
lable at ScienceDirect

Public Health 217 (2023) 65e73
Contents lists avai
Public Health

journal homepage: www.elsevier .com/locate/puhe
Original Research
Depression trajectories during the COVID-19 pandemic in the high-
quality health care setting of Switzerland: the COVCO-Basel cohort

N. Probst-Hensch a, b, *, A. Jeong a, b, D. Keidel a, b, M. Imboden a, b, G. Lovison a, b, c

a Swiss Tropical and Public Health Institute, Allschwil, Switzerland
b Department of Public Health, University of Basel, Switzerland
c Department of Economics, Business and Statistics, University of Palermo, Italy
a r t i c l e i n f o

Article history:
Received 14 July 2022
Received in revised form
13 December 2022
Accepted 9 January 2023
Available online 16 January 2023

Keywords:
Mental health
COVID-19
Depression
Population-based
Cohort
Longitudinal
Trajectory clusters
* Corresponding author. Head Department of Epid
Swiss Tropical and Public Health Institute, Kreu
Switzerland

E-mail address: nicole.probst@swisstph.ch (N. Pro

https://doi.org/10.1016/j.puhe.2023.01.010
0033-3506/© 2023 The Authors. Published by Elsevie
creativecommons.org/licenses/by/4.0/).
a b s t r a c t

Objectives: During the pandemic, Switzerland avoided stringent lockdowns and provided funds to sta-
bilize the economy. To assess whether and in what subgroups the pandemic impacted on depressive
symptoms in this specific Swiss context, we derived depression trajectories over an extended pandemic
period in a Swiss cohort and related them to individuals' sociodemographic characteristics.
Study design: This was a population-based cohort study.
Methods: The population-based COVCO-Basel cohort in North-Western Switzerland invited 112,848
adult residents of whom 12,724 participated at baseline. Between July 2020 and December 2021, 6396
participants answered to additional 18 monthly online questionnaires. Depression symptoms were
repeatedly measured by the DASS-21 scale. Group-based Trajectory Models methods were applied to
identify clusters of similar depression trajectories. Trajectory clusters were characterized descriptively
and with a Multinomial response model.
Results: Three distinct trajectories were identified. The ‘Highly affected’ trajectory (13%) had a larger
presence of younger and female participants with lower average income, higher levels of past depression,
and living alone. A majority of individuals in the ‘Unaffected’ trajectory (52%) were of medium or high
average income, older average age, without previous depression symptoms, and not living alone. The
‘Moderately affected’ trajectory (35%) had a composition intermediate between the two opposite
‘extreme’ trajectories.
Conclusions: This study is among few studies investigating depression trajectories up to the time when
COVID-19 vaccination was readily available to the entire population. During these 18 months of the
pandemic, depressive symptoms increased in a substantial percentage of participants. Economic support,
high-quality health care system, and moderate containment measures did not sufficiently protect all
population subgroups from adverse, potentially long-term psychological pandemic impacts.
© 2023 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

As health is a state of complete physical, mental and social well-
being, efforts to prevent SARS-CoV-2 infections must be parallelled
by measures to maintain mental health.1,2 Possible pathways from
the pandemic to poor mental health include, but are not restricted
to, fear of infection, a severe disease course, and vaccination; job
loss and financial worries; work-life conflict; conflicts in family and
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social networks; social isolation; unhealthy or addictive behaviour;
cultural and travel restrictions; a general loss of freedom; and
feelings of uncertainty.3,4 Inadequate utilization of, and access to,
mental health care may have contributed to the increasing symp-
toms burden. The COVID-19 pandemic not only challenged the
capacity of infection-related care, but also mental health care,
which is in any case often marginalized compared to other health
service domains.1,5

According to a recentmeta-analysis of 43 repeated cross-sectional
and longitudinal studies covering the first year of the pandemic,
mental health including depression symptoms worsened on average
during the first twomonths of the pandemic and increased in a dose-
dependent manner with the number of COVID-19 cases and deaths
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and with the stringency of governmental lockdown measures. Past
the first two pandemic months, the heterogeneity of mental health
symptom trajectories was very high,6 thereby questioning the
meaning of overall trajectories reported inpreviousmeta-analyses.7,8

Evidence on substantial differences in longer-term mental reactions
to the pandemic and the numerous pathways potentially affecting
mental healthduring thepandemicpoint to the need for context- and
subgroup-specific evidence on symptom trajectories obtained from
longitudinally assessed individuals.

