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ARTICLE INFO ABSTRACT

Keywords: Background: The COVID-19 pandemic may have a differential impact on mental health based on an individual’s
DeP_reSSi‘m capital, i.e. resources available to maintain and enhance health. We assessed trajectories of depression and
Anxiety anxiety symptoms, and their association with different elements of capital.

g?)li; ;aDl_lg Methods: Data on 65,854 individuals (mean baseline age = 50-4 (SD = 12-0) years) from the Lifelines COVID-19

cohort were used. Baseline mental health symptoms were on average measured 4.7 (SD = 1-1) years before the
first COVID-19 measurement wave, and subsequent waves were (bi)weekly (March 30—August 05, 2020). Mental
health symptom trajectories were estimated using a two-part Latent Class Growth Analysis. Class membership
was predicted by economic (education, income, and occupation) and person capital (neuroticism, poor health
condition, and obesity)

Findings: Most individuals were unlikely to report symptoms of depression (80-6%) or anxiety (75-9%), but
stable-high classes were identified for both conditions (1-6% and 6-7%, respectively). The stable-high depression
class saw the greatest increase in symptoms after COVID, and the stable-high anxiety class reported an increase in
the probability of reporting symptoms after COVID. At the first COVID-measurement, the mean number of
symptoms increased compared to baseline (depression:4-7 vs 4-1; anxiety:4-3 vs 4-2); the probability of reporting
symptoms also increased (depression:0-96 vs 0-65; anxiety:0-92 vs 0-70). Membership in these classes was
generally predicted by less capital, especially person capital; odds ratios for person capital ranged from 1-10-2-22
for depression and 1-08-1-51 for anxiety.

Interpretation: A minority of individuals, possessing less capital, reported an increase in symptoms of depression
or anxiety after COVID.

Funding: This research did not receive any specific grant from funding agencies in the public, commercial, or not-
for-profit sectors.
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Research in context panel

Evidence before this study: We searched PubMed and Google Scholar
for peer-reviewed papers published from Jan 1, 2020, to June 20, 2021,
with the language restricted to English. In these databases, we paired the
terms “COVID-19” and “coronavirus” with “mental health”, “anxi*”,
“depress*”, “stress”, “change*”, “trajector*”, “capital”, “personality”,
and “socioeconomic status”. Additionally, we searched for relevant

Dutch publications and reports from the Dutch government. The existing
international studies suggested an increase in mental health problems
during the pandemic. Within the Netherlands, the impact of the Covid-
19 pandemic on mental health was limited, but there was evidence to
suggest that certain groups were more vulnerable (Klerk M de, Ols-
thoorn M, Plaisier I, Schaper J, (ed.). Een jaar met corona. Den Haag:
Sociaal en Cultureel Planbureau, 2021). No previous studies tracked
population-based trajectories of mental health outcomes that included
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measures both before and during the pandemic. Furthermore, none
analysed how mental health trajectories differed by possession of
capital.

Added value of this study: To our knowledge, this population-based
longitudinal study is the first to examine trajectories of symptoms of
depression and anxiety during the initial stage of the COVID-19
pandemic while accounting for pre-COVID-19 measures on mental
health symptoms. Moreover, we assessed how trajectories differ based
on an individual’s possession of certain forms of capital.

Implications of all the available evidence: The current study shows
the impact of the pandemic on depression and anxiety is limited, but
individuals with less capital are at an increased risk of reporting
symptoms of depression and anxiety. This suggests that these groups
need additional support. Additionally, extra support should be given to
those who report more mental health symptoms prior to the pandemic.

1. Introduction

The COVID-19 pandemic and public-health measures to limit further
spread of the virus have not only raised concerns about general public
health, but have also directly impacted several mental health outcomes,
such as levels of loneliness, feelings of isolation, worries, and anxiety
(Vargaetal., 2021). Recent meta-analyses revealed a seven-fold increase
in depression rates and a threefold increase in anxiety rates during the
COVID-19 pandemic in the general population (Bueno-Notivol et al.,
2021; Santabarbara et al., 2020). In the Netherlands, a cross-sectional
survey showed that about a third of the individuals have experienced
more complaints related to depression and anxiety during the pandemic
than before (Trimbos Institute for Mental Health, 2020).

