Prati and Mancini [18],
we were able to utilize previously collected Spanish
general population data from another project for which
assessments were conducted shortly before the COVID-19
outbreak and compared it with a new dataset assessed
shortly after the peak of the pandemic in Spain.

Our primary objective was to compare the general
population’s levels of symptoms and functional health
from before the pandemic with data collected shortly
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after the peak of the pandemic in Spain. A secondary
objective was to analyze the association of self-reported
adherence to governmental restrictions, social distan-
cing, job status, and living situation with participants’
health status.

Methods

We compared participants’ health status from two time
points: the first one preceding the COVID-19 outbreak
in Spain and the second one during the state of emergency
declared owing to the pandemic (assessment between
April 4 and April 17, 2020). Figure 1 visualizes the time-
line of the second assessment mapped alongside the num-
ber of new infections and deaths per day in Spain.

First assessment

The pre-COVID-19 data were available from another re-
search project on health utility evaluations for EORTC
QLU-C10D [28, 29] of the Spanish general population.
Recruitment took place between July 4 and July 29,
2019, and the survey was completed by N = 1010 partici-
pants. In addition to the socio-demographic information
(developed for this study, see Supplement 1), the survey
comprised participants’ evaluations of functional health
statuses (health utilities) and a questionnaire on partici-
pants’ symptoms and functional health status, the EORTC
QLQ-C30 [30]. Only the latter was analyzed in this study.

Second assessment

Shortly after the peak of the COVID-19 infection rate in
Spain, we performed a second assessment, which was con-
structed analogously to the first. Building on the survey,
we asked participants seven additional questions, which
were added at the end of the questionnaires. Those ques-
tions concerned their current job status (assessing those
working remotely and loss of job due to the pandemic),
living situation (available outdoor space and size of house-
hold in m?), concern about the pandemic, if they had been
tested for COVID-19, and adherence to social distancing
restrictions by the government. Adherence to social dis-
tancing was assessed with four possible answer options:
(1) “no social distancing,” (2) “moderate social distancing
(reduced contact with others, work in the workplace if ap-
propriate),” (3) “heavy social distancing (leaving the house
for essential tasks, such as shopping, doctor’s visits, tele-
working, if applicable),” (4) “quarantined.” To increase the
statistical power for comparisons between low to moder-
ate and high levels of social distancing, options (1) and (2)
and options (3) and (4) were combined for the statistical
analysis.

EORTC QLQ-C30
The EORTC QLQ-C30 [30] is a 30-item cancer-specific
questionnaire that assesses symptoms, functional health,
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and global QoL. It is one of the most widely used ques-
tionnaires in clinical trials and practice but can also be
used to compare cancer patients’ functional health and
symptoms to that of the general population [31-36].
The EORTC QLQ-C30 consists of five functional scales
(physical, emotional, social, role, and cognitive), nine
symptom scales (fatigue, nausea/vomiting, pain, dyspnea,
sleep disturbances, appetite loss, constipation, diarrhea,
and financial impact), and a global QoL scale. Scales
range from 0 to 100, with high scores on the functional
scales indicating better functioning and high scores on
the symptom scales indicating higher symptom burden.
We decided to exclude the financial difficulties and
social functioning scales from the analysis as they are
worded specifically for patients (e.g., “Has your physical
condition or medical treatment caused you financial dif-
ficulties?”). Participants from the general population
could be confused about the wording and unsure of how
to answer the questions if they do not have a physical
condition.

Thresholds for clinical importance

Thresholds for clinical importance (TCIs) were recently
developed for the QLQ-C30 [37]. These thresholds allow
the identification of clinically important problems or
impairments in the QLQ-C30 domains. Patient scores
below the TCI for functioning scales, or above the TCI
for symptom scales indicate clinically important prob-
lems or symptoms. For instance, exceeding the TCI for
physical functioning might indicate that the person
experiences impairments in physical functioning (e.g.,
walking) that limit him or her in their daily life, that he
or she needs help with, or that have caused his or her

family/partner to worry. These TCls were developed
using a sample of patients with cancer and have not
been validated in the general population so far. However,
as general population-specific TCIs are not available in
the literature, we relied on these thresholds to indicate
what percentage of participants experience significant
impairments.

Sampling

Sampling was conducted by an online panel research
company  (https://surveyengine.com/). = Respondents
(eligible if aged 18 to 80years and residing in Spain)
were members of an online panel who had agreed to
participate in such studies. Hyperlinks to the survey
were sent to respondents, and after providing informed
consent, participants could complete the survey at their
leisure. Quota sampling based on national census data
[38] was used to best represent the general population
regarding age and sex. See Supplement 2 for the detailed
age and sex quotas and comparison to the general popu-
lation. If participants completed the survey, they were
compensated with a small payment (~ 0.5€).

Statistical analysis

All statistical analyses were performed using SPSS, ver-
sion 24. Prior to the analysis, all metric variables were
checked for deviations from normality by investigating
their skewness and kurtosis. As the majority of the
QLQ-C30 subscales showed skewness values <- 1 or > 1,
indicating considerable deviations from normality [39],
we employed non-parametric testing for all QLQ-C30
scales. The Mann—Whitney U test was applied for com-
paring the two samples, with respect to the QLQ-C30
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subscales. Chi-square tests were used for group compari-
sons regarding the prevalence of impairments in the in-
dividual domains, as defined by the aforementioned
TClIs.