Understanding individual differences in longer-term mental
health reactions to pandemic situations is of policy relevance for
more precise predictions on the pandemic contribution to the
future mental health burden,8 and for future pandemic prepared-
ness in targeting preventive interventions and in designing
containment measures to protect the most susceptible groups from
adverse mental health effects. It also supports clinicians in paying
attention to patients at high risk for developing a clinically relevant
mental disorder as a result of the pandemic.

Yet, the studies investigating the trajectories of mental health
symptoms based on repeatedly interviewed participants in suffi-
ciently sized adult general population studies are still limited and
often cover the first pandemic months only.2,9,10,11,12,13,14,15,16e18

These shorter-term trajectory studies inconsistently point to dif-
ferences in mental health responses by age, sex, socio-economic
status, or pre-existing mental and physical health conditions in
the first phases of the pandemic. More recent longitudinal trajec-
tory studies covering a period of at least one year after the start of
the pandemic are evolving, covering different cultural contexts, and
they confirm the existence of clusters of individuals with higher
and lower mental health score trajectories (e.g. depression, anxiety,
stress, post-traumatic stress disorder, or a combination there-
of),19e24 with scores seemingly worse during phases of lockdown,
in young adults, inwomen, and in peoplewith pre-existing physical
and mental health conditions. Other factors associated with more
severe mental health trajectories included social isolation, un-
healthy lifestyles and sleep problems, lack of outdoor access, do-
mestic violence, and financial problems.19e24 Interestingly, in
France where financial support was provided to affected occupa-
tional groups, financial difficulties were not associated with the
level of mental health symptoms19

The aim of this study was, first, to identify clusters of similar
depression trajectories over an extended period of the pandemic,
and second, to relate these trajectories to individuals' sociodemo-
graphic characteristics. The study is based on longitudinal data from
more than 10,000 randomly selected residents fromNorth-Western
Switzerland, an economicallywell-off country usually considered as
a countrywith one of theworldwidemost highly performing health
care systems.25 The country was evaluated to handle the pandemic
comparatively well, both from a health26 and from an economic
(https://www.admin.ch/gov/en/start/documentation/media-
releases.msg-id-86822.html) perspective, and avoided very strin-
gent lockdowns.27

Methods

Study population

We analyzed the trajectories of the depression scores in the
digital COVCO-Basel cohort implemented in July 2020 in North-
Western Switzerland to investigate the long-term impact of the
COVID-19 containment measures on broad health domains.28

Persons aged 18 years or older residing in Basel-Stadt or Basel-
Landschaft for at least 5 years were eligible. Equally sized canton
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and age-stratified (18e49, 50e65, 65þ years) random samples of
eligible individual residents were provided by the Federal Statisti-
cal Office. Study invitations were sent to the randomly sampled
individuals inwaves by surface mail. Of 112,848 people receiving an
invitation, 12,724 participated at baseline and entered the study
between July 2020 and April 2021. The COVCO-Basel study popu-
lation is comparable to the total population in the two cantons in
terms of publicly available sociodemographic factors including
gender andmarital status (see final COVCO-Basel report available in
German only: https://www.swisstph.ch/fileadmin/user_upload/
CoVCoBasel_Schlussbericht_20211028.pdf).

