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Abstract: The COVID-19 pandemic and policy measures enacted to contain the spread of the coron-
avirus have had nationwide psychological effects. This study aimed to assess the impact of the first
15 months of the COVID-19 pandemic on the level of anxiety (GAD-7 scale) and depression (PHQ-9
scale) of the Belgian adult population. A longitudinal study was conducted from April 2020 to June
2021, with 1838 respondents participating in 6 online surveys. Linear mixed models were used to
model the associations between the predictor variables and the mental health outcomes. Results
showed that the prevalence of symptoms of anxiety and depression was higher in times of stricter
policy measures. Furthermore, after the initial stress from the outbreak, coping and adjustment were
observed in participants, as symptoms of anxiety and depression decreased during times of lower
policy restrictions to almost the same level as in pre-COVID times (2018). Though time trends were
similar for all population subgroups, higher levels of both anxiety and depression were generally
found among women, young people, people with poor social support, extraverts, people having
pre-existing psychological problems, and people who were infected/exposed to the COVID-19 virus.
Therefore, investment in mental health treatment programs and supports, especially for those risk
groups, is crucial.

Keywords: COVID-19 pandemic; mental health; generalised anxiety disorder; depressive disorder;
longitudinal study

1. Introduction

Following the COVID-19 pandemic, substantial restrictions were introduced by gov-
ernments, such as limiting the time allowed outside homes, initiating telework, closing
childcare and school facilities, and turning to online education [1]. The measures with the
most drastic social and economic impact—including closures of schools, bars, restaurants,
and nightclubs, change in work situations, and restrictions on the number of people al-
lowed to meet—were maintained over long periods of time despite the variability in how
strict they were implemented [2].

Although effective in containing the spread of the virus [3], these added measures
to the critical health situation can have unintended consequences for the mental health
of the population. Besides the vast changes entailed in the social and personal life of
people [4], other factors may trigger anxiety or depression, such as the unknown parameters
and novelty of COVID-19, daily morbidity and mortality statistics in the news, concerns
about the future [5], severe economic sanctions imposed on a country, and doubts about
the adequacy of measures and the provision of health and medical services to control
the disease.
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Several studies assessed the psychological impact of the pandemic on the general
population and highlighted a decrease in well-being, with higher scores on depression,
anxiety, and stress, compared with baseline measures [6–8]. Moreover, the COVID-19
outbreak and subsequent policy measures may not affect all sociodemographic groups in
the same way. Previous research suggests that young people might be disproportionally
affected during the pandemic [9,10], for several reasons, such as decreased peer contact, de-
creased social activities, closure of schools, universities and support services, and increased
pressure on families [11,12]. Apart from young people, other sociodemographic groups
seem to be more vulnerable to mental health problems during the COVID-19 pandemic,
such as people with lower socioeconomic status, women, single parents, and people with
low social support [9,13–16]. Furthermore, having pre-existing mental health problems is
associated with higher levels of psychological distress during this crisis [17]. Another risk
factor related to the COVID-19 pandemic is having an infected relative [9,13,18].

Finally, some personality traits can also influence mental health in times of crisis. For
example, changes in social life due to the COVID-19 restrictions can impact extravert and
introvert people differently. In particular, introverts and extraverts exhibit fundamentally
different approaches to social life [19,20], suggesting that the effect of social distancing
might vary depending on individuals’ extraversion levels. It is possible that introverts are
less adversely affected by physical distancing policies. As introverts typically have fewer
social interactions than extraverts [21–23], physical distancing requirements might produce
relatively small shifts in their behaviour, leaving their feelings of social connection un-
changed. However, more research is needed to assess the association between individuals’
psychological traits and their mental health during the COVID-19 pandemic.

The main aim of this paper is to contribute to a better understanding of the short- and
long-term effects of the COVID-19 pandemic and restriction policies on the mental health
of the Belgian population during the COVID-19 pandemic. Understanding the impact of
the COVID-19 pandemic is important, as other similar crises might occur in the future.

The following hypotheses are proposed:

(1) During the first 15 months of the pandemic in Belgium, times of strict lockdown mea-
sures are associated with a higher prevalence of symptoms of anxiety and depression,
compared with times of relaxation of the measures;

(2) The following risk factors are associated with anxiety and depression during the
COVID-19 pandemic in Belgium: female gender, young age, single parent, extravert
personality, exposure to COVID-19, lower level of education, and having a pre-existing
mental health problem;

(3) Time periods with stricter policy measures have greater impacts on mental distress
among the high-risk groups mentioned above.

2. Materials and Methods
2.1. Setting

Belgium was hit severely by the COVID-19 pandemic. It was one of the first European
countries to implement suppression and nationwide lockdown measures. The Belgian
government took the first restriction measures on 13 March 2020 by announcing the closure
of schools, bars, and restaurants. Five days later, a lockdown was declared; non-essential
journeys and social gatherings were prohibited, and non-essential services and shops
were closed. This period is designated as ‘severe restrictions’ in Table 1. By the end
of May 2020, infection rates dropped, and the measures were gradually loosened in an
exit strategy. Although COVID-19 still dominated social life, personal contact with other
people was again possible during the summer of 2020, as was travelling in many European
countries. The restrictions shifted from ‘moderate’ to ‘low’ (Table 1). However, starting
from September 2020, the number of infections, hospital admissions, and deaths due to
COVID-19 increased again, and by the beginning of November 2020, stronger restrictions
in social and professional life were implemented. Christmas and New Year were celebrated
under limiting but ‘moderate restrictions’. These restrictions continued until the end of
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April 2021, with fluctuating restrictions regarding non-essential activities, possibilities to
travel, the opening of shops, amount of social contacts allowed, obligations of teleworking,
etc. From the beginning of May 2021, there was again a period of relaxation of these
measures, for example, with the reopening of schools, bars, and restaurants.

Table 1. Different time periods (1 to 6) of the COVID-19 survey, number of respondents, level of
restrictions, and examples of implemented restrictions.

T1 2–9 April 2020 N = 49,335 Severe restrictions Strict lockdown (e.g., only essential
movements outside the house allowed)

T2 28 May–5 June 2020 N = 33,913 Moderate restrictions Exit strategy (e.g., sports
clubs/hairdressers/schools/etc. open)

T3 24 September–2 October 2020 N = 30,845 Low restrictions Summer entanglements (e.g., indoor events
with 200 people allowed, etc.)

T4 3–11 December 2020 N = 29,855 Moderate restrictions Second lockdown (e.g., only four social
contacts outside the house allowed, etc.)

T5 18–25 March 2021 N = 20,410 Moderate restrictions Second lockdown with some relaxations
(e.g., allowed to see 10 people outside, etc.)

T6 10–20 June 2021 N = 17,774 Low restrictions Relaxation of restrictions (e.g., 8 visitors
inside your house allowed, etc.)