In the second sample (during COVID-19), potential
effects of social distancing (no or moderate social distan-
cing vs. heavy social distancing or quarantine) on the
QLQ-C30 subscales were investigated by means of the
Mann—Whitney U test. The relationships between the
restrictions of participants’ work-life and their QOL-C30
scores were analyzed using Kruskal-Weallis tests. Effects
of the living situation (two levels) were analyzed by the
Mann—Whitney U test. Associations of household size
(m? per person) with QLQ-C30 scores were analyzed by
Spearman rank correlation coefficients. As the house-
hold size significantly correlated with age, we performed
an additional analysis with adjustment for age (ordinal
regressions with size of household and age as independ-
ent variables, and QLQ-C30 scores as dependent
variables).

Potential regional effects were tested once by the
Kruskal-Wallis test, considering all 17 Spanish regions
as distinct factor levels, and once, by correlation analysis,
calculating Spearman rank correlation coefficients be-
tween the mean number of COVID-19 cases per million
inhabitants and QLQ-C30 scores.

Sample size considerations for the second, prospective
sample focused on the overall comparison of QLQ-C30
scales between the first and second samples and on sub-
group comparisons for the second sample. A sample size
of N =1000 in the first sample and of N =500 in the sec-
ond sample provides 95% power to detect a difference of
Cohen’s d =0.20 in a non-parametric comparison with a
Mann—Whitney test (alpha = 0.05, two-sided). In subgroup
analyses comparing two groups based on participant
characteristics such as job status or social distancing, a total
sample size of N =500 provides at least 80% power to de-
tect a difference of d = 0.30, if the smaller group comprised
at least 120 participants (alpha =0.05, two-sided, non-
parametric Mann—Whitney test).

Results

Sample characteristics

Sample 1

For the first assessment, 1625 participants answered
the survey. Participants were excluded if they refused
to take part (n=17, 1.0%), dropped out before com-
pleting the survey (n =236, 14.5%), or were excluded,
as their respective quotas were already achieved (n=
362, 22.3%). The final sample (N =1010) showed
equally distributed sex (49.5% males, 50.5% females)
and an age distribution representative of the Spanish
general population.
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Sample 2

Between April 4, 2020, and April 17, 2020, 1129 partici-
pants initiated the survey. Participants were excluded if
they refused to take part (n =7, 0.6%), dropped out be-
fore completing the survey (1 =303, 26.8%), or were ex-
cluded, as their respective quotas were already achieved
(n =315, 27.9%). The final sample (N =504) showed
equally distributed sex (49.2% males, 50.8% females) and
an age distribution representative of the Spanish general
population. Of the participants, n =21 (4.2%) had been
tested for SARS-CoV-2, of whom #n =14 (2.8%) tested
negative, n=2 (0.4%) were awaiting their results, and
n=>5 (1.0%) tested positive. Table 1 displays the socio-
demographic information for both samples.

Effects on QLQ-C30

Table 2 shows the average health status as measured
with the QLQ-C30 before and during the COVID-19
pandemic. On the functioning scales, participants during
the COVID-19 pandemic reported significantly deterio-
rated role functioning (i.e., impairments in family or
social life) and emotional functioning compared with
participants surveyed before the pandemic. Conversely,
on the symptom scales, participants during the COVID-
19 pandemic reported significantly less fatigue, pain,
dyspnea, and appetite loss compared with participants
surveyed before the pandemic.

Percentage of participants with clinically important
results

Table 3 shows the percentage of participants with clinic-
ally important results for the QLQ-C30 scales before
and during the COVID-19 pandemic, as determined by
the TCIs. Most notably, during the COVID-19 pan-
demic, significantly more participants reported clinically
important levels of emotional functioning compared
with participants before the pandemic. A similar effect
was found for role functioning, where a significantly
higher percentage of participants during the COVID-19
pandemic reported clinically important results compared
with participants before the pandemic.

For the symptom scales pain and dyspnea, a signifi-
cantly lower percentage of participants reported clinic-
ally important results during the COVID-19 pandemic
than before the pandemic.

Effects of social distancing and other COVID-19-related
variables during the second assessment

Participants reported different levels of social distancing
during the second assessment (see Table 4). Participants
who reported no or moderate social distancing showed
better functioning on the scales for emotional function-
ing and global health/QoL than participants who re-
ported strong social distancing or quarantine. For the
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Table 1 Socio-demographic and clinical variables?
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Variable Before COVID-19 During COVID-19 Statistics p-value
pandemic pandemic
(N=1010) (N=504)
Age Mean + SD 47.10+1550 4706+ 1546 Z=0004 0.997
Sex Female 0 (50.5%) 256 (50.8%) X’ =0012 0913
Male 500 (49.5%) 248 (49.2%)
Education No A-levels 230 (22.8%) 3 (24.4%) )(Z =0.501 0497
A-levels or higher 780 (77.2%) 81 (75.6%)
Marital status Single 282 (27.9%) 3 (26.4%) ><2 =2.194 0.533
Married/partnership 608 (60.2%) 316 (62.7%)
Divorced/separated 79 (7.8%) 41 (8.1%)
Widowed 41 (4.1%) 14 (2.8%)
Any chronic diseases 347 (34.4%) 167 (33.1%) xz =0.224 0.636
Work status® Normal work 251 (49.8%)
Working remotely 5 (10.9%)
Unemployed 57 (11.3%)
Lost work due to COVID-19 19 (3.8%)
Houseworker 19 (3.8%)
Retired 77 (15.3%)
In training or student 15 (3.0%)
Other 1 (12.2%)
Living space (in m?)® Mean + SD 1117+ 1546
No. of people living in household® Mean + SD 298+ 1.24
Outside living space available” 398 (79.0%)
Social distancingb Not at all 70 (13.9%)
Moderate 60 (11.9%)
Strong 7 (43.1%)
Quarantined 157 (31.2%)
Tested for SARS-CoV-2° Not tested 483 (95.8%)
Negative result 4 (2.8%)
Positive result 5 (1.0%)
Results pending 2 (0.4%)