Women are overrepresented in the age group <65 years and
underrepresented in the age group 65þ years. Foreign
languageespeaking residents are underrepresented as question-
naires were only provided in German in the absence of funds for
multilingual translations.

Between July 2020 and December 2021, participants answered
to a baseline and repeated monthly online questionnaires imple-
mented in REDCap (Research Electronic Data Capture) data
collection system (https://www.project-redcap.org/). The study
period was divided into two-week periods (fortnights), and we
included in the analysis 6396 participants with depression score
recorded for at least eight fortnights, not necessarily in a row.
Participants with segments of trajectories shorter than eight fort-
nights would excessively influence estimation of the parameters
characterizing the clusters, since we fit polynomials of increasing
degree to the observed trajectories (see below).

The study protocol was approved by the regional ethics com-
mittee (Ethikkommission Nordwest-und Zentralschweiz 2020-
00927) and all participants provided informed consent before
enrolment to the study.
Depressive symptom score

Depressive symptoms were measured using the Depressive
Anxiety Stress Scale (DASS-21.)29

Each item (depression; anxiety; stress) is scored on a 0e3 scale:
‘never ¼ 0, sometimes ¼ 1, often ¼ 2, and (almost) always ¼ 3’. The
score for each domain is calculated by summing up the scores for
the corresponding seven items and multiplying the total by 2. The
score can be divided, to aid interpretation, into the following cat-
egories (normal ¼ 0e9, mild ¼ 10e13, moderate ¼ 14e20,
severe ¼ 21e27, and extremely severe¼ 28þ) for each domain. But
the present study a priori focused on the original quantitative
discrete depression score, rather than on categories, as endpoint,
with a possible score range from 0 to 42.
Descriptive characteristics of trajectories

Age in years and sex were self-reported. Non-binary sex was
excluded because of its small sample size. Self-reported household
income was classified into three categories: below 6000,
6000e15,000, and 15,000þ CHF/month (1 CHF is equivalent to
approximately 1.05 US$). Educationwas classified into six levels: no
school degree, compulsory school, vocational training, high school
diploma, technical college/University of Applied Sciences, University
(including Polytechnical University). Canton of residence distin-
guished Basel-Stadt (urban) and Basel-Landschaft (periurban/rural).
Living status was dichotomised into ‘Alone’ vs ‘Not alone’.

Participants were asked to retrospectively report past depres-
sive symptoms according to DASS-21 scale for the month of the
baseline assessment in the year before the pandemic.

https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-86822.html
https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-86822.html
https://www.swisstph.ch/fileadmin/user_upload/CoVCoBasel_Schlussbericht_20211028.pdf
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https://www.project-redcap.org/
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For sensitivity analysis, time of study entry was defined as the
period of completing the baseline questionnaire, categorised as
follows: JulyeSep 2020; OcteDec 2020; JaneApril 2021.

Statistical analysis

In the first step, we applied Group-based Trajectory Models
(GBTM) methods to identify clusters of similar trajectories. The
approach by Nielsen et al. (2014)30 estimates by maximum likeli-
hood a finite mixture model where each individual belongs to a
cluster with an unknown probability (to be estimated), and the
response in each class is assumed to be distributed as a Zero-
inflated Poisson with expected value varying polynomially with
time. A Zero-inflated Poisson distribution is appropriate for the
depression score, which has a discrete domain, ranging from 0 to
42, and a positively skewed distribution characterized by an excess
of zeroes (see Supplementary Fig. S1). Although other approaches
are present in the literature for this purpose, in particular models in
the wide class of Structural Equation Models (like the Latent
Growth Mixed Models e LGMM), we preferred the GBTM approach
mainly for two reasons: i) GBTMs are somewhat more ‘exploratory’
than LGMMs, as they just ‘agnostically’ identify groups of similar
Fig. 1. Estimated trajectories of depression symptom scores for the three cl
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trajectories in the population, leaving to further analyses the task to
characterise such classes (see below, the description of the second
step of analysis); ii) GBTMs are more flexible in the choice of the
response distribution, and therefore more appropriate for our
choice of assuming a Zero-inflated Poisson distribution for the
depression score. For a non-technical comparison of the two ap-
proaches, see Frankfurt et al.31

After obtaining the clusters of similar trajectories, we estimated
the average trajectories for each cluster and plotted them in Fig. 1.