2.2. Dataset

A series of online COVID-19 health surveys, organised by Sciensano, the Belgian
Institute of Public Health, was launched to evaluate the impact of the COVID-19 crisis
on people’s daily life. This study used data from 6 different surveys (waves) organised
in the first 15 months of the COVID-19 pandemic (from April 2020 to June 2021). Table 1
shows the exact dates of the data collection waves, together with the number of participants
and the level of restrictions imposed by the government at each time point. Only Belgian
residents (as well as foreigners living in Belgium) aged 18 years or older who gave their
consent were allowed to take part in the survey [24]. All the surveys were developed in
LimeSurvey version 3.

The link to the survey was announced on the website of Sciensano, as well as on the
website of other organisations, press, and social media websites. In addition, starting from
the second wave, all participants in the previous COVID-19 health surveys who had shown
their willingness to participate in a subsequent survey (and had provided their e-mail
address for this purpose) were invited by e-mail to take part in the following COVID-19
health survey.

This study focussed on respondents who participated in all six survey waves, provid-
ing full longitudinal data profiles (N = 1838).

To allow a comparison with the level of mental distress found in the Belgian population
under normal conditions, the data of the Belgian Health Interview Survey of 2018 (n = 7793)
were used, hereafter named BHIS2018 [25,26]. This survey, which has been carried out every
4–5 years since 1997, assesses the health status of the Belgian population and various social and
behavioural determinants. As the composition of the two samples (Supplementary Materials
Table S1) were biased, the prevalence rates of symptoms of anxiety and depression were
corrected based on post-stratification weights, and the models were fit conditioning on age,
gender, level of education, and employment status (see Section 2.3.3. Statistical Analysis).

2.3. Measures
2.3.1. Mental Distress

In this study, two dimensions of mental health that could be the most impacted by the
COVID-19 crisis were selected: general anxiety and depressive disorder. These outcome
variables were measured in all 6 waves and in the BHIS2018 survey, which enabled the
comparison with pre-COVID times.
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For generalised anxiety disorders, the total sum score of the 7-item Generalised Anxiety
Disorder questionnaire (GAD-7) [27] was used (see Appendix A). One can answer these
questions on a scale from 0 = ‘not at all’ to 3 = ‘almost every day’, with a reference period
of the past 2 weeks. The total score between 0 and 21 is dichotomised at the cutoff value of
10+ for case definition. The specificity, sensitivity, and internal consistency of this scale are
greater than 0.8 [27].

For depressive disorders (including major depressive disorder and other forms of
depression), the sum score (range 0 to 27) based on the Patient Health Questionnaire,
PHQ-9 [28] was used (see Appendix A). The questionnaire scores the nine DSM-IV criteria
for depression on a 4-point scale from 0 (not present) to 3 (present almost every day). In
order to create a binary variable, people were indicated with a depressive disorder when
they have (1) a score > 1 (present more than half the time) on at least five items, where
the first two items (‘little interest or pleasure in activities’ and ‘feeling dejected, depressed
or despondent’) should be scored, and where a score > 0 is already sufficient on the item
‘feeling down, depressed or despondent’, or (2) when people’s score on the two first items
(score > 0) in combination with a score > 2 on 2–4 other items, where a score > 0 is already
sufficient for the item ‘thoughts that you would be better off if you were no longer alive’.

This scale also uses the reference period of the last 2 weeks and has reliable specificity,
sensitivity, and internal consistency [28].

2.3.2. Predictor Variables

Based on the literature on mental health during the COVID-19 pandemic [8,29] and
the hypothesis developed in the introduction section, the following predictor variables
were included in the analysis.

Demographic characteristics included age, gender, region of residence, employment
status, educational level, and living situation (household composition).

Pre-existing mental health problems were measured by a proxy in the first survey wave:
whether people reported having had an appointment with a psychologist, psychotherapist,
or psychiatrist in the 4 weeks preceding the pandemic.

To know if someone was infected/exposed to COVID-19, respondents were asked at
wave 5 if they had a current or past COVID-19 infection. Moreover, in wave 2, respondents
were asked if they had a household member, family member, friend, or colleague who has
a current or past COVID-19 infection.

Social support was measured in all 6 waves using the 3-item Oslo Social Support Scale
(OSSS-3) [30]. A total score of 3–8 reflects ‘poor support’, a score between 9 and 11 indicates
‘moderate support’, and a score between 12 and 14 stands for ‘strong support’.

The personality trait extraversion was measured by the 6-item extraversion subscale
of the Big Five Inventory-2 Short Form (BFI-2-S) [31]. This Short Form was used instead
of the full BFI-2 scale in order to limit the non-response rate [32]. Participants rated their
agreement with statements such as ‘I am someone who is outgoing, social’ and ‘I am
someone who is shy, introverted’ (scored from 1—strongly disagree to 5—strongly agree).
A mean score smaller than 2 is an indication of ‘introversion’, a score between 2 and 3
indicates a ‘middle’ score, and a score higher than 3 indicates ‘extraversion’. The BFI-2-S
provides approximately 10% less reliability and validity than the full BFI-2 domain scales.
However, an adequate statistical power could be remained in this study because of the
large sample of participants [33].

2.3.3. Statistical Analysis

For the descriptive analysis of the prevalence of anxiety and depression, the di-
chotomised variables for anxiety and depression were used. Due to a difference in our study
composition and the composition of the general population (18 years or older) in terms
of gender, age group and educational level, the unweighted probability of the outcome
variables (anxiety and depression) would be biased. To compensate for this, we presented
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the weighted dichotomised outcome variables, based on post-stratification weights [24] by
taking into account gender, age group, province, and educational level.

Continuous outcome variables (total score on the GAD-7 and PHQ-9 scales) were
used to model the association between the predictor variables and mental health outcomes
because of a reduction in statistical power to detect the relationship between mental health
outcomes and predictor variables [34], using a dichotomised outcome variable. Random
effects were used to allow different starting points, implying a specific model for each
individual. The linear mixed model can be found in Appendix B.

2.3.4. Model Building

In order to answer the research hypotheses posed in this study, we started with a null
or empty model that reports whether there is a significant variance between individuals
regarding anxiety and depression.

The second step of the modelling process consisted of including the second-level
time variable, together with a random intercept, depending on its significance. The third
model included the time variable (with the third time period as a reference period be-
cause this represents a time period with low restrictions) and six first-level predictor
variables—namely, gender, age categories, region of residence, employment status, educa-
tional level, and household composition. In the fourth model, we added the other variables
of interest: level of social support, personality trait extraversion, appointment with a psy-
chologist/psychiatrist, and exposure to COVID-19. As the last step, the interaction effects
between time and all other predictor variables were included one by one in the model.
Only the models with a significant interaction effect were reported.

Regarding the fit of the models, O’Connell and McCoach [35] stated that differences of
2–5 between the model fit statistics (AIC or BIC) provide positive evidence for favouring
the more complex model, differences of 6–10 provide strong evidence, and differences
above 10 provide very strong evidence for favouring the more complex model.