2 Table entries are n (%), if not denoted otherwise;

symptom scales, participants who reported no or moder-
ate social distancing showed lower symptom burden on
the scales pain and sleep disturbances, than participants
who reported strong social distancing or quarantine.
Regarding the current job status (working normally vs.
working remotely vs. lost job because of the pandemic),
we found significant differences in the emotional and
cognitive functioning score (Kruskal-Wallis test, p <
0.05): The emotional functioning score was reduced
both in persons working remotely and in those who lost
their job as a result of the pandemic, and the cognitive
functioning score was only reduced in persons who lost
their job. Moreover, the availability of outdoor space (vs.
no outdoor space) in respondents’ households was

® variable assessed only in the assessment during COVID-19; SD standard deviation

associated with significantly higher scores in cognitive
functioning, emotional functioning, and overall QoL and
with reduced reported levels of pain. Size of household
in m” showed significant positive correlations with emo-
tional and cognitive functioning (r Spearman between
0.12 and 0.17, p < 0.05) and significant negative correla-
tions with fatigue, pain, dyspnea, sleep disturbances, and
appetite loss (r between -0.09 and-0.13, p<0.05).
However, after adjustment for age, none of these correla-
tions remained significant. No significant regional effects
were observed, neither in terms of the mean differences in
QLQ-C30 scores between regions nor in terms of the
correlations between the mean number of COVID-19
cases per million inhabitants and QLQ-C30 scores.
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Table 2 Health-related quality of life before and during the COVID-19 pandemic

QLQ-C30 subscales Before COVID-19 pandemic (N=1010) During COVID-19 pandemic (N = 504) Comparison
Mean SD Mean SD d p-value

Physical functioning 913 133 92.1 12.3 0.06 0.143
Role functioning 90.6 17.6 86.5] 238 -0.21 0.034
Emotional functioning 772 223 72.7] 225 -0.20 0.000
Cognitive functioning 90.2 17.2 90.9 16.1 0.04 0.591
Global quality of life 70.5 18.8 69.0 182 -0.08 0.120
Fatigue 228 19.8 181 192 -0.24 0.000
Nausea and vomiting 38 11.8 38 104 0.00 0413
Pain 20.1 211 16.6] 19.7 -0.17 0.001
Dyspnea 103 194 80} 177 -0.12 0.015
Sleep disturbances 266 269 273 285 0.03 0.929
Appetite loss 103 206 79] 178 -0.12 0.036
Constipation 134 22.5 14.2 220 0.04 0.276
Diarrhea 77 177 74 16.2 -0.01 0.727

| significantly lower at second assessment, SD standard deviation

Discussion

In this study, we compared participant-reported symp-
toms and functional health status of two samples of the
general Spanish population before and during the
COVID-19 pandemic. Participants during the pandemic,
as compared with participants before the pandemic, re-
ported lower role and emotional functioning, while also
showing a lower symptom burden regarding fatigue,
pain, dyspnea, and appetite loss. Those participants who
reported to perform no or only moderate social

Table 3 Proportion of respondents with clinically important
problems in QLQ-C30 subscales before and during the COVID-
19 pandemic

Before During Comparison

COVID-19  COVID-19 Chi-square p-value

pandemic pandemic

(N=1010) (N=504)
Physical functioning 17.6% 17.9% 0.02 0911
Role functioning 5.0% 11.1% 1 19.60 <0.001
Emotional functioning 33.7% 40.9% 1 7.58 0.006
Cognitive functioning  15.1% 13.7% 0.57 0450
Fatigue 16.7% 14.1% 1.76 0.184
Nausea and vomiting  13.0% 14.7% 0.84 0.359
Pain 39.6% 329% | 6.38 0.012
Dyspnea 25.3% 19.8% | 567 0.017
Sleep disturbances 16.3% 18.8% 149 0.222
Appetite loss 5.7% 4.0% 217 0.141
Constipation 6.9% 6.3% 0.18 0.761
Diarrhea 18.6% 9.6% 023 0630

Thresholds for clinical importance as defined by Giesinger et al. (2019);
1 =significantly higher percentage of participants exceeding the threshold;
1 =significantly lower percentage of participants exceeding the threshold

distancing exhibited higher functional status, as well as
lower symptom burden than participants who performed
at least moderate social distancing.

Differences in participant-reported health status

Several of our findings merit in-depth discussion. During
the COVID-19 pandemic, participants reported higher
impairments in emotional functioning than before the
pandemic. A first cross-sectional survey of 3480 people
in Spain revealed that depressive (18.7%), anxiety
(21.6%), and post-traumatic stress disorder (15.8%)
symptoms were present in the population [16], and in an
Italian survey, 38% of participants reported at least mild
psychological distress [40]. However, both surveys used
snowball sampling and reported an unbalanced sample.
Instead, when comparing our findings to the meta-
analysis of longitudinal studies on the psychological im-
pact of COVID-19 lockdowns by Prati and Mancini [18],
they show remarkable similarity. In their study, Prati and
Mancini report a small, yet significant increase in pooled
mental health symptoms (effect size Hedges' g=0.17,
95% CI 0.06 to 0.24), specifically for depressive and anx-
iety symptoms. This conforms to our finding of partici-
pants reporting lower emotional functioning (e.g., “Did
you feel depressed?”; “Did you worry?”) during the
pandemic compared to before the pandemic. Notably,
the size of the effect we found (a decrease of d=
0.20 in emotional functioning) is remarkably similar
to the aforementioned effect size reported by Prati
and Mancini [18].