In the second step, we characterised the clusters both in
descriptive and model-based terms. The descriptive analysis is a
simple graphical representation of the distribution of selected
characteristics (specifically: age, gender, income, canton, education,
living status, past depression) in the clusters of similar trajectories.
The modelling approach consisted in treating cluster membership
as a categorical polytomous response variable, specifying a multi-
nomial responsemodel and testing the statistical significance of the
same characteristics used in the descriptive phase, as independent
predictors of the cluster membership.

All statistical analyses were conducted using R 4.0.32 The GBTM
analysis used the codemade available by Paul Schneider at the URL:
https://raw.githubusercontent.com/bitowaqr/traj/master/raw_
usters (n ¼ 6396, number of clusters k ¼ 3, polynomial degree P ¼ 3).

https://raw.githubusercontent.com/bitowaqr/traj/master/raw_code.R


Table 1
Baseline characteristicsa of COVCO-Basel participants, comparing participants included vs not-included in the current analysis.

Participants included (�8 occasions) Participants excluded (<8 occasions)

N 6396 6328
Age [Years] 57.66 (14.17) 55.4 (15.3)
Sex Female 3561 (55.68) 3430 (54.2)

Male 2835 (44.32) 2898 (45.8)
Household income <6000 CHF/month 1842 (28.80) 1830 (28.91)

6000-15000 CHF/month 3610 (56.44) 3414 (53.95)
15,000þ CHF/month 745 (11.65) 804 (12.70)
NA 199 (3.11) 280 (4.43)

Canton Basel-Stadt 3137 (49.05) 3160 (49.90)
Basel-Landschaft 3259 (50.95) 3168 (50.10)

Education No school degree 4 (0.06) 6 (0.10)
Compulsory school 140 (2.19) 175 (2.77)
Vocational training 2234 (34.93) 2058 (32.52)
High school 383 (5.99) 402 (6.36)
Technical college/University of Applied Sciences 1565 (24.47) 1537 (24.28)
University (including Polytechnic) 2060 (32.21) 2076 (32.80)
NA 10 (0.15) 74 (1.17)

Living status Alone 1362 (21.29) 1316 (20.79)
Not alone 4994 (78.08) 4910 (77.60)
NA 40 (0.63) 102 (1.61)

Past depression (score 0e42) 2.62 (5.14) 2.66 (5.05)

a Data presented as mean (standard deviation) or count (percentage).
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code.R. Multinomial logit models have been fitted using the library
VGAM. The plots have been produced using the library ggplot2.
Results

Study population characteristics are summarized in Table 1. The
sample has an overrepresentation of females. Participants are well
educated with 32% having a University degree. The mean preva-
lence of moderate to severe depressive symptoms one year before
entry into the study was 8.18% (age group 18e49 years), 3.47% (age
group 50e65 years) and 2.31% (age group 65þ years). Participants
answering to at least eight occasions did not differ from excluded
participants.
Finding clusters of similar trajectories using GBTM