A missing values analysis with Little’s test [36] showed that data were missing com-
pletely at random (Little’s MCAR test, Chi-Square (401) = 404.792; p = 0.44). To ensure
comparability of the models in terms of completeness, missing variables were imputed
using the fully conditional specification method. The proportion of missing values ranged
from 0.5% to 6.5% (Supplementary Materials Table S2). For the binary and ordinary vari-
ables with missing values, a logistic regression method was used to impute missing values.
For the continuous variables with missing values, the Mean Matching method was used [37].
We created 5 imputed datasets. This number was enough to achieve a very good efficiency
(the relative efficiency was close to 1.0 for all effects).

3. Results
3.1. Descriptive Statistics

Table 2 shows the demographic sample characteristics and descriptive data of all
predictor variables. A total of 1838 respondents were included in the sample, aged 20–88,
with a mean age of 53.5 years (SD = 13.5), during the first wave (T1). Furthermore, the
majority of the participants were female (63.2%), lived as a couple without children (40.7%),
were in a paid job (64.2%), and had a higher degree of education (74.0%). Some of these
variables have changed over time within individuals, resulting in a slight variation in
figures over time, as shown in Table 2. Furthermore, 74.2% had been infected/exposed to
the COVID-19 virus (4.0% reported infection with the COVID-19 virus at wave 6 and 72.9%
reported having an infected household member, family member, friend, or colleague at
wave 2). In terms of the personality trait extraversion, 12.9% scored as introverts, 70.4%
in the middle, and 16.7% as extraverts. Lastly, 10.2% of the respondents had a planned
consultation with a psychologist/psychotherapist or psychiatrist the last 4 weeks before
the start of the pandemic.
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Table 2. Descriptive analysis of the longitudinal data: people who participated in all 6 waves (crude %).

T1 T2 T3 T4 T5 T6

N % N % N % N % N % N %

Gender Men 675 36.7 672 36.5 675 36.7 671 36.6 672 36.6 671 36.5
Women 1162 63.2 1165 63.4 1160 63.2 1164 63.4 1164 63.3 1165 63.4
Other 1 0.1 1 0.1 1 0.1 1 0.1 2 0.1 2 0.1

Region Flanders 1182 64.3 1181 64.3 1176 64.1 1178 64.2 1180 64.2 1178 64.2
Brussels 199 10.8 201 10.9 203 11.1 203 11.1 202 11.0 204 11.0
Walloon 457 24.9 456 24.8 455 24.8 455 24.8 456 24.8 456 24.8

Age 18–29 94 5.1 91 5.2 96 5.2 94 5.1 66 3.6 68 3.6
30–49 591 32.2 591 32.1 588 32.2 592 32.2 584 31.8 585 31.8
50–64 682 37.1 682 37.1 682 37.1 680 37.0 659 35.9 657 35.8
65+ 471 25.6 470 25.6 469 25.6 470 25.6 529 28.8 528 28.8

Average age ±
standard deviation 45.8 ± 14.2 49.9 ± 14.4 50.8 ± 14 51.4 ± 14.2 53.2 ± 14.1 52.7 ± 14.7

Household
composition Living alone, without children 389 21.2 399 21.7 404 22.0 411 22.4 414 22.5 417 22.7

Couple, without child(ren) 748 40.7 746 40.6 738 40.2 749 40.8 746 40.6 753 41.0
Couple, with child(ren) 497 27.0 499 27.2 512 27.8 495 27.0 499 27.1 485 26.4

Living alone, with children 93 5.1 92 5.0 89 4.9 92 5.0 91 5.0 92 5.0
Together with parent(s), family, friends

or acquaintances 82 4.5 84 4.6 76 4.1 75 4.1 72 3.9 74 4.0

Other 29 1.6 18 1.0 17 0.9 14 0.8 16 0.9 17 0.9

Work status Paid job 1128 61.4 1125 61.2 1099 59.8 1097 59.7 1091 59.4 1089 59.4
Unemployed (not temporarily interrupted)) 43 2.3 43 2.3 40 2.2 35 1.9 40 2.2 40 2.1

Invalidity 47 2.6 47 2.6 45 2.5 44 2.4 46 2.5 46 2.5
Studies 16 0.9 17 0.9 16 0.9 15 0.8 14 0.8 14 0.7

Retirement 534 29.0 549 29.9 570 31.1 577 31.4 590 32.1 595 32.4
Household work 43 2.3 43 2.3 45 2.4 43 2.3 40 2.2 40 2.1

Other 27 1.5 14 0.8 20 1.1 25 1.4 16 0.9 13 0.7

Education Secondary degree (or lower) 477 25.9 476 25.8 481 26.2 474 25.8 475 25.8 479 26
Higher education 1361 74.1 1362 74.2 1355 73.8 1362 74.2 1363 74.2 1359 74

Infected/Exposed to
COVID-19 Yes 1364 74.2 1362 74.2 1363 74.2 1362 74.2 1364 74.2 1362 74.2

No 474 25.8 473 25.8 474 25.8 474 25.8 474 25.8 475 25.8

Social Support
Poor 479 26 486 26.4 425 23.1 628 34.2 548 29.8 399 21.7

Moderate 940 51.2 875 47.7 920 50.2 853 46.4 904 49.2 855 46.6
Strong 419 22.8 476 25.9 490 26.7 354 19.3 386 21.0 584 31.8

Personality traits Introversion 239 13.0 239 13.0 238 13.0 239 13.0 239 13.0 240 13.0
Middle 1288 70.1 1288 70.1 1288 70.1 1286 70.1 1288 70.1 1286 70.1

Extraversion 311 16.9 311 16.9 310 16.9 311 16.9 311 16.9 312 16.9

Pre-existing mental
health problem Yes 189 10.3 189 10.3 189 10.2 189 10.3 189 10.3 191 10.3

No 1648 89.7 1649 89.7 1647 89.8 1647 89.7 1648 89.7 1647 89.7
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Frequency distributions of both anxiety and depression during the COVID-19 crisis
are presented in Figure 1. During the pandemic, the weighted prevalence of anxiety and
depression were higher in all waves, compared with the anxiety and depression rates
during pre-COVID-19 times (HIS2018) (11.2% and 9.4%). Furthermore, during times of
stricter restrictions (T1, 4, and 5), the rates of anxiety and depression were the highest
(Figure 1).
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3.2. Predictors of Mental Distress
3.2.1. Anxiety

Results from linear mixed models showed the total variability in the continuous
anxiety score (GAD-7 scale). In each model (Table 3), the variability was decomposed into
two parts: the variability between the outcomes within every respondent (level 1 error
variance) and the variability between respondents (level 2 error variance).