During the pandemic, participants also reported worse
role functioning (i.e, more limitations in their work,
daily activities, hobbies, and leisure time activities)
reflecting the consequences of the lockdown measures



Lehmann et al. BMC Public Health (2021) 21:837

Table 4 Effects of social distancing on respondents’ HRQOL
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No/moderate social distancing Strong social distancing/quarantine (N =374) Comparison

(N=130) (Mann-Whitney U-test)

Mean SD Mean SD d p-value
Physical functioning 93.0 11.0 919 12.8 -0.09 0327
Role functioning 87.3 238 86.3 239 -0.04 0488
Emotional functioning 79.2 183 705 234 -0.39 <0.001*
Cognitive functioning 933 124 90.1 17.1 -0.20 0.125
Global quality of life 72.2 19.8 679 17.5 —0.24 0.008*
Fatigue 15.6 17.6 189 196 0.17 0.090
Nausea and vomiting 4.0 10.7 3.7 102 0.03 0.640
Pain 1.9 180 182 200 032 <0.001*
Dyspnea 74 15.1 82 185 0.05 0.863
Sleep disturbances 20.5 257 29.7 290.1 033 0.001*
Appetite loss 8.5 19.2 7.8 17.3 -0.04 0.805
Constipation 11.8 19.0 15.1 229 0.15 0.259
Diarrhea 6.7 134 7.7 169 0.06 0.979

SD standard deviation; d = Cohen’s d (effects size of strong social distancing/quarantine vs. no/moderate social distancing); * significant at p < 0.05

and the rising unemployment rate [25]. However, like
for emotional functioning, the absolute effect of the de-
crease in role functioning was rather small (d = 0.21).
Regarding symptoms assessed with the QLQ-C30, an
interesting finding was that that lower levels of fatigue,
pain, and dyspnea were reported by participants during
the pandemic than participants before the pandemic.
Similar to our finding, in the study by Sibley, Greaves
et al. [41], participants during COVID-19 exhibited less
fatigue than those before COVID-19. Experiencing pain
and dyspnea is often dependent on physical activity [42,
43], which was reduced by the curfew. A Spanish study
estimated that physical activity in the population was re-
duced by 20% during the first week of confinement [44].
However, this interpretation must be considered care-
fully. First, absolute differences were considerably small
(effect size d < 0.25). Second, over time, less physical ac-
tivity could lead to a loss of fitness and a subsequent in-
crease in pain and dyspnea once restrictions are lifted.

Differences between participants performing and not
performing social distancing

Participants that performed no social distancing exhib-
ited better functional health as well as lower symptom
burden than participants who performed at least moder-
ate social distancing. One particular finding was that
participants practicing a high level of social distancing,
compared to participants practicing less social distan-
cing, reported more sleep disturbances. In an Italian
sample tested during the lockdown in March 2020, par-
ticipants reported sleeping longer, but, at the same time,
reported a lower quality of sleep [45]. The latter was
stronger for participants with higher levels of depression,

anxiety and stress. This may explain our finding of more
sleep disturbances in participants with higher levels of
social distancing. Another international cross-sectional
survey found that a third of the N =6882 surveyed par-
ticipants reported increased sleep disturbances during
the pandemic. Among the factors that were associated
with poorer sleep quality were a stricter level of quaran-
tine and other pandemic-related factors (e.g., loss of em-
ployment or financial strain) [46].

Sleep disturbances can also serve as a sentinel for
mental health problems [47, 48] and, accordingly, we
also found lower emotional functioning in the partici-
pants who practiced more social distancing. A system-
atic review of psychological health and physical activity
during the pandemic indicated that a reduced level of
physical activity due to the pandemic was associated
with controversial psychological outcomes [49]; a find-
ing that may explain that participants in our study who
were practicing more social distancing (and due to the
confinement being able to practice less physical activ-
ity) reported lower emotional functioning. Conversely,
our results are somewhat opposed to the results of a
survey in China that found no difference in psycho-
logical symptoms, anxiety, or depression, depending on
quarantine management [50]. However, the study
compared participants under lockdown and not under
lockdown and therefore, unlike our study, included par-
ticipants not directly affected by the regulations. It also
did not assess the extent of adherence to the quarantine
measures imposed, as we did in our study. Rather, the
measured dissatisfaction with the control measures pre-
dicted negative psychological consequences; a variable
we did not assess in our study.
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A rapid review by Brooks et al. [7] presents various
non-COVID related sources that link quarantine and
psychological distress and symptoms of post-traumatic
stress disorder. This aligns with the aforementioned
findings that those who performed less social distancing
showed higher emotional functioning and global health
and QoL. However, the assessment of social distancing
is likely confounded with several other factors (e.g., rural
vs. urban localization, attitude towards the health
system). We also assessed participants during the most
restrictive phase of the nation-wide lockdown in Spain
when the perceived thread by COVID-19 was probably
high [10, 16]. Those participants that were most afraid
of the disease might also be the ones most adherent to
the restrictions and, consequently, the most affected.