Based on computational stability, the degree of the polynomials
used to estimate the average trajectories in the clusters has been
fixed at P ¼ 3 (i.e. cubic polynomials) and the number of clusters
has been fixed at k ¼ 3, using AIC and BIC as criteria. k ¼ 4 clusters
were slightly superior in terms of AIC and BIC, but posed problems
in terms of convergence. Moreover, the four clusters obtained were
not as well separated as the three clusters chosen for this paper: in
particular, groups 3 and 4 differ on average only by about 1 point of
depression score. This difference does not appear to be relevant in
public health terms, and this led us to prefer the classification into 3
clusters over 4, notwithstanding the small gain in AIC and BIC. The
‘typical’ (average) trajectories of the three clusters of similar tra-
jectories are graphically represented in Fig. 1. Cluster 1 (‘Highly
affected’), with an estimated prevalence of 13%, starts already at a
higher average level of depression score, and follows markedly the
waves the COVID-19 pandemic. Mental health, in terms of
depression score, of members of this cluster is strongly influenced
by the pandemic and stays elevated by December 2021 compared
to the baseline depression score. On the contrary, Cluster 3 (‘Un-
affected’), with an estimated prevalence of 52%, starts at very low
levels of depression and has a typical trajectory over time that is
hardly influenced by the waves of the COVID-19 pandemic. Finally,
Cluster 2 (‘Moderately affected'), with an estimated prevalence of
35%, has an intermediate pattern, similar to Cluster 1, but with
attenuated effects of the waves of the COVID-19 pandemic.
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Exploratory analysis
Fig. 2 graphically displays the distribution of selected character-

istics in the three clusters: (a) age, (b) sex, (c) income, (d) educational
level, (e) canton, (f) living status, and (g) past depression. Visual in-
spection of Fig. 2(aeg) suggests that age, sex, income, living status,
and past depressionmay play a role in explainingmembership in the
three clusters, and therefore different trajectories in mean depres-
sion. In Cluster 1 (the ‘Highly affected’), there is a relatively larger
presence, compared to the other two clusters, of participants who
are younger, female, with lower average income, living alone, with
higher levels of past depression. On the contrary, in Cluster 3 (the
‘Unaffected’), there is a majority of individuals with medium or older
average age, high average income, not living along, with no previous
symptoms of depression, while sex seems to be balanced in this
Cluster. Cluster 2 has a composition intermediate between the two
opposite ‘extreme’ Clusters 1 and 3. Cantonal residency (urban vs
periurban/rural setting) and educational level did not seem to play a
significant role in characterizing the three clusters.
Model-based analysis
A selection procedure, starting from the full multinomial

logit model with all covariates additively included and carried
out using both AIC and BIC, has provided the following final
model:

logðp1 =p3Þ¼b01þb11Ageþb21Sex2þb31Income2þb41Income3
þb61LivingStatus2þb51PastDepression

logðp2 =p3Þ¼b02þb12Ageþb22Sex2þb32Income2þb42Income3
þb62LivingStatus2þb52PastDepression

where: p1 ¼ Pr{belonging to Cluster 1}, p2 ¼ Pr{belonging to
Cluster 2}, p3 ¼ Pr{belonging to Cluster 3}; Sex2 ¼ Male;
Income2 ¼ CHF 6000 e 15,000; Income3 ¼ >CHF 15000;
LivingStatus2 ¼ Not alone.

The estimated regression coefficients, their standard deviations and
P-value of the Wald test statistics for testing their significance are
summarized in Table 2. The most statistically significant determinants
of cluster membership were age, sex, the highest category of income
and the score on past depression. Living status appears to have a sig-
nificant effect only on the logit of belonging to Cluster 1 vs belonging to

https://raw.githubusercontent.com/bitowaqr/traj/master/raw_code.R


Fig. 2. Distribution of selected characteristics according to the three clusters of trajectories.
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Cluster 3. Education level and canton were not statistically significant
predictors and were thus excluded from the final model.

In Table 3, we report the predicted probability of cluster mem-
bership for three hypothetical individuals.

Petra is a young woman, aged 25 years, living alone, having an
income in the lowest class (< CHF 6000 per month) and with a
previous history of moderate depression symptoms. She has a very
high probability of belonging to Cluster ‘Highly affected’. Ursula is
also a woman, but older than Petra (aged 60 years), living with her
family, having an income in the intermediate class (CHF
6000e15,000 per month) and with only slight symptoms of
depression in the past. Themost probable cluster for Ursula is Cluster
‘Moderately affected’, although the probability of falling into Cluster
‘Highly affected’ is not negligible (0.247). Martin is a man, aged 70
years, living with his family, with an income in the highest class
(>CHF 15,000) and no symptoms of depression in the past. By far the
most probable cluster for Martin is Cluster ‘Unaffected’.