Evidence on mental health trajectories during the COVID-19
pandemic raises concerns regarding the mental health impact of the
COVID-19 pandemic (Xiong et al., 2020). For example, a recent sys-
tematic review of longitudinal studies found a small increase in mental
health symptoms at the onset of the pandemic compared to before the
pandemic (Robinson et al., 2022). However, previous studies mostly
focused on mental health within the general population and did not
specifically identify individuals at risk of more severe declines in their
mental health (Xiong et al., 2020). In-depth research via a representative
cohort is needed to better understand which groups are particularly
vulnerable (McGowan et al., 2020). This could eventually lead to more
targeted care and to the development of preventive interventions
(Campion et al., 2020; Trimbos Institute for Mental Health, 2020).

An important high-risk group may be individuals with limited capi-
tal, but evidence on this topic is scarce (Abel and Frohlich, 2012).
Capital can be thought of as resources used to acquire or maintain good
health (Bourdieu, 1986). Socially disadvantaged groups typically
possess lower levels of capital, and they are already more likely to
experience depression and anxiety compared to their socially advan-
taged counterparts (Lantz et al., 2005). It can be expected that these
inequalities would only widen during the pandemic, as individuals with
lower levels of capital are less likely to have the resources to cope with
the stressors caused by the pandemic (World Health Organization,
2021). This may make them more susceptible to experiencing mental
health problems during the pandemic (Lantz et al., 2005; Turner and
Turner, 2005; Uekusa, 2018). For example, previous research has shown
that individuals with less economic capital (i.e. education, income, and
occupation) reported more depressive symptoms during quarantines
including the start of the COVID-19 pandemic (Brooks et al., 2020;
Xiong et al., 2020). Additionally, individuals with less person capital (i.
e. personality — neuroticism, poor health conditions, and obesity) also
typically report worse mental health outcomes (Chapman et al., 2011;
Hyland et al., 2021; Smith et al., 2020).

The aim of this study is therefore (1) to assess trajectories in symp-
toms of depression and anxiety before and during the initial stages of the
COVID-19 pandemic, and (2) to assess whether these changes in
symptoms of depression and anxiety can be explained by different
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elements of economic (education, income, and occupation) and person
(personality — neuroticism, poor health conditions, and obesity) capital.

2. Methods
2.1. Study design and population

The study was embedded within the Lifelines COVID-19 sub-cohort
which aims to assess the psychological and societal impacts of the
COVID-19 pandemic and to investigate potential risk factors for COVID-
19 within the Lifelines cohort (Intyre et al., 2021). Lifelines is a
multi-disciplinary prospective population-based cohort study examining
in a unique three-generation design the health and health-related be-
haviours of 167,729 persons living in the north of the Netherlands
(Scholtens et al., 2015). It employs a broad range of investigative pro-
cedures in assessing the biomedical, socio-demographic, behavioural,
physical and psychological factors which contribute to the health and
disease of the general population, with a special focus on
multi-morbidity and complex genetics. Lifelines data (https://www.lifel
ines.nl/researcher/) was linked to tax registration records held by Sta-
tistics Netherlands (CBS) (https://www.cbs.nl/en-gb). To recruit par-
ticipants for the Lifelines COVID-19 sub-cohort, Lifelines emailed a
digital questionnaire to all participants aged 18 years or older with a
known email address. The final sample consisted of 65,854 individuals
whose data were successfully linked with the CBS dataset, and partici-
pated in both the second assessment of the Lifelines cohort study and at
least one of the COVID-19 questionnaires.

This study used the linked Lifelines and CBS data as baseline measure
(TO) and ten measurement waves from the COVID-19 sub-cohort as
follow-up measures (T1-T10). The baseline measures of mental health
were assessed between 2014 and 2017; on average, this assessment
occurred 4-7 years (SD 1-1 years) before T1. The COVID-19 question-
naires were initially sent out on a weekly basis, but from T6 onwards
they were sent out on a biweekly basis (Intyre et al., 2021), covering the
period from March 30, 2020 to August 05, 2020. Further details about
the recruitment strategy and data collection can be found elsewhere for
both the Lifelines cohort and the COVID-19 sub-cohort (Intyre et al.,
2021).