Strengths and limitations
A strength of this study is that we were able to use
QLQ-C30 data from a few months before the COVID-
19 pandemic. In conjunction with the consistent meth-
odology applied in both assessments (before and during
the pandemic), this allowed us to evaluate changes in
the population’s symptoms and functional health. How-
ever, due to the ad-hoc nature of our study, we were not
able to re-assess the same participants from the first
assessment, for our second assessment. Consequently,
this study was not a longitudinal observation of the same
participants but a comparison of two cross-sectional
samples of the Spanish population, which needs to be
considered when interpreting the results. However, our
results are well in line with longitudinal studies on the
psychological impact the lockdown that have since been
published and the meta-analysis by Prati and Mancini
[18] confirms the general direction of our results.
Another caveat of methodological nature is that the
QLQ-C30 and its TCIs were constructed to measure
symptoms and functional health status in patients with
cancer. Even though questions of the QLQ-C30 are
aimed to measure problems of patients with cancer, the
questionnaire can be completed by members of the gen-
eral population, as most questions are broadly applicable
(e.g., “Do you have any trouble taking a long walk?”).
Moreover, the QLQ-C30 has been successfully used in
general population samples to establish normative data-
sets in several countries [31-36]. Most notably, Mols
et al. [51] showed that the QLQ-C30 can be used to
measure change over time in the general population.
Finally, while the quota sampling we applied provides
representability in terms of age and sex, the sample may
differ from a true population sample as participants were
recruited from an online survey pool. Panel data are
prone to selection bias regarding participants socio-
economic status (higher participation rates by partici-
pants with lower economic income) and access to digital
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technologies (i.e., only participants with internet access
can participate). As we did not measure participants’
socio-economic status, we cannot rule out that our sam-
ples are biased in those regards.

Conclusions

This study compares functional health, symptom burden,
and global QoL in two samples of the Spanish general
population before and during the COVID-19 pandemic.
Due to the consistent mode of data collection and careful
sampling, changes in scores most likely represent
population-level changes over time. Analysis and compari-
son of our findings with similar studies, including longitu-
dinal studies, indicate that the Spanish population during
the initial weeks of the COVID-19 pandemic exhibited
impairments in terms of functional health, while also dis-
playing several minor reductions in symptom burden. All
effects were small in magnitude. Our study therefore sug-
gests that during the first weeks of the pandemic, there
were no major psychological impacts or impacts in QoL
in the Spanish population. Considering the substantial
heterogeneity of findings on an international level and
considering that effects might change over time, further
research is warranted to monitor the long-term impact of
the COVID-19 pandemic on a population level.

Abbreviations

EORTC: European Organization for Research and Treatment of Cancer;
COVID-19: Coronavirus disease; QoL: Quality of Life; TCl: Threshold for clinical
importance

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-021-10899-2.

Additional file 1: Supplement 1. 'Supplement (1) to “Functional health
and symptoms in Spain before and during the COVID 19 pandemic” by
Lehmann et al. 2021 at BMC Public Health’, This supplement gives an
English translation (original language: Spanish) to the sociodemographic
questionnaire that was constructed for this study. Questions or answer
options that are marked with grey color were present only in the second
assessment (in 2020).

Additional file 2: Supplement 2. ‘Supplement 2 to “Functional health
and symptoms in Spain before and during the COVID-19 pandemic” by
Lehmann et al. 2021 at BMC Public Health', This supplement details the
sampling strategy for both samples. The sampling strategy was based on
UN data from 2017 at: UNdata | record view | Population by age & sex
and urban/rural residence. [2020 Jun 24]. Available from: http://data.un.
org/Data.aspx?d=POP&f=tableCode%3a22.

Acknowledgements

The authors thank the European Organization for Research and Treatment of
Cancer for permission to use the data from an EORTC study (grant number
001/2018) for this research.

Authors’ contributions

JL: Conceptualization, Methodology, Writing the manuscript, Statistical
Analysis; GK, JMG, BH: Conceptualization, Methodology, Statistical Analysis,
Editing the manuscript; AB: Methodology, Editing the Manuscript; SA, LVB:
Conceptualization, Editing the Manuscript; All authors have read and
approved the manuscript.


https://doi.org/10.1186/s12889-021-10899-2
https://doi.org/10.1186/s12889-021-10899-2
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22

Lehmann et al. BMC Public Health (2021) 21:837

Funding

The EORTC Quality of Life Group (EORTC QLG grant number 001/2018)
provided funding for the first assessment (for the design of the assessments
and collection of data) in 2019. The EORTC QLG had no role in the research
design, data interpretation, manuscript write up or approval, or collection of
data and analysis of data for the second assessment in 2020.

Availability of data and materials

The authors thank the European Organization for Research and Treatment of
Cancer for permission to use the data from the EORTC (EORTC QLG grant
number 001/2018) for this research. The contents of this publication and
methods used are solely the responsibility of the authors and do not
necessarily represent the official views of the EORTC. The datasets analyzed
in the study at hand are available upon reasonable request from the EORTC.
Please use the Data Sharing form available through the EORTC website
(https://www.eortc.org/data-sharing/).

Declarations

Ethics approval and consent to participate

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the 1964 Helsinki declaration and
its later amendments. The data from our study were collected anonymously
and identification of the respondents through the authors is impossible. The
survey was distributed via SurveyEngine, and we obtained electronic consent
to participate from each participant before the study. Spanish law regarding
institutional board review (IRB) of research (Ley de Investigacion Biomédica,
2007 and Art. 2 (3) Organic Law 3/2018) applies to ‘biomedical research’,
thus if the research is not ‘biomedical’, the law does not apply and thus
review by an IRB is not required. Biomedical research includes clinical trials
with drugs and medical devices, as well as studies using biological identified
or identifiable samples, embryonic material, or personal data (our study did
not use personal data as it is an anonymous study). It was confirmed by the
survey company's ethical consultant that, therefore, our data, according to
the aforementioned Spanish law and according to the GDPR, Art. 4 (1) note
35 (see GDPR Recital 26) do not require formal ethics approval.