Sensitivity analysis
Participants entered the study at different dates (from July 2020

up to April 2021) and hence at different phases of the COVID-19
pandemic. Supplement Fig. S2 displays the distribution of month
69
of entry in the three clusters. The distribution is highly balanced.
Furthermore, the distribution of the number of occasions answered
did not differ by cluster (Supplementary Fig. S3).

Discussion

This is one of only few studies investigating depression trajec-
tories in a large adult community sample over an extended period,
up to the time when COVID-19 vaccination was readily available to
the population. Depressive symptoms increased in a substantial
percentage of this North-Western Switzerland study population,
albeit at a rather low, and clinically not yet relevant, average
depression score level, and mental health trajectories were similar
to other regions in Europe and elsewhere.19e24

Compared to other European countries, Switzerland imposed
less stringent containment measures.33 Jobs and enterprises were
protected and subsidized to avoid economic hardship. But like
others, the country experienced substantial excess mortality,
particularly during the second epidemic wave.34 In-hospital mor-
tality among COVID-19 patients decreased between February 2020
andMarch 2021, but deterioratedwhen national intensive care unit
occupancy reached about 70%, suggesting that even in a high-



Fig. 2. (continued).
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quality health care system operational pressures develop before
triage becomes necessary.35 In the first pandemic year, a survey
among youth mental health professionals reported a large increase
in treatment demand and waiting time and a worrisome overload
of mental health services.9,36
Table 2
Independent association of covariatesa with depression trajectories according to the mu

logðp1 =p3Þ S

Intercept �1.539 0
Age �0.010 0
Sex Male �0.355 0
Income CHF 6000 e 15,000 �0.137 0

>CHF 15,000 �0.639 0
Living status Not alone �0.256 0
Past depression score 1.082 0

a Education and Canton were not maintained in the model.
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The study was implemented after the most extreme lockdown
spanning from March 2020 to June 2020 in Switzerland. The in-
crease in depressive symptoms in the affected trajectories coincides
with the second epidemic wave resulting in restrictions between
October 2020 and April 2021, and the emergence of the Omicron
ltinomial logit model.

.Dev. P-value logðp2 =p3Þ S.Dev. P-value

.302 0.000 �0.083 0.207 0.689

.004 0.023 �0.009 0.003 0.002

.129 0.006 �0.476 0.083 0.000

.135 0.311 0.022 0.091 0.813

.240 0.008 �0.338 0.142 0.018

.150 0.088 �0.120 0.104 0.246

.048 0.000 0.791 0.044 0.000



Table 3
Predicted probability of cluster membership for three hypothetical individuals.

Name Age Sex Income Living status Past depres. score Prob (Cluster1) Prob (Cluster2) Prob (Cluster3)

Petra 25 Female < CHF 6000 Alone 11 0.848 0.152 0.000
Ursula 60 Female CHF 6000e15,000 Not alone 3 0.247 0.631 0.121
Martin 70 Male > CHF 15,000 Not alone 0 0.025 0.157 0.817
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Sars-Cov-2 variant and associated restrictions towards the end of
2021. COVID-19 vaccine was provided to susceptible persons from
December 2020 and made readily available to all population sub-
groups from Spring 2021 on.