2.2. Ethical considerations

Written informed consent was obtained from each participant prior
to participating in the cohort. The Lifelines cohort study is conducted
according to the conventions set forth in the Declaration of Helsinki, and
it has received approval from the Medical Ethics Committee of the
University Medical Center Groningen (METc approval number: 2007/
152).

2.3. Measures

2.3.1. Mental health outcomes

Symptoms of depression and anxiety were measured during all
waves using a self-report version of the Mini-International Neuropsy-
chiatric Interview (MINI). The MINI is compatible with international
diagnostic criteria, including the International Classification of Diseases
(ICD-10) and the fourth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV) (Sheehan et al., 1998). Symptoms of
depression (7 items) and anxiety (6 items) were measured at each
measurement wave (Appendix 1). The items used for symptoms of
depression and anxiety were adequate with Cronbach’s alphas of 0.74
and 0.86 at TO, respectively.

2.3.2. Elements of capital

We included three elements of economic capital, i.e. education,
occupation, income, and three elements of person capital, i.e. person-
ality — neuroticism, poor health condition, and obesity. We included
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education, occupation, and income because they are the most frequent
measures of economic capital (Andersen et al., 2009). Person capital
comprises an individual’s health (poor health conditions and obesity)
and personality, which are considered to be both protective and pro-
moting regarding mental illnesses (Klein et al., 2011; Schneider-Kamp,
2021). All these measures were available at TO (i.e., pre-COVID).

Education was assessed by asking participants about their highest
attained educational level, with eight response categories. This was
recoded into three categories (1) low (no education; primary education;
lower or preparatory secondary vocational education; junior general
secondary education), (2) intermediate (secondary vocational education
or work-based learning; senior general secondary education, pre-
university secondary education), and (3) high (higher vocational edu-
cation; university education).

Occupation was assessed by asking participants about their occupa-
tion and the main tasks related to their occupation. CBS coded all oc-
cupations automatically according to the International Standard
Classification of Occupations 08 (International Labour Organization,
2012). The resulting codes were then converted to the International
Socio-Economic Index of Occupational Status. The details for generating
the occupational status measures are described elsewhere (Ganzeboom
and Treiman, 2003).

Income was extracted from CBS tax registration records in stan-
dardized disposable household income percentiles.

Personality — neuroticism was measured using 32 items from the Dutch
NEO-PI-R (Hoekstra et al., 1996). The questionnaire contains
self-reported data for four of the facet scales of neuroticism: angry
-hostility, self-consciousness, impulsiveness, and vulnerability. There
were eight items per facet, and the items were answered on a 5-point
scale ranging from 1 (false/strongly disagree) to 5 (true/strongly
agree). The authorized Dutch translation of this scale has good reli-
ability and validity (Hoekstra et al., 1996). The Cronbach’s alpha co-
efficient for neuroticism was 0.87. The total score of the neuroticism
domain is the sum of all items from each subscale, with higher scores
indicating greater levels of neuroticism.

Poor health condition was defined as the presence of at least one
chronic disease. The chronic diseases included in this study were heart
failure, cancer, type 2 diabetes, and respiratory illnesses, which was
defined as COPD or asthma. These diseases were identified with self-
reported questionnaires, and were selected based on the risk groups
for COVID-19 identified by the Dutch National Institute for Public
Health and the Environment (2021).

Obesity was based on body mass index (BMI), calculated as weight/
height (kg/m?). Weight and height were both measured by trained staff
at the Lifelines research centres. Participants were classified as obese if
their BMI was >35 kg/mz. This cut-off was selected based on RIVM
guidelines which identify individuals who are seriously overweight as a
risk group for COVID-19.