First, the null model showed that the average anxiety score equalled 4.16 (SD = 1.00,
p < 0.001). The findings from the null model (model 1), with random intercept only, indicated
that there was significant variation between individuals regarding the anxiety score. The null
model indicated that 65.6% (14.7/(14.7 + 7.7)) of the total unexplained variance in the outcome
variable anxiety (intraclass correlation (ICC)) was attributed to differences between individuals,
which provides evidence for using multilevel regression models. As seen, this unexplained
variance decreased as the models became more complex (60.5% in model 5).

As the models in this study became more complex, the AIC and BIC values (model fit
statistics) decreased between the null model and the full models (>10, see Section 2. Materi-
als and Methods), thus indicating very strong evidence for a better model fit throughout
the progression of models.

The final model (model 5) showed that there was a significant effect of time on the
expected anxiety score. One can see a significant higher anxiety score (0.75, SD = 0.15,
p < 0.001) during T1 (severe restrictions), compared with T3 (low restrictions). The anxiety
score was also estimated to be significantly higher during T4 (0.35, SD = 0.15, p < 0.05) and
T5 (0.33, SD = 0.15, p < 0.05) (both moderate restrictions), compared with T3. The score on
anxiety decreased in the last time period of June 2021 (low restrictions), compared with T3
(−0.23, SD = 0.15), although this difference was not statistically significant (p > 0.05).
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Table 3. Estimates (SE) from linear mixed models examining the total score on the GAD-7 anxiety
scale (N = 1835).

Model 1
(Intercept

Only)

Model 2
(Time)

Model 3
(Time +

Background
Variables)

Model 4
(Other

Explanatory
Variables)

Model 5
(Time *
Gender)

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)

Fixed effects

Intercept 4.16 *** (1.00) 3.89 *** (0.11) 2.37 *** (0.28) 0.77 *** (0.37) 0.83 * (0.37)

Time 1 1.17 *** (0.09) 1.16 *** (0.09) 1.12 *** (0.09) 0.75 *** (0.15)
2 −0.16 (0.09) −0.17 (0.09) −0.20 * (0.09) −0.08 (0.15)

3 (ref.)
4 0.55 *** (0.09) 0.56 *** (0.09) 0.43 *** (0.09) 0.35 * (0.15)
5 0.36 *** (0.09) 0.40 *** (0.09) 0.31 *** (0.09) 0.33 * (0.15)
6 −0.26 ** (0.09) −0.21 * (0.09) −0.18 * (0.09) −0.23 (0.15)

Gender Man (ref.)
Woman 0.84 *** (0.18) 0.79 *** (0.17) 0.69 *** (0.21)

Region Flanders (ref.)
Brussels 0.92 ** (0.29) 0.77 * (0.27) 0.77 ** (0.27)
Walloon 0.95 *** (0.21) 0.90 *** (0.20) 0.90 *** (0.20)

Age 18–29 (ref.) 1.50 *** (0.40) 1.31 ** (0.39) 1.32 ** (0.39)
30–49 1.38 *** (0.26) 1.07 *** (0.26) 1.08 *** (0.26)
50–64 0.48 * (0.21) 0.29 (0.21) 0.30 (0.21)
65+ - - -

Household type Living alone, without children −0.06 (0.20) −0.28 (0.19) −0.28 (0.19)
Couple, without child(ren) (ref.) - - -

Couple, with child(ren) 0.05(0.18) 0.04(0.18) 0.03(0.17)
Living alone, with children −0.06 (0.32) −0.32 (0.31) −0.33 (0.31)

Together with parent(s), family, friends,
or acquaintances −0.22 (0.34) −0.28 (0.33) −0.31 (0.33)

Other −0.59 (0.40) −0.71 (0.39) −0.70 (0.39)

Work status Paid job (ref.) - - -
Unemployed (not temporarily interrupted)) 0.82 * (0.32) 0.70 * (0.32) 0.70 * (0.32)

Invalidity 0.85 * (0.39) 0.39 (0.38) 0.40 (0.38)
Studies −0.12 (0.60) 0.00 (0.59) −0.01 (0.59)

Retirement −0.70 *** (0.20) −0.68 *** (0.20) −0.68 *** (0.20)
Household work 0.31 (0.41) 0.39 (0.41) 0.40 (0.41)

Other 0.17 (0.38) 0.17 (0.37) 0.16 (0.37)

Education Secondary degree (or lower) 0.51 ** (0.17) 0.45 ** (0.17) 0.44 ** (0.17)
Higher degree (ref.)

Infected/exposed
to COVID−19 Yes 0.47 ** (0.19) 0.47 ** (0.19)

No (ref.)

Social support Poor 1.32 *** (0.12) 1.32 *** (0.12)
Moderate 0.44 *** (0.09) 0.45 *** (0.09)

Strong (ref.)

Personality traits Introvert (ref.) -
Middle 0.64 * (0.25) 0.64 * (0.25)

Extravert 1.98 *** (0.31) 1.98 *** (0.32)

Pre-existing
mental health

problem
Yes 2.61 *** (0.29) 2.60 *** (0.29)

No (ref.)

Time * Gender 1-Women 0.57 ** (0.19)
1-Men (ref.)
2-Women −0.19 (0.19)

2-Men (ref.)
4-Women 0.12 (0.19)

4-Men (ref.)
5-Women −0.03 (0.19)

5-Men (ref.)
6-Women 0.08 (0.19)

6-Men (ref.)
3-Women

3-Men (ref.)

Error variance

Level-2 7.70 *** (0.11) 7.41 *** (0.11) 7.41 *** (0.11) 7.38 *** (0.11) 7.37 *** (0.11)

Level-1 intercept 14.71 ***
(0.53) 14.76 *** (0.53) 13.18 *** (0.47) 11.30 *** (0.42) 11.30 *** (0.42)

Model Fit
AIC 58,344 58,004 57,849 57,565 57,556
BIC 58,360 58,048 57,993 57,741 57,760

* p < 0.05; ** p < 0.01; *** p < 0.001. Values based on SAS PROC Mixed. Entries show parameter estimates with
standard errors in parentheses. Estimation method = ML; Satterthwaite degrees of freedom.
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Model 5 showed that the following groups were significantly more likely to have
higher levels of anxiety: Women (ref. = men, 0.69, SD = 0.21, p < 0.001), young people
(18–29 years old) (ref. = 65+, 1.32, SD = 0.39, p < 0.01), people aged 30–49 year (ref. = 65+,
1.08, SD = 0.26, p < 0.001), and people with a lower degree of education (ref. = higher
degree, 0.44, SD = 0.17, p < 0.01). Furthermore, unemployed people (ref. = paid job, 0.70,
SD = 0.32, p < 0.05) were more likely to have higher levels of anxiety. The opposite trend
was shown for retired people (ref. = paid job, −0.68, SD = 0.20, p < 0.001).