Consent for publication
Not applicable.

Competing interests
SA and LVB are both employed at SurveyEngine. The other authors (JL, BH,
JMG, AB, GK) have no competing interests to declare.

Author details

'University Hospital of Psychiatry I, Medical University of Innsbruck,
Anichstrae 35, 6020 Innsbruck, Austria. “University Hospital of Psychiatry II,
Medical University of Innsbruck, Anichstrale 35, 6020 Innsbruck, Austria.
EORTC Department of Quality of Life, Headquarter, Brussels, Belgium.
4SurveyEngine GmbH, Berlin, Germany.

Received: 8 July 2020 Accepted: 22 April 2021
Published online: 01 May 2021

References

1. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of
global health concern. Lancet. 2020;395(10223):470-3. https://doi.org/10.101
6/50140-6736(20)30185-9.

2. LiQ Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early transmission
dynamics in Wuhan, China, of novel coronavirus-infected pneumonia. N
Engl J Med. 2020;382(13):1199-207. https://doi.org/10.1056/NEJM0a2001316.

3. Lee PI, Hsueh PR. Emerging threats from zoonotic coronaviruses-from SARS
and MERS to 2019-nCoV. J Microbiol Immunol Infect. 2020,53(3):365-7.
https://doi.org/10.1016/jjmii.2020.02.001.

4. YuP, Zhu J, Zhang Z, Han Y. A familial cluster of infection associated with
the 2019 novel coronavirus indicating possible person-to-person
transmission during the incubation period. J Infect Dis. 2020,221(11):1757-
61. https://doi.org/10.1093/infdis/jiaa077.

5. Morens DM, Daszak P, Taubenberger JK. Escaping pandora's box - another
novel coronavirus. N Engl J Med. 2020;382(14):1293-5. https://doi.org/10.1
056/NEJMp2002106.

22.

23.

24,

25.

26.

27.

Page 9 of 10

Peeri NC, Shrestha N, Rahman MS, Zaki R, Tan Z, Bibi S, et al. The SARS,
MERS and novel coronavirus (COVID-19) epidemics, the newest and biggest
global health threats: what lessons have we learned? Int J Epidemiol. 2020;
49:717-26.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al.
The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. 2020;395(10227):912-20. https://doi.org/10.1016/
S0140-6736(20)30460-8.

Dong L, Bouey J. Public mental health crisis during COVID-19 pandemic, China.
Emerg Infect Dis. 2020;,26(7):1616-8. https://doi.org/10.3201/eid2607.200407.
Holmes EA, O'Connor RC, Perry VH, Tracey |, Wessely S, Arseneault L, et al.
Multidisciplinary research priorities for the COVID-19 pandemic: a call for
action for mental health science. Lancet Psychiatry. 2020;7(6):547-60.
https://doi.org/10.1016/52215-0366(20)30168-1.

Yao H. The more exposure to media information about COVID-19, the more
distressed you will feel. Brain Behav Immun. 2020,87:167-9. https://doi.org/1
0.1016/j.0bi.2020.05.031.

Reger MA, Stanley IH, Joiner TE. Suicide mortality and coronavirus disease
2019-a perfect storm? JAMA Psychiatry. 2020;77(11):1093-4.

Auerbach J, Miller BF. COVID-19 exposes the cracks in our already fragile
mental health system. Am J Public Health. 2020;110:e1-2.

Luo M, Guo L, Yu M, Jiang W, Wang H. The psychological and mental
impact of coronavirus disease 2019 (COVID-19) on medical staff and general
public - a systematic review and meta-analysis. Psychiatry Res. 2020;291:
113190. https://doi.org/10.1016/j.psychres.2020.113190.

Salari N, Khazaie H, Hosseinian-Far A, Khaledi-Paveh B, Kazeminia M,
Mohammadi M, et al. The prevalence of stress, anxiety and depression
within front-line healthcare workers caring for COVID-19 patients: a
systematic review and meta-regression. Hum Resour Health. 2020;18(1):100.
https://doi.org/10.1186/512960-020-00544-1.

Viindegaard N, Benros ME. COVID-19 pandemic and mental health
consequences: systematic review of the current evidence. Brain Behav
Immun. 2020,89:531-42. https://doi.org/10.1016/j.bbi.2020.05.048.
Gonzalez-Sanguino C, Ausin B, Castellanos M, Saiz J, Lopez-Gomez A,
Ugidos C, et al. Mental health consequences during the initial stage of the
2020 coronavirus pandemic (COVID-19) in Spain. Brain Behav Immun. 2020;
87:172-6. https://doi.org/10.1016/j.bbi.2020.05.040.

Meda N, Slongo I. Caution when linking COVID-19 to mental health
consequences. Brain Behav Immun. 2020;87:152. https;//doi.org/10.1016/].
bbi.2020.05.018.

Prati G, Mancini AD. The psychological impact of COVID-19 pandemic
lockdowns: a review and meta-analysis of longitudinal studies and natural
experiments. Psychol Med. 2021;51:1-11.

Soriano V, Barreiro P. Why such excess of mortality for COVID-19 in Spain?
Ther Adv Infect Dis. 2020,7:2049936120932755.