2.3.3. Covariates
Information on sex and age was measured during TO.

2.4. Statistical analysis

First, we described the baseline characteristics of the sample and
compared the characteristics of those who participated in the COVID-19
sub-cohort and those who were eligible but did not participate. Second,
we identified distinctive trajectories over the 11 measurement waves for
the number of symptoms of both depression and anxiety with a two-part
Latent Class Growth Analysis. This model simultaneously combined two
growth models. The first (binary) part modelled the probability of
having two or more symptoms using a longitudinal logistic regression.
The cut-off point of two or more symptoms was selected because most
individuals were generally “healthy” (0 or 1 symptom) throughout the
study period, and changes between 0 and 1 were not considered very
informative. The second (count) part estimated the expected number of
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symptoms assuming two or more symptoms were present with a longi-
tudinal truncated Poisson regression. Time was modelled as categorical,
so no predefined trajectory shape was assumed. Thus, each class was
defined by probabilities of having two or more symptoms and the
average number of symptoms (>2) per wave. Up to 25,000 random sets
of starting values were used, with the 5000 best being retained for final
optimization steps. Full information maximum likelihood estimation
with robust standard errors was used to account for missing data, which
we assumed was missing at random. Selection of the number of classes
was based on the goodness of fit indices Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC), and Sample Adjusted BIC
(a-BIC) and the interpretability of the resulting classes.

Lastly, we assessed the association with elements of capital by pre-
dicting class membership from education, income, occupation, neurot-
icism, poor health condition, and obesity in the final model, adjusted for
age and sex. For this, we fixed all trajectory parameters and re-ran the
models with class membership as the outcome of a multinomial logistic
regression. We also conducted sensitivity analyses using the individual
diseases (heart failure, cancer, type 2 diabetes, and respiratory illnesses)
instead of poor health condition. Data were prepared using SPSS version
25 and R version 3.6.2. Descriptive statistics were prepared using SPSS,
and all other statistical analyses were performed using Mplus version
8.1. Examples of the Mplus code can be found in Appendix 2 and 3.

3. Results
3.1. Sample characteristics

Table 1 provides a summary of the baseline characteristics of both
the participants and non-participants from the COVID-19 sub-cohort.
Participants in the COVID-19 cohort were on average older, more often
female, higher educated, had higher income and occupation, had lower
neuroticism scores, and reported less symptoms of depression and anx-
iety compared to non-participants. The number of symptoms of
depression and anxiety reported at TO and T1 and the changes in
symptoms from TO to T1 were similar for individuals whose TO occurred
within 5 years of T1 and those with longer follow-up (Appendix 4).

3.2. Trajectories in symptoms of depression and anxiety

For both symptoms of depression and anxiety, the best fitting model
had four classes (Table 2). For both sets of models adding a fifth class
resulted in estimation issues. Additionally, the new classes were not very
informative as they were simply adding more details about individuals
without symptoms, and we were generally more interested in identi-
fying populations that were experiencing symptoms.

The depressive symptom trajectories were fairly stable, and the first
class (n = 1-6%) was the only class that showed an increase in the mean
number of symptoms of depression at the start of the COVID-19
pandemic (Fig. 1 and Appendix 5). In this stable-high group the mean
number of symptoms of depression increased from TO to T1 (4-1 and 4-7,
respectively), and the probability of reporting symptoms also increased
(0-65 and 0-96, respectively). These increases persisted throughout
follow-up. While the mean number of symptoms did not increase in the
second (n = 13-2%) or third (n = 4-7%) class, these groups were more
likely to report symptoms during T1 than TO (0-41 vs 0-26 and 0-78 vs
0-43, respectively). However, this increase did not persist in the second
class. The fourth class was unlikely to report symptoms of depression at
any measurement wave.

For anxiety, the first class (n = 6-7%) reported an increase in the
mean number of symptoms at the start of the pandemic, and the other
classes reported a decrease in mean number of symptoms (Fig. 2 and
Appendix 6). In the stable-high first class both the mean number of
symptoms and probability of reporting symptoms increased from TO to
T1 (4-2 vs 4-3 and 0-70 vs 0-92, respectively). The probability of
reporting symptoms remained fairly stable, but the mean number of
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Table 1
Description of the baseline characteristics of the eligible participants who
participated in the Lifelines COVID-19 cohort, and those who did not participate.