Furthermore, the results of model 5 showed that the following groups were more
likely to have higher levels of anxiety: people had previously planned an appointment with
a psychologist/psychotherapist or psychiatrist (ref.= people who had not, 2.60, SD = 0.29,
p < 0.001), extravert people (ref. = introvert people, 1.98, SD = 0.32, p < 0.001), people who
were infected/exposed to the COVID-19 virus (ref.= no infection/exposure to COVID-19,
0.47, SD = 0.19, p < 0.01), and people who reported poor (ref. = strong social support, 1.32,
SD = 0.12, p < 0.001) to moderate (ref. = strong social support, 0.44, SD = 0.09, p < 0.001)
social support.

Besides these main effects, model 5 showed a significant interaction effect of time and
gender. More specifically, the difference between T1 and T3 in anxiety was even larger for
women (0.57, SD = 0.19, p < 0.01), compared with that for men. Other models that modelled
the interaction effects of time and the other predictor variables (one by one) did not show
significant interaction effects, and therefore, they were not listed in Table 3.

3.2.2. Depression

Table 4 shows the linear mixed models for the continuous depression score (PHQ-9
scale). The first model (null model) showed that the average depression score is 4.18
(SD = 0.10, p < 0.001). Furthermore, the random intercept was significant (p < 0.001),
meaning that there was variation between individuals’ average depression scores. The
null model indicated an intraclass correlation (ICC) of 72% (17.34/(17.34 + 6.76)). This
means that the difference between respondents’ depression scores explains 72% of the
total variability, which can also be interpreted as the correlation between the scores of each
individual. In these models, the unexplained variance also tended to decrease by adding
more variables (to 66% in model 4).

The fit of the models became better (AIC and BIC values decreased) by adding more
explanatory variables in the models (difference >10 from models 1 to 4). The model fit,
however, did not improve after including the interaction terms between time and other
variables. The interaction of model 5 with the variables is, thus, not shown in Table 4.

The final model (model 4) indicated a significant effect of time on the depression score.
As for anxiety, we noted significant higher levels of depression at T1 (0.38, SD = 0.09, p < 0.001),
T4 (0.62, SD = 0.09, p < 0.001) and T5 (0.68, SD = 0.09, p < 0.001), compared with T3.

Model 4 showed that the following groups were significantly more likely to have
higher levels of depression: women (ref. = men, 0.49, SD = 0.18, p < 0.01), unemployed
people (ref. = paid job, 0.72, SD = 0.31, p < 0.05), people on invalidity (ref. = paid job, 0.93,
SD = 0.38, p < 0.001), young people (18–29 years old) (ref. = 65+, 1.61, SD = 0.38, p < 0.001),
people aged 30–49 years (ref. = 65+, 1.11, SD = 0.26, p < 0.001), and people aged 50–64 years
(ref. = 65+, 0.51, SD = 0.21, p < 0.05). The opposite trend (more likely to have lower levels of
depression) was shown for retired people (ref. = paid job, −0.64, SD = 0.19, p < 0.01).

Again, the same conclusions as for anxiety could be made—namely, that the following
groups were more likely to have higher levels of depression: people who had previously
planned an appointment with a psychologist/psychotherapist or psychiatrist (ref.= people who
had not, 2.95, SD = 0.30, p < 0.001), extravert people and people who had a middle score on the
extraversion scale (ref. = introvert people, 2.71, SD = 0.33, p < 0.001 and 0.75, SD = 0.27, p < 0.01,
respectively), people who were infected/exposed to the COVID-19 virus (ref.= no contact with
COVID-19, 0.43, SD = 0.21, p < 0.05), and people who reported poor (ref.= 1.49, SD = 0.11,
p < 0.001) to moderate (ref. = strong social support, 0.50, SD = 0.09, p < 0.001) social support.
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Table 4. Estimates (SE) from linear mixed models examining the total score on the PHQ-9 depression
scale (N = 1835).

Model 1
(Intercept Only)

Model 2
(Time)

Model 3
(Time + Background

Variables)

Model 4
(Other

Explanatory Variables)

Fixed effects

Intercept 4.18 *** (0.10) 3.84 *** (0.11) 2.15 *** (0.28) 0.31 (0.38)

Time 1 0.44 *** (0.09) 0.43 *** (0.09) 0.38 *** (0.09)
2 0.10 (0.09) 0.09 (0.09) 0.06 (0.09)

3 (ref.)
4 0.77 *** (0.09) 0.77 *** (0.09) 0.62 *** (0.09)
5 0.73 *** (0.09) 0.78 *** (0.09) 0.68 *** (0.09)
6 0.05 (0.09) 0.11 (0.09) 0.14 (0.09)

Gender Man (ref.)
Woman 0.57 ** (0.19) 0.49 ** (0.18)

Region Flanders (ref.)
Brussels 1.18 *** (0.30) 1.05 *** (0.28)
Walloon 1.09 *** (0.22) 1.06 *** (0.21)

Age 18–29 1.80 ***(0.40) 1.61 *** (0.38)
30–49 1.43 *** (0.27) 1.11 *** (0.26)
50–64 0.71 *** (0.21) 0.51 * (0.21)

65+ (ref.) - -

Household type Living alone, without
children 0.56 *** (0.21) 0.34 (0.20)

Couple, without
child(ren) (ref.) - -

Couple, with child(ren) 0.00 (0.18) −0.05 (0.18)
Living alone, with

children 0.11 (0.32) −0.13 (0.31)

Together with parent(s),
family, friends or

acquaintances
0.52 (0.34) 0.41 (0.33)

Other −0.39 (0.39) −0.53 (0.38)

Work status Paid job (ref.)
Unemployed (not

temporarily
interrupted))

0.81 ** (0.31) 0.72 * (0.31)

Invalidity 1.35 *** (0.39) 0.93 * (0.38)
Studies −0.39 (0.58) −0.22 (0.57)

Retirement −0.67 *** (0.20) −0.64 ** (0.19)
Household work 0.68 (0.42) 0.72 (0.40)

Other 0.38 (0.36) 0.40 (0.35)

Education Secondary degree (or
lower) 0.38 * (0.18) 0.31 (0.17)

Higher degree (ref.) - -

Infected/exposed to
COVID-19 Yes 0.43 * (0.21)

No (ref.) -

Social support Poor 1.49 *** (0.11)
Moderate 0.50 *** (0.09)

Strong (ref.)

Personality trait Introvert (ref.) -
Middle 0.75 ** (0.27)

Extravert 2.71 *** (0.33)

Pre-existing mental
health problem Yes 2.95 *** (0.30)

No (ref.) -

Error variance

Level-2 6.76 *** (0.10) 6.64 *** (0.10) 6.64 *** (0.10) 6.59 *** (0.10)
Level-1 intercept 17.34 *** (0.61) 17.35 *** (0.61) 15.46 *** (0.55) 12.79 *** (0.47)

Model Fit
AIC 57,415 57,261 57,102 56,710
BIC 57,431 57,306 57,245 56,886

* p < 0.05; ** p < 0.01; *** p < 0.001 Values based on SAS PROC Mixed. Entries show parameter estimates with
standard errors in parentheses. Estimation method = ML; Satterthwaite degrees of freedom.