GBD 2016 Healthcare Access and Quiality Collaborators. Measuring
performance on the Healthcare Access and Quality Index for 195 countries
and territories and selected subnational locations: a systematic analysis from
the Global Burden of Disease Study 2016. Lancet. 2018;391(10136):2236-71.
Garcia-Basteiro A, Alvarez-Dardet C, Arenas A, Bengoa R, Borrell C, Del Val M,
et al. The need for an independent evaluation of the COVID-19 response in
Spain. Lancet. 2020;396(10250):529-30. https://doi.org/10.1016/S0140-6736(2
0)31713-X.

Raurell-Torreda M, Martinez-Estalella G, Frade-Mera MJ, Carrasco Rodriguez-
Rey LF, Romero de San Pio E. Reflections arising from the COVID-19
pandemic. Enferm Intensiva. 2020;31(2):90-3. https://doi.org/10.1016/j.enfie.2
020.03.001.

Rada AG. Covid-19: the precarious position of Spain's nursing homes. BMJ.
2020;369:m1554.

Gobierno de Espafa. Ministry of industry trade and tourism. COVID-19 news.
2020. Available from: https://www.mincotur.gob.es/en-us/COVID-19/Paginas/
COVID-19.aspx. Accessed 24 Sept 2020.

Ministerio de Sanidad Consumo y Bienestar Social. Registered
Unemployment Report 2020. Available from: https://www.mscbs.gob.es/.
Accessed 24 Sept 2020.

Manso L, De Velasco G, Paz-Ares L. Impact of the COVID-19 outbreak on
cancer patient flow and management: experience from a large university
hospital in Spain. ESMO Open. 2020;4(Suppl 2).

European Centre for Disease Prevention and Control. 2020. Available from:
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases.
Accessed 24 June 2020.


https://www.eortc.org/data-sharing/
https://doi.org/10.1016/S0140-6736(20)30185-9
https://doi.org/10.1016/S0140-6736(20)30185-9
https://doi.org/10.1056/NEJMoa2001316
https://doi.org/10.1016/j.jmii.2020.02.001
https://doi.org/10.1093/infdis/jiaa077
https://doi.org/10.1056/NEJMp2002106
https://doi.org/10.1056/NEJMp2002106
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.3201/eid2607.200407
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1016/j.bbi.2020.05.031
https://doi.org/10.1016/j.bbi.2020.05.031
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1186/s12960-020-00544-1
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.bbi.2020.05.040
https://doi.org/10.1016/j.bbi.2020.05.018
https://doi.org/10.1016/j.bbi.2020.05.018
https://doi.org/10.1016/S0140-6736(20)31713-X
https://doi.org/10.1016/S0140-6736(20)31713-X
https://doi.org/10.1016/j.enfie.2020.03.001
https://doi.org/10.1016/j.enfie.2020.03.001
https://www.mincotur.gob.es/en-us/COVID-19/Paginas/COVID-19.aspx
https://www.mincotur.gob.es/en-us/COVID-19/Paginas/COVID-19.aspx
https://www.mscbs.gob.es/
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases

Lehmann et al. BMC Public Health

28.

29.

30.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

(2021) 21:837

Kemmler G, Gamper E, Nerich V, Norman R, Viney R, Holzner B, et al.
German value sets for the EORTC QLU-C10D, a cancer-specific utility
instrument based on the EORTC QLQ-C30. Qual Life Res. 2019;28(12):3197-
211. https://doi.org/10.1007/511136-019-02283-w.

Gamper EM, King MT, Norman R, Efficace F, Cottone F, Holzner B, et al.
EORTC QLU-C10D value sets for Austria, Italy, and Poland. Qual Life Res.
2020;29(9):2485-95. https://doi.org/10.1007/511136-020-02536-z.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al.
The European Organization for Research and Treatment of Cancer QLQ-C30:
a quality-of-life instrument for use in international clinical trials in oncology.
J Natl Cancer Inst. 1993;85(5):365-76. https://doi.org/10.1093/jnci/85.5.365.
Nolte S, Liegl G, Petersen MA, Aaronson NK, Costantini A, Fayers PM, et al.
General population normative data for the EORTC QLQ-C30 health-related
quality of life questionnaire based on 15,386 persons across 13 European
countries, Canada and the unites states. Eur J Cancer. 2019;107:153-63.
https://doi.org/10.1016/j.ejca.2018.11.024.

Mercieca-Bebber R, Costa DS, Norman R, Janda M, Smith DP, Grimison P,

et al. The EORTC quality of life questionnaire for cancer patients (QLQ-C30):
Australian general population reference values. Med J Aust. 2019,210(11):
499-506. https://doi.org/10.5694/mja2.50207.

Velenik V, Secerov-Ermenc A, But-Hadzic J, Zadnik V. Health-related quality
of life assessed by the EORTC QLQ-C30 questionnaire in the general
slovenian population. Radiol Oncol. 2017;51(3):342-50. https://doi.org/10.151
5/raon-2017-0021.

Juul T, Petersen MA, Holzner B, Laurberg S, Christensen P, Granvold M.
Danish population-based reference data for the EORTC QLQ-C30:
associations with gender, age and morbidity. Qual Life Res. 2014;23(8):2183-
93. https://doi.org/10.1007/511136-014-0675-y.

Hinz A, Singer S, Brahler E. European reference values for the quality of life
questionnaire EORTC QLQ-C30: results of a German investigation and a
summarizing analysis of six European general population normative studies.
Acta Oncol. 2014;53(7):958-65. https://doi.org/10.3109/0284186X.2013.879998.
Finck C, Barradas S, Singer S, Zenger M, Hinz A. Health-related quality of life
in Colombia: reference values of the EORTC QLQ-C30. Eur J Cancer Care.
2012;21(6):829-36. https://doi.org/10.1111/ecc.12000.