Participants in COVID-19 Non-participants in

cohort COVID-19 cohort
Variables Mean (SD)orn N Mean (SD)orn N

(%) (%)
Age (years) 50-4 (12-0) 65854 48-3 (12-0) 46078
Gender 65854 46078

Male 26232 (39-8%) 20331 (44-1%)

Female 39622 (60-2%) 25747 (55-9%)
Education 59228 38764

Low 15474 (26-1%) 13127 (33-9%)

Intermediate 21933 (37-0%) 14301 (36-9%)

High 21821 (36-8%) 11336 (29-2%)
Occupation 486 (20-8) 63420  44-2 (20-8) 43577
Income 586 (26-7) 63637  55-3 (26-8) 44150
Neuroticism 46-2 (12:6) 58995  47-6 (12.7) 38978
Poor health condition 15033 (22-8%) 65823 10910 (23-7%) 45997
Obesity 2466 (3-8%) 65466 1831 (4-0%) 45372
Number of depressive 0-5(1-1) 55714 0-6 (1-2) 34808

symptoms
Number of anxious 1.0 (1-7) 55715 1-1(1-8) 34808

symptoms
Table 2

Comparison of goodness of fit criteria for the two-part models of symptoms of
depression and anxiety.

Model AIC BIC a-BIC Entropy
Depression
1 class 397233458 397433-541 397363-624 1
2 classes 332499-482 332908741 332765-730 0-889
3 classes 325335:022 325953-458 325737-353 0-844
4 classes 323893241 324720-854 324431-654 0-821
5 classes” 322909161 323945.951 323583657 0-800
Anxiety
1 class 581296-309 581496-387 581426-471 1
2 classes 497921-424 498330-675 498187-664 0-858
3 classes 488608-662 489227-085 489010-980 0797
4 classes 486595-827 487423-423 487134-223 0-790
5 classes” 485513-657 486550-426 486188-132 0737

# These models did not converge properly.

symptoms of anxiety slightly decreased throughout follow-up. In the
second class (n = 10-5%), both the mean number of symptoms and
probability of reporting symptoms generally decreased throughout
follow-up. The third class (n = 6-9%) initially showed a decrease in both
the mean number of symptoms of anxiety and the probability of
reporting symptoms, but both of these increased after T3. Again, the
fourth class (n = 75-9%) was unlikely to report symptoms of anxiety at
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Fig. 1. Latent class two-part trajectories for symptoms of depression over time
(n = 65,818). The first part estimates the probability of reporting >2 symptoms
(indicated by size of the points), and the second part estimates the expected
number of symptoms assuming two or more symptoms are present (indicated by
the lines).
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Fig. 2. Latent class trajectories for symptoms of anxiety over time (n
65,806). The first part estimates the probability of reporting >2 symptoms
(indicated by size of the points), and the second part estimates the expected
number of symptoms assuming two or more symptoms are present indicated by
the lines.

any measurement wave.

3.3. Associations between the elements of capital and trajectories of
depression

Table 3 provides the measure of the strength of the association be-
tween the various elements of capital and symptoms of depression and
anxiety. For economic capital, low education increased the odds of being
in the third class (odds ratio, OR (95%confidence interval, CI): 1-28
(1-04; 1-68)). Furthermore, higher income decreased the odds of being
in the first class (OR (95%CI): 0-91 (0-87; 0-97)) and higher occupation
increased the odds of being in the third class (OR (95%CI): 1-06 (1-06;
1-07)). Individuals with less person capital were consistently more likely
to be in the first, second, or third class. The odds of being in the first class
compared to the fourth class was increased by having higher neuroti-
cism scores, poor health conditions, and obesity (OR (95%CI): 1-10
(1-09; 1-11), 1-96 (1-60; 2-54), and 2-22 (1-60; 3-42), respectively). In
the sensitivity analyses, using the separate illnesses, having a respiratory
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Table 3
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Associations between elements of capital and trajectories of symptoms of depression (n = 48,906) and anxiety (n = 48,900): results
from multinomial class membership prediction models®, which use class 4 (low-stable) as reference class.