Few studies identified longitudinal trajectories in an exploratory
fashion. Two early longitudinal studies in the UK investigated
psychological distress trajectories in community samples with a
latent class approach.9,17 In the period between April andMay 2021,
general health questionnaire (GHQ-12) derived psychological
distress was higher than prepandemic. Trajectories also included at
the one extreme end a subgroup of people whose likelihood of
distress remained continuously close to zero up toMay 2021 (53.2%
of study participants) and at the other extreme two-fifths of all
participants who experienced a severe elevation of distress
throughout the observation period.9 Another analysis of the same
study population, but focusing on depressive symptoms, also found
three latent trajectories similar to ours and to the psychological
distress trajectories, including low (60%), moderate (29%) and se-
vere (11%) depressive symptoms during the lockdown.18 Longer-
term trajectory studies confirmed the presence of clusters of
mental health trajectories with different response levels to the
pandemic.19e24 Few quasi-experimental studies benefitted from
the effect of the pandemic and associated lockdowns on mental
health. For example, a quasi-experimental study in Australia
demonstrated that mental health was slightly worse in the region
affected by a lockdown.37

The observed characteristics of persons at risk of exhibiting
mental health symptoms also closely follow results from shorter-
and longer-term studies abroad,19e24,38 although the findings are
not entirely consistent.7 But many, including longer-term studies,
parallel early observations fromUK exploratory trajectory approach
studies, where the risk of belonging to a trajectory affected by
psychological distress was greater for those who were younger,
female, living without a partner, those who lost income or were
living in poor neighbourhoods, and those who were reporting a
previous mental illness. In addition, individuals with COVID-
19erelated symptoms and pre-existing at-risk health conditions for
a severe COVID-19 course seemed more affected.7,9,17 Trajectories
and characteristics similar to ours were also observed in a smaller
Argentinian community sample with less frequent questionnaires
but covering the period from April 2020 to August 2021.10 In the
COVCO-Basel cohort, we observed a strong correlation between
greenspace and life satisfaction that was restricted to persons with
high income pointing to the complex role of the environment on
psychological well-being during the pandemic.28

The population sub-groups exhibiting a continuously high level
of mental distress during times of the pandemic are of concern.
First, extended periods of elevated depression symptoms harbour a
longer-term risk for developing mental illness.39 Second, elevated
depression is often associated with changes in sleeping and eating
habits, themselves posing a risk for physical and mental disor-
ders.38,39 Third, depression and psychological distress are linked to
altered immune system functioning and cardiovascular disease
risk, both affecting infection susceptibility.40 Fourth, differences in
71
life expectancy of up to four years according to neighbourhood SES
level were previously reported in Basel, the urban centre of North-
Western Switzerland, and the pandemic may widen this gap.41

The strengths of the present study are the population-based
sampling, the comparatively large sample size, that symptoms of
depression were assessed on a monthly basis with a validated tool
until months after the broad availability of an efficient COVID-19
vaccine, and that neither date of study entry nor extent of monthly
participation confounded the results. Study limitations include, first,
the low participation rate in the COVCO-Basel study. Second, the lack
of generalizability of the results to all residents in the greater Basel
region, as foreign languageespeaking residents were underrepre-
sented in the study sample. In the absence of a multilingual non-
responder questionnaire, the present study cannot be evaluated for
representativeness. In particular, the prevalence of the observed
trajectories cannot be estimated for the general population. It is
possible that additional trajectories exist in non-participants. Third,
prepandemic depression levels were assessed retrospectively. If
participants with high depression levels during the pandemic were
more likely to overestimate prepandemic depression, the influence
of prepandemic depression symptoms may be overestimated.
Fourth, as in any cohort, attrition bias is of concern.

Conclusions

The results point out that a high level of economic support and a
high-quality health care system in the light of moderate contain-
ment measures as applied in Switzerland do not sufficiently protect
the entire population to the same extent from adverse psycholog-
ical impacts of a pandemic. Ignoring adverse effects of a long-
lasting pandemic on mental well-being may have negative
repercussions in the life trajectories of specific vulnerable sub-
groups as well as potentially on the infection control. Poor mental
health and associated unhealthy behaviours may well be the most
important long-term sequelae of the pandemic.
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