Giesinger JM, Loth FLC, Aaronson NK, Arraras JI, Caocci G, Efficace F, et al.
Thresholds for clinical importance were established to improve
interpretation of the EORTC QLQ-C30 in clinical practice and research. J Clin
Epidemiol. 2019.

UNdata | record view | Population by age & sex and urban/rural residence.
2020. Available from: http://data.un.org/Data.aspx?d=POP&f=ta
bleCode%3a22. Accessed 24 June 2020.

Hair JF, Tatham RL, Black WC. Multivariate data analysis. New Jersey:
Prentice-Hall; 1998.

Moccia L, Janiri D, Pepe M, Dattoli L, Molinaro M, De Martin V, et al.
Affective temperament, attachment style, and the psychological impact of
the COVID-19 outbreak: an early report on the ltalian general population.
Brain Behav Immun. 2020,87:75-9. https://doi.org/10.1016/}.bbi.2020.04.048.
Sibley CG, Greaves LM, Satherley N, Wilson MS, Overall NC, Lee CHJ, et al.
Effects of the COVID-19 pandemic and nationwide lockdown on trust,
attitudes toward government, and well-being. Am Psychol. 2020;75(5):618-
30. https://doi.org/10.1037/amp0000662.

Miller L, Ohlman T, Naugle KM. Sensitivity to physical activity predicts daily
activity among pain-free older adults. Pain Med. 2018;19(8):1683-92. https://
doi.org/10.1093/pm/pnx251.

Law LF, Sluka KA. How does physical activity modulate pain? Pain. 2017;
158(3):369-70. https://doi.org/10.1097/.pain.0000000000000792.
Lopez-Bueno R, Calatayud J, Andersen LL, Balsalobre-Ferndndez C, Casana J,
Casajus JA, et al. Immediate impact of the COVID-19 confinement on
physical activity levels in Spanish adults. Sustainability. 2020;12(14):5708.
https://doi.org/10.3390/su12145708.

Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern, sense of
time and digital media use during COVID-19 lockdown in Italy. J Sleep Res.
2020;29(4):213074. https.//doi.org/10.1111/jsr.13074.

Yuksel D, McKee GB, Perrin PB, Alzueta E, Caffarra S, Ramos-Usuga D, et al.
Sleeping when the world locks down: correlates of sleep health during the
COVID-19 pandemic across 59 countries. Sleep Health. 2021;7(2):134-42.
https://doi.org/10.1016/j.sleh.2020.12.008.

Faulkner S, Bee P. Perspectives on sleep, sleep problems, and their
treatment, in people with serious mental illnesses: a systematic review. PLoS
One. 2016;11(9):e0163486. https:.//doi.org/10.1371/journal.pone.0163486.

48.

49.

50.

Page 10 of 10

Harvey AG, Murray G, Chandler RA, Soehner A. Sleep disturbance as
transdiagnostic: consideration of neurobiological mechanisms. Clin Psychol
Rev. 2011;31(2):225-35. https://doi.org/10.1016/j.cpr.2010.04.003.
Violant-Holz V, Gallego-Jimenez MG, Gonzalez-Gonzalez CS, Munoz-Violant
S, Rodriguez MJ, Sansano-Nadal O, et al. Psychological health and physical
activity levels during the covid-19 pandemic: a systematic review. Int J
Environ Res Public Health. 2020;17(24):9419.

Zhu S, Wu Y, Zhu CY, Hong WG, Yu ZX, Chen ZK, et al. The immediate
mental health impacts of the COVID-19 pandemic among people with or
without quarantine managements. Brain Behav Immun. 2020,87:56-8.
https://doi.org/10.1016/j.bbi.2020.04.045.

Mols F, Husson O, Oudejans M, Vlooswijk C, Horevoorts N, van de Poll-
Franse LV. Reference data of the EORTC QLQ-C30 questionnaire: five
consecutive annual assessments of approximately 2000 representative
Dutch men and women. Acta Oncol. 2018;57(10):1381-91. https://doi.org/1
0.1080/0284186X.2018.1481293.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s11136-019-02283-w
https://doi.org/10.1007/s11136-020-02536-z
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1016/j.ejca.2018.11.024
https://doi.org/10.5694/mja2.50207
https://doi.org/10.1515/raon-2017-0021
https://doi.org/10.1515/raon-2017-0021
https://doi.org/10.1007/s11136-014-0675-y
https://doi.org/10.3109/0284186X.2013.879998
https://doi.org/10.1111/ecc.12000
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
https://doi.org/10.1016/j.bbi.2020.04.048
https://doi.org/10.1037/amp0000662
https://doi.org/10.1093/pm/pnx251
https://doi.org/10.1093/pm/pnx251
https://doi.org/10.1097/j.pain.0000000000000792
https://doi.org/10.3390/su12145708
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1016/j.sleh.2020.12.008
https://doi.org/10.1371/journal.pone.0163486
https://doi.org/10.1016/j.cpr.2010.04.003
https://doi.org/10.1016/j.bbi.2020.04.045
https://doi.org/10.1080/0284186X.2018.1481293
https://doi.org/10.1080/0284186X.2018.1481293

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	First assessment
	Second assessment
	EORTC QLQ-C30
	Thresholds for clinical importance
	Sampling

	Statistical analysis

	Results
	Sample characteristics
	Sample 1
	Sample 2

	Effects on QLQ-C30
	Percentage of participants with clinically important results
	Effects of social distancing and other COVID-19-related variables during the second assessment

	Discussion
	Differences in participant-reported health status
	Differences between participants performing and not performing social distancing
	Strengths and limitations

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