Adjustedl’, odds ratio (95% confidence interval)

Class 2

Class 3

Class 1
Depression
Elements of economic capital
Education®
Intermediate 1-22 [0-95; 1-71]
Low 1-34 [0-98; 2-02]
Income’ 0-91 [0-87; 0-97]
Occupation’ 1-02 [0-96; 1-10]
Elements of person capital
Neuroticism’ 1-10 [1-09; 1-11]

Poor health condition’
Obesity®

1-96 [1-60; 2-54]
2-22 [1-60; 3-42]

Anxiety
Elements of economic capital
Education®
Intermediate 1-03 [0-92; 1-16]
Low 1-09 [0-94; 1-26]
Income’ 0-96 [0-94; 0-98]
Occupation(1 1.06 [1-03; 1-09]
Elements of person capital
Neuroticism’ 1-08 [1-08; 1-09]

Poor health condition’
Obesity®

1-51 [1-36; 1-67]
1-48 [1-23; 1.79]

0-98 [0-89; 1-12]
1-00 [0-88; 1-18]
0-97 [0-95; 1-00]
1-03 [1-00; 1-06]

1-05 [1-05; 1-06]
1-39 [1-27; 1-56]
1-30 [1-07; 1-67]

1.02 [0-92; 1-14]
1-08 [0-94; 1-24]
0-98 [0-96; 1-00]
1-06 [1-03; 1-09]

1-05 [1-05; 1-05]
1.22 [1-10; 1-34]
1-18 [0-96; 1-45]

1-18 [1-00; 1-46]
1-28 [1-04; 1-68]
0-98 [0-95; 1-02]
1.06 [1-02; 1-11]

1-06 [1-06; 1-07]
1-50 [1-31; 1-80]
2:17 [1-74; 2-90]

0-86 [0-75; 0-99]
0-75 [0-62; 0-91]
0-96 [0-94; 0-99]
1.05 [1-01; 1-09]

1-06 [1-06; 1-07]
1.22 [1-08; 1-39]
1-17 [0-90; 1-53]

@ All covariates included together.
b Adjusted for age and sex.

¢ Education is a categorical variable consisting of low, intermediate, and high education groups. High education is the reference

category for the odds ratios shown.

4 Income, occupation, and neuroticism are continuous. Odds ratios for continuous predictors are interpreted per unit increase of
the predictor. For income and occupation, results have been scaled to per 10 unit increase of the predictor.

¢ Poor health condition and obesity are binary variables that indicate the presence or absence of these conditions. The absence
these conditions is the reference categories for the odds ratios shown.

illness was the only disease that increased the odds of being in the first,
second, and third class (OR (95%CI): 1-89 (1-51; 2-38), 1-47 (1-32;
1-63), and 1-62 (1-39; 1-90), respectively) (Appendix 7).

3.4. Associations between the elements of capital and trajectories of
anxiety

For economic capital, the odds of being in the third class was
increased by higher occupation (OR (95%CI): 1-05 (1-01; 1-09)), and
decreased with intermediate education, low education, and higher in-
come (OR (95%CI): 0-86 (0-75; 0-99), 0-75 (0-62; 0-91), and 0-96 (0-94;
0-99), respectively). Higher income also decreased the odds of being in
the first class (OR (95%CI): 0-96 (0-94; 0-98)), and higher occupation
also increased the odds of being in the first and second class (OR (95%
CD: 1-06 (1-03; 1-09) and 1-06 (1-03; 1-09), respectively). Again, less
person capital was consistently associated with worse mental health.
The odds of being in the first class was increased by having higher
neuroticism scores, poor health conditions, and obesity (OR (95%CI):
1-08 (1-08;1-09), 1-51 (1-36; 1-67), and 1.48 (1-23; 1-79), respectively).
Again, having a respiratory illness was the only disease that increased
the odds of being in the first, second, and third class (OR (95%CI): 1-54
(1-37; 1-73), 1-24 (1-10; 1-39), and 1-34 (1-16; 1-56), respectively) in
the sensitivity analyses (Appendix 6).

4. Discussion

In this longitudinal population-based cohort study, we examined
trajectories in symptoms of depression and anxiety during the initial
stages of the COVID-19 pandemic. A small group of individuals reported
an increase in depressive symptoms at the start of the pandemic, and this
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remained elevated throughout follow-up. Most groups reported less
symptoms of anxiety during COVID-19 compared to the baseline mea-
sure. However, the mean number of symptoms remained relatively un-
changed in a small stable-high group, and individuals within this group
were more likely to report symptoms after COVID-19. Less person cap-
ital was generally associated with an increase in the odds of experi-
encing symptoms of depression and anxiety while for economic capital
the results were mixed.