4. Discussion

In this longitudinal, population-based study, we tracked changes in levels of anxiety
and depression during the first 15 months of the COVID-19 pandemic in Belgium and the
associated factors.
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This study highlighted that during the COVID-19 pandemic, the prevalence of symp-
toms of anxiety and depression evolved according to the degree of severity of the restriction
policies (research hypothesis 1). The results of this study showed that, at the beginning
of the crisis, a time when stay-at-home orders had been in place, the prevalence of symp-
toms of anxiety and depression was also significantly higher than the next time periods
during the COVID-19 crisis (May 2020 and September 2020), characterised by less strict
measures such as more possibilities to have social contacts, the reopening of schools and
bars/restaurants, etc.

This provides some evidence of coping and adjustment after the initial stress triggered
by the pandemic and subsequent strict lockdown measures. The evolution in mental
health according to the evolution of the policy measures has also been observed in other
Belgian studies [6,38,39]. The study of Beutels and Pepermans [38] also showed that
mental health problems often occur before restrictions are announced, anticipating and
probably as a result of changing perceived risks, and media coverage of impending changes.
Furthermore, large and persistent psychosocial impacts of the COVID-19 among adults
were found in a very diverse set of countries (in terms of epidemiological situations and
sociocultural backgrounds) all over the world [40]. The COVID-19 pandemic has resulted
in substantial global mental health challenges, such as increased levels of anxiety and
depression symptoms [41,42]. A systematic review in 204 different countries [43] showed
the increased prevalence of major depressive disorders and anxiety disorders.

Besides assessing the evolution of symptoms of anxiety and depression during the
pandemic, we examined the differences in risk in population subgroups (research hy-
pothesis 2). Although the prevalence of mental health problems was higher among all
sociodemographic groups during times of stronger restrictions, our findings showed that
women, young people, people with poor social support, extravert people, people being
infected or exposed to the COVID-19 virus, and people with pre-existing mental health
problems had higher levels of both anxiety and depression. In addition, having a lower
educational level was associated with a higher risk of anxiety, while being unemployed
was associated with a higher level of depression, compared with people with a paid job.

The finding that women were at greater risk of higher levels of anxiety and depression
than men is consistent with previous studies [10,18,40,41]. Various hypotheses have been
proposed to explain this increased vulnerability in women, including biological factors
such as physiological reactivity and hormones. [44]. Other studies showed that gender is a
better predictor than biological factors for explaining the difference in anxiety [45,46] and
depression [47].

Regarding the third research question, we can state that, in line with overall trends,
almost every subgroup experienced similar increases and decreases in anxiety and depres-
sion during the first 15 months of the COVID-19 pandemic. However, women were, in
general, more at risk for higher levels of anxiety. This difference in risk was the largest at
the beginning of the crisis (lockdown 1), which was not the case for the levels of depression,
where the difference in gender remained constant over the different waves.

The longitudinal study of Daly et al. [1] had already suggested that women in the
UK showed particularly pronounced declines in mental health status during the first
lockdown in April 2020. One possible explanation can be that women may be experiencing
a disproportional burden of the economic shock associated with the COVID-19 crisis during
the first lockdown. For example, mothers in two-parent households have experienced
greater increases in childcare responsibilities, interruptions to paid work, and job loss,
compared with fathers in such households. [48] Another possible explanation can be that
women work more often in the healthcare sector, which was highly confronted with the
negative consequences of the COVID-19 virus and insecurities during the first lockdown.
Studies of healthcare workers in China during the peak of the COVID-19 outbreak reported
that those who worked in medical units and those who worked as front-liners had a high
risk of exposure to COVID-19 patients and fear of being infected [49–52].
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The downward trend of psychological distress according to age is a much-debated
topic in the literature. A greater risk of psychological distress among young people was
also found in an international study [40] that compared eight countries across four different
continents, which was also confirmed in a Chinese study [53]. However, these findings
are quite surprising given that older people are at greater mortality risk from COVID-19.
One possible explanation can be that confinement measures have a particularly strong
(social, occupational, and psychological) impact on younger people. As older people
have, in general, a lower level of social, as well as professional activities, compared with
younger people, the confinement measures might have less impacted their social lives [6,54].
While the use of digital technologies might mitigate some of the negative effects of social
distancing, young people’s affinity with social media might also pose a threat to their
well-being when they are confronted with information overload and ‘fake news’, which is
especially detrimental during global crises [18,55].

Moreover, we expected that people with children [9,14] and people who are living
alone [56] would be highly affected by the pandemic. However, both groups were not
found as a significant predictor of higher levels of anxiety or depression in this study.

In contrast, the finding that a greater risk of higher levels of depression was associated
with being unemployed (compared with people with a paid job) is consistent with the
results of some other studies [57–59].

Besides financial insecurity, there are many other psychological costs of unemploy-
ment, including one’s potential loss of meaning in life, impairment of personal identity,
and loss of the self-esteem that one typically draws from one’s job [60].

As expected, this study showed that people with poor and even moderate social
support experience higher levels of anxiety and depression. Other research already showed
that social support was negatively associated with mental health outcomes [61]. Social
networks can give the opportunity to share feelings; thus, one can express fears and be
better equipped at managing these feelings of fear [62]. Moreover, seeking social support
is considered one of the coping strategies that may help overcome the fear related to the
outbreak of an epidemic [63]. Furthermore, social support plays a crucial role in decreasing
fear, as it enhances self-worth, social self-confidence, and the feeling that one can control
the outcome of events in life [64].

Another risk factor associated with anxiety and depression that is uniquely linked
to the COVID-19 situation is being infected by COVID-19 or having an infected relative.
Consistent findings were found with other studies [9,13,18,65,66], according to which being
infected/exposed to the COVID-19 virus was a significant predictor of mental distress.

In our multilevel mixed model, people with a pre-existing appointment with a psy-
chologist or psychiatrist were at a significantly higher risk for both symptoms of anxiety
and depression. However, in the literature, no evidence was found that there was a stronger
increase in symptoms of anxiety and depression during the COVID-19 pandemic in those
with a higher burden of mental disorders [67]. This study also provides no evidence of
a higher increase in the level of anxiety and depression during times of COVID-19 since
there was no significant interaction effect between time and having a pre-existing mental
health problem.