Small stable-high groups were identified for both symptoms of
depression and anxiety, but otherwise the majority of the sample pop-
ulation did not report an increase in symptoms during the first few
months of the pandemic. This seems to contradict the findings about the
crisis in the study by Pierce et al. (2020). Their study, similar to the
present study, prospectively investigated mental distress using the UK
Household Longitudinal Study and found that mental health worsened
during April 2020 (the start of the pandemic) compared to before the
pandemic (Pierce et al., 2020). A recent review also found a small
worsening of mental health in March-April 2022 (Robinson et al.,
2022). However, this review showed that by July 2020 mental health
symptoms were comparable to pre-pandemic levels. This seems largely
in line with the findings of our study (Robinson et al., 2022). Our
findings may also be partially explained by the fact that our sample
consisted of individuals from the north of the Netherlands, where
COVID-19 infection rates were much lower than nationally (Varga et al.,
2021). Additionally, an international comparison of mental health out-
comes during the pandemic found that levels of worries and loneliness
were lower in the Netherlands compared to the UK (Varga et al., 2021).
This is supported by other Dutch studies, which suggests that the dif-
ferences with the UK may be explained by local factors. For instance, the
Dutch government’s response to the pandemic together with the
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comparatively generous Dutch social welfare and health care systems
may partly explain differences between the UK and the Netherlands (van
der Velden et al., 2021). Population-based studies using Dutch data also
found that the COVID-19 pandemic did not negatively affect the prev-
alence of anxiety and depression (Klerk et al., 2021; van der Velden
et al., 2021).

The results for economic capital were mixed; membership in the
stable-high groups that experienced more symptoms during the
pandemic was generally predicted by less income and higher occupa-
tional status. Additionally low education was associated with both more
symptoms of depression and less symptoms of anxiety. Our findings for
income and the association between education and depression were in
line with our expectation that individuals with less capital experience
worse mental health (Daly et al., 2020). Studies from before the
pandemic also typically found that less economic capital was associated
with worse mental health (Nandi et al., 2009). However, our findings for
occupation and the association between education and anxiety were not
in line with our expectations. Our findings seem to be partly supported
by a study which found that highly educated individuals reported more
mental health problems (Daly et al., 2020). The mixed findings between
elements of economic capital and mental health outcomes may be
explained by the fact that these different elements capture different
parts of its economic nature, which have unique relationships with
health (Lahelma et al., 2004). Furthermore, it is plausible that the
pandemic has resulted in challenges that groups with more economic
capital were less likely to have previously experienced; for example,
working from home may have worsened their work life balance. This
would be especially true in the case of individuals who may have had to
balance the extra demands from their work with less availability of
childcare. It has been found that the availability of childcare and sup-
port, may also contribute to adverse mental health outcomes during the
pandemic (Gibson et al., 2021).

For both depression and anxiety symptoms, results suggested that
less person capital was consistently associated with worse mental health
trajectories. Individuals who express more neuroticism were more sus-
ceptible to poor mental health. This is in line with evidence from before
the pandemic, which found that poor health and deviant personality
traits were associated with worse mental health (Nandi et al., 2009).
Moreover, a study found that neuroticism predicted pandemic-related
psychopathology in adults (Gamsizkan et al., 2021). Having poor
health conditions and being obese predicted an increased odds of being
in the groups with more mental health problems. Several studies have
shown that individuals with pre-existing health conditions had higher
odds of exhibiting symptoms of stress, anxiety, and depression than
healthy individuals (Gamsizkan et al., 2021; Wankowicz et al., 2021).
Overall, our findings demonstrate that person capital was a stronger
predictor of mental health trajectories over time than economic capital.
These findings confirm those reported by Roberts et al. (2007) that
personality traits predict important life outcomes, e.g. mortality, better
than socioeconomic status does (measured using education and occu-
pation). Less person capital, especially neuroticism, may be robustly
linked to mental health through shared genetic pathways, increased
likelihood of experiencing stressful events, and subsequently more
pronounced and less well-regulated emotional responses to stressful
events (Lahey, 2009). While person capital was more consistently
associated with worse mental health outcomes than economic capital,
economic capital should not be disregarded. The relationship between
the elements of capital is very complicated, and they also could interact.
For example, Packard et al. (2012) found that personality traits
appeared to had greater impact on mental wellbeing among individuals
with limited economic resources. Additionally, the effect of having high
neuroticism scores on long-term increases in depressive and anxiety
symptoms can even be amplified in individuals with chronic illness and
less economic resources (Vittengl, 2017).
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4.1. Strengths and limitations

A major strength of this study is its longitudinal design, which in-
cludes pre-COVID-19 measures on capitals and mental health outcomes.
As far as we are aware, evidence from around the world on changes in
population mental health potentially attributable to the COVID-19
pandemic has been limited by the use of convenience samples without
comparing these with pre-COVID baseline data. Furthermore, by using a
two-part latent class growth model, we were able to identify a high-risk
group of individuals who reported a consistently high level of symptoms
during the pandemic. Some study limitations also need to be acknowl-
edged. First, we were limited to the seven items of the MINI which were
consistently measured across TO-T11. However, given the large number
of people who do not report symptoms it is unlikely including more
items would have substantially changed our overall conclusions. Sec-
ond, we acknowledge that the findings are limited to the north of the
Netherlands with relatively low number of cases in the region, even
accounting for undiagnosed cases (Intyre et al., 2021). Therefore, results
may be difficult to generalize. Third, individuals who did not participate
in the Lifelines COVID-19 cohort generally had less capital and more
symptoms of depression and anxiety. These differences were relatively
small, but we are aware that not including these individuals may have
resulted in an underestimation of the mental health impact of the
COVID-19 pandemic. Fourth, there is a large period of time between TO
and T1, and individuals may have gone through various experiences,
which may have affected their mental health. However, this most likely
would only affect a small group of individuals, as the mean number of
symptoms at TO was fairly similar to the mean at T1. Therefore, we
assume that the majority of individual’s mental health status has been
fairly stable. Lastly, information bias may have affected our findings
because we relied on data from self-reported questionnaires. However, it
is unlikely this would have had a large impact on the assessment of our
outcomes because these were assessed with a very well-validated and
reliable instrument, i.e. the MINI (Sheehan et al., 1997).

4.2. Implications

Our results show the impact of the initial phases of the pandemic on
depression and anxiety is limited, but individuals with less capital,
especially person capital, are at an increased risk of reporting symptoms
of depression and anxiety. In that regard, individuals with less person
capital should be offered targeted interventions that promote their
resilience. For instance, clinicians can offer individuals with limited
person capital additional support and education regarding their mental
health and mental health literacy, which can further promote their
mental health (Safieh et al., 2021). Furthermore, clinicians can suggest
reliable sources for news related to the COVID-19 pandemic, as the
overwhelming amount of (dis)information may act as a stressor to their
patient’s mental health (Safieh et al., 2021). Additionally, extra support
should be given to those who report more mental health symptoms prior
to the pandemic. In the present study we only focussed on the initial
stage of the COVID-19 pandemic and on symptoms of depression and
anxiety. Further research is needed to investigate the long-term effects
of the pandemic and could include other mental health measures over
time. The period covered in this study coincides with the initial surge in
cases and the subsequent reopening phase within the Netherlands.
Previous research demonstrated that mental health improved during
this gradual reopening phase (Varga et al., 2021), and this may also
explain why we found a limited impact of COVID-19 on mental health.
However, since then more stringent lockdowns were implemented and
these measures have been in place for a much longer period of time.
These extended lockdowns are likely to have had a bigger impact on
mental health, which is why further studies are needed that look at the
effect of the pandemic on mental health during subsequent lockdowns.
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4.3. Conclusion

During the initial stages of the COVID-19 pandemic, a minority of
individuals reported an increase in symptoms of depression or anxiety.
In particular, those individuals with less capital, and especially person
capital, experienced more symptoms of depression and anxiety during
the follow-up period, which may stress the importance of devoting more
resources to prevent further deterioration of mental health for this high-
risk group of individuals.
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