Finally, the findings indicate that the levels of anxiety and depression are higher
during times of COVID-19 among extravert people, compared with introvert people.
This is in contrast with findings that, under normal conditions, extraversion is robustly
associated with higher subjective well-being [68,69]. One possible explanation of these
findings is that physical distancing requirements might produce relatively small shifts
in introverts’ behaviour, leaving their feelings of social connection unchanged, because
they typically have fewer social interactions than extraverts [21–23]. Other studies also
showed that COVID-19 measures feel more unnatural for extravert people, leading to an
increasing level of mental distress and the feeling of social disconnectedness, compared
with introvert people [70,71]. However, no evidence was found of a different evolution of
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mental distress during the different periods of the COVID-19 pandemic between extravert
or introvert people.

Strengths and Limitations

This study contributes to existing research in important ways: first, this study sheds
light on changes in the level of anxiety and depression, at the population level, associated
with the pandemic and the accompanying prevention measures.

Due to performing a longitudinal study (with six measurement points), we can ensure
that the declines in levels of anxiety and depression could not be attributed to differences
in the sample across time points. Moreover, the large sample provided sufficient power
to estimate the patterns of change in levels of anxiety and depression across population
subgroups including those clinically vulnerable to COVID-19. This study contained a
whole range of possible predictive factors, which contributes to an understanding of which
specific groups of people are at higher risk to have higher levels of anxiety and depression.

Another strength of this research is that we used well-validated screening tools (GAD-7
and PHQ-9) to assess the incidence of anxiety and depression in the community, rather than
rely on data from those who present in healthcare settings with mental health difficulties.
However, it is important to emphasise that screening is not equal to a clinical diagnosis.

Due to the use of web surveys, which were accessible by mobile phone, a tablet, and
computer [24], it was possible to start these surveys relatively fast after the outbreak of
the pandemic. Another advantage of using a web survey is that it is very user-friendly,
with high-quality data that are readily available [72,73]. However, it is important to note
that online surveys also bring some disadvantages. The use of an online survey may have
impaired the representativeness of the sample, with adults who cannot read, who cannot
afford a computer/internet, and those who are less comfortable using a computer being
potentially underrepresented [74].

The design of the online study also makes it difficult to reach some vulnerable groups
in the population such as foreigners living in Belgium. However, survey findings indicated
that the mental health of refugees and migrants during the COVID-19 pandemic was
significantly impacted, particularly for certain subgroups (i.e., insecure housing situation
and residence status) who reported experiencing higher levels of increased discrimination
and increases in daily life stressors [75]. To target vulnerable groups, such as less educated
people or people of foreign origin, it is better to opt for other data collection techniques
such as interview-driven data collection [76].

We also cannot dismiss the possibility of a selection bias in our study: people who
participated in all six waves of the study (15 months in total) may have experienced less
or more anxiety and depression, compared with the people who drop out after one wave.
However, because we performed a longitudinal study with the same participants over time,
we were able to have a clear view of the effect of the different time periods with additional
measures on mental health and contributing factors of mental health.

5. Conclusions

In summary, our findings suggest that the levels of anxiety and depression of a sub-
stantial proportion of the population may have been affected, especially during periods of
strict measures imposed by the government. Evidence was found of coping and adjustment
after the initial stress of the pandemic, as the proportion of participants with symptoms
of anxiety and depression decreased during times of lower policy restrictions, to almost
the same level as the pre-COVID times (BHIS2018) (especially for anxiety). This pattern of
‘resilience’ is commonly observed in response to stressful or traumatic life events [77].

As the COVID-19 pandemic is currently predicted to linger for an extended period
of time, possibly even a few years [78], the governments need to develop methods to
help those in the greatest need, especially during periods of strict lockdown. Risk groups
should be targeted for counselling and extra social support. Especially, the increased risk of
developing anxiety and depression among younger adults is concerning, as this is a group
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who may be experiencing mental health difficulties for the first time and, therefore, in need
of early intervention. Previous research has established the substantial lifetime economic
costs of mental health problems (e.g., through sickness absence, job loss, etc.) [52,79].
Therefore, investment in mental health treatment programs and supports is crucial.
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Appendix A

Question Regarding Anxiety (GAD-7 scale)
During the past two weeks, how often have you encountered difficulties such as:

− Feeling nervous or anxious;
− Not being able to stop worrying or not being able to control your worries;
− Worrying too much about different things;
− Having difficulty relaxing;
− Being so restless that it’s difficult for you to keep still;
− Being easily upset or irritable and feeling scared.

One can answer these questions on a scale where 0 = ‘not at all’, 1 = ‘Yes, several days’,
2 = ‘Yes, more than half the time’, and 3 = ‘ Yes, nearly every day’.

Question Regarding Depression (PHQ-9 scale)
During the past two weeks, how often have you encountered difficulties such as:

− Having little interest or pleasure in activities;
− Feeling down, depressed, or hopeless;
− Trouble falling or staying asleep, or sleeping too much;
− Feeling tired or having little energy;
− Poor appetite or overeating;
− Feeling bad about yourself—or that you are a failure or have let yourself or your

family down;
− Trouble concentrating on things, such as reading the newspaper or watching television;
− Thoughts that you would be better off if you were no longer alive;
− Feeling lonely.

One can answer these questions on a scale where 0 = ‘not at all’, 1 = ‘Yes, several days’,
2 = ‘Yes, more than half the time’, and 3 = ‘ Yes, nearly every day’.

https://www.mdpi.com/article/10.3390/bs12050141/s1
https://www.mdpi.com/article/10.3390/bs12050141/s1
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Appendix B

Statistical model
The linear mixed model is formulated as follows:

Yij = β0 + bi + β1 tij +
7

∑
p=1

(β1+p Xip + β8+p Xip tij ) + εij

where bi ∼N (0, σ2
i ) and εij ∼N (0, σ2

res). Yij represents the jth measurement of the ith
individual where j = (1,2,3,4,5,6) (different waves of the survey) and i = 1,2,3, . . . , 1838
(all respondents of the study), and β0 denotes the fixed intercept. Parameter bi represents
the individual random intercept. Parameter β1 represent the coefficient for the time effect.
The regressor tij is a categorical variable ranging from T1 to T6. Parameter β1+p values
denote the coefficients of the predictor variables, while parameter β8+p values stand for
the coefficients for the interaction of the prediction variables with time. Regressor Xip

represents the fixed effects regressors. Parameter σ2
i represents the variability between

individuals. The error term is represented by εij, and parameter σ2
res represents variability

within individuals.
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65. Özdin, S.; Bayrak Özdin, Ş. Levels and predictors of anxiety, depression and health anxiety during COVID-19 pandemic in
Turkish society: The importance of gender. Int. J. Soc. Psychiatry 2020, 66, 504–511. [CrossRef] [PubMed]

66. Paulino, M.; Dumas-Diniz, R.; Brissos, S.; Brites, R.; Alho, L.; Simões, M.R.; Silva, C.F. COVID-19 in Portugal: Exploring the
immediate psychological impact on the general population. Psychol. Health Med. 2020, 26, 44–55. [CrossRef] [PubMed]

67. Pan, K.-Y.; Kok, A.A.L.; Eikelenboom, M.; Horsfall, M.; Jörg, F.; Luteijn, R.A.; Rhebergen, D.; van Oppen, P.; Giltay, E.J.;
Penninx, B.W.J.H. The mental health impact of the COVID-19 pandemic on people with and without depressive, anxiety, or
obsessive-compulsive disorders: A longitudinal study of three Dutch case-control cohorts. Lancet Psychiatry 2021, 8, 121–129.
[CrossRef]

68. Anglim, J.; Horwood, S.; Smillie, L.D.; Marrero, R.J.; Wood, J.K. Predicting psychological and subjective well-being from
personality: A. meta-analysis. Psychol. Bull. 2020, 146, 279–323. [CrossRef]

69. Steel, P.; Schmidt, J.; Shultz, J. Refining the relationship between personality and subjective well-being. Psychol. Bull. 2008, 134,
138–161. [CrossRef]

70. Folk, D.; Okabe-Miyamoto, K.; Dunn, E.; Lyubomirsky, S. Did Social Connection Decline During the First Wave of COVID-19?:
The Role of Extraversion. Collabra Psychol. 2020, 6, 1. [CrossRef]

71. Wijngaards, I.; De Zilwa, S.C.M.S.; Burger, M.J. Extraversion Moderates the Relationship Between the Stringency of COVID-19
Protective Measures and Depressive Symptoms. Front. Psychol. 2020, 11, 568907. [CrossRef]

http://doi.org/10.1016/S1550-8579(07)80057-X
http://doi.org/10.1080/15374416.2011.597082
http://www.ncbi.nlm.nih.gov/pubmed/21916691
http://doi.org/10.1023/A:1011096604861
http://doi.org/10.1111/1475-5890.12240
http://doi.org/10.1016/j.bbi.2020.03.028
http://doi.org/10.1016/j.ijantimicag.2020.105924
http://doi.org/10.1016/j.psychres.2020.112936
http://doi.org/10.1016/j.bbi.2020.04.031
http://www.ncbi.nlm.nih.gov/pubmed/32304883
http://doi.org/10.1016/j.ajp.2020.102092
http://www.ncbi.nlm.nih.gov/pubmed/32315963
http://doi.org/10.1016/S2352-4642(20)30186-3
http://doi.org/10.1371/journal.pone.0231924
http://doi.org/10.1016/j.yfrne.2014.05.004
http://www.ncbi.nlm.nih.gov/pubmed/24887405
http://doi.org/10.1371/journal.pone.0241658
http://www.ncbi.nlm.nih.gov/pubmed/33147259
http://doi.org/10.1186/s12888-018-1591-4
http://doi.org/10.1007/s12144-021-02395-y
http://doi.org/10.1089/cyber.2020.29181.bkw
http://doi.org/10.11622/smedj.2020046
http://doi.org/10.1016/j.paid.2008.01.016
http://doi.org/10.1177/0020764020927051
http://www.ncbi.nlm.nih.gov/pubmed/32380879
http://doi.org/10.1080/13548506.2020.1808236
http://www.ncbi.nlm.nih.gov/pubmed/32809853
http://doi.org/10.1016/S2215-0366(20)30491-0
http://doi.org/10.1037/bul0000226
http://doi.org/10.1037/0033-2909.134.1.138
http://doi.org/10.1525/collabra.365
http://doi.org/10.3389/fpsyg.2020.568907


Behav. Sci. 2022, 12, 141 18 of 18

72. Braekman, E.; Drieskens, S.; Charafeddine, R.; Demarest, S.; Berete, F.; Gisle, L.; Tafforeau, J.; Van Der Heyden, J.; Van Hal, G.
Mixing mixed-mode designs in a national health interview survey: A pilot study to assess the impact on the self-administered
questionnaire non-response. BMC Med. Res. Methodol. 2019, 19, 212. [CrossRef]

73. Braekman, E.; Charafeddine, R.; Demarest, S.; Drieskens, S.; Berete, F.; Gisle, L.; Van der Heyden, J.; Van Hal, G. Comparing
web-based versus face-to-face and paper-and-pencil questionnaire data collected through two Belgian health surveys. Int. J.
Public Health 2020, 65, 5–16. [CrossRef]

74. Evans, J.R.; Mathur, A. The value of online surveys. Internet Res. 2005, 15, 195–219. [CrossRef]
75. Spiritus-Beerden, E.; Verelst, A.; Devlieger, I.; Langer Primdahl, N.; Botelho Guedes, F.; Chiarenza, A.; De Maesschalck, S.; Durbeej,

N.; Garrido, R.; Gaspar de Matos, M.; et al. Mental Health of Refugees and Migrants during the COVID-19 Pandemic: The Role of
Experienced Discrimination and Daily Stressors. Int. J. Environ. Res. Public. Health 2021, 18, 6354. [CrossRef] [PubMed]

76. Braekman, E.; Demarest, S.; Charafeddine, R.; Drieskens, S.; Berete, F.; Gisle, L.; Van der Heyden, J.; Van Hal, G. Unit Response
and Costs in Web Versus Face-To-Face Data Collection: Comparison of Two Cross-sectional Health Surveys. J. Med. Internet Res.
2022, 24, e26299. [CrossRef] [PubMed]

77. Infurna, F.J.; Luthar, S.S. Re-evaluating the notion that resilience is commonplace: A review and distillation of directions for
future research, practice, and policy. Clin. Psychol. Rev. 2018, 65, 43–56. [CrossRef]

78. Kissler, S.M.; Tedijanto, C.; Goldstein, E.; Grad, Y.H.; Lipsitch, M. Projecting the transmission dynamics of SARS-CoV-2 through
the postpandemic period. Science 2020, 368, 860–868. [CrossRef]

79. Trautmann, S.; Rehm, J.; Wittchen, H.-U. The economic costs of mental disorders: Do our societies react appropriately to the
burden of mental disorders? EMBO Rep. 2016, 17, 1245–1249. [CrossRef]

http://doi.org/10.1186/s12874-019-0860-3
http://doi.org/10.1007/s00038-019-01327-9
http://doi.org/10.1108/10662240510590360
http://doi.org/10.3390/ijerph18126354
http://www.ncbi.nlm.nih.gov/pubmed/34208243
http://doi.org/10.2196/26299
http://www.ncbi.nlm.nih.gov/pubmed/34994701
http://doi.org/10.1016/j.cpr.2018.07.003
http://doi.org/10.1126/science.abb5793
http://doi.org/10.15252/embr.201642951

	Introduction 
	Materials and Methods 
	Setting 
	Dataset 
	Measures 
	Mental Distress 
	Predictor Variables 
	Statistical Analysis 
	Model Building 


	Results 
	Descriptive Statistics 
	Predictors of Mental Distress 
	Anxiety 
	Depression 


	Discussion 
	Conclusions 
	Appendix A
	Appendix B
	References

