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R E S E A R C H  L E T T E R

Attitudes towards COVID-19 vaccination: A comparison 
between persons with different chronicity of pre-pandemic 
depressive, anxiety or obsessive–compulsive disorders

Persons with mental disorders face an increased risk of 
COVID-19-related hospitalization and mortality.1–3 This 
gives reasons to prioritize them for vaccination,4 but their 
willingness to receive a COVID-19 vaccine remains un-
clear. We investigated the association of attitudes towards 
COVID-19 vaccination with mental disorders and symp-
tom severity in persons with and without depressive, anx-
iety or obsessive–compulsive disorders (OCD).

Between 1 April 2020 and 11 June 2021, fourteen waves 
of online COVID-19 questionnaires were distributed 
among participants (n = 2748) of three psychiatric case–
control cohorts that started in early 2000: Netherlands 
Study of Depression and Anxiety, Netherlands Study of 
Depression in Older Persons, and Netherlands Obsessive 
Compulsive Disorder Association Study. Detailed infor-
mation has been reported elsewhere.5 The question ‘What 
is your current situation or view regarding vaccination 
against the COVID-19 virus?’ was not included in the on-
line COVID-19 questionnaire until 23 February 2021 (the 
twelfth wave), when vaccines started to become available 
in the Netherlands. The current study consisted of 936 in-
dividuals (response rate 34.1%) with (n = 709) and without 
(n = 227) mental disorders who responded to the question 
of attitudes towards COVID-19 vaccination at least once 
at the twelfth, thirteenth and fourteenth waves (mean age 
58.7 [SD 12.4] years, 63.1% female).

We used participants' first response of attitudes to-
wards COVID-19 vaccination because their responses 
appeared to be consistent across the three waves of on-
line questionnaires. They were categorized as willing to 
get vaccinated (including vaccinated persons) or unsure/
unwilling to get vaccinated. We repeatedly collected in-
formation on whether participants themselves or house-
hold members had been diagnosed with COVID-19, and 
whether close contacts died from COVID-19 throughout 
the fourteen waves of online questionnaires. Participants 

who reported the experience at any wave were catego-
rized as yes, otherwise no. We assessed symptom sever-
ity using four rating scales which have been validated 
in psychiatric cohorts: 16-item Quick Inventory of 
Depressive Symptoms, 21-item Beck Anxiety Inventory, 
11-item Penn State Worry Questionnaire and 6-item de 
Jong Gierveld Loneliness scale,5 at the same time as we 
collected information on attitudes towards COVID-19 
vaccination.

Mental disorders were diagnosed using DSM-IV-based 
clinical interview at pre-pandemic waves, including major 
depressive disorder, dysthymia, panic disorder, general-
ized anxiety disorder, agoraphobia, social anxiety disorder 
and OCD. We counted the number of waves a participant 
attended and the number of waves at which a participant 
had a current (6-month recency) disorder between 2006 
and 2016. We divided the number of waves with a disor-
der by the number of waves attended yielding a ratio that 
represented the chronicity of disorders. Chronicity was 
categorized into no lifetime disorder (healthy controls), 
remitted disorder (participants who at baseline were di-
agnosed with a disorder that was persistently remitted 
during the remaining waves), low-to-medium chronicity 
(1%–50% of previous waves with disorders) and high chro-
nicity (51%–100% of previous waves with disorders), con-
forming to prior analyses.5

Considering the relatively large proportion of non-
responders in our study, we applied propensity score 
weighting6 to address the potential problem of selective 
attrition bias. The propensity scores were estimated based 
on age, gender, education, source cohort and the chronic-
ity of mental disorders. We performed logistic regression 
models to estimate the association of mental disorders, 
symptom severity, demographics and COVID-19-related 
factors with attitudes towards vaccination, weighted for 
the propensity scores.
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Our study was approved by the Institutional Review 
Board of Vrije Universiteit Medical Center, Amsterdam, 
and adhered to the Declaration of Helsinki. All partici-
pants provided informed consent online.

Overall, 52.5% of participants were vaccinated and 
35.1% reported a positive attitude towards COVID-19 
vaccination, while 8.1% and 4.3% expressed uncertainty 
and unwillingness for vaccination respectively. Older or 
more worried persons were more likely to be willing to 
get vaccinated, while female, persons with lower educa-
tion, persons with more chronic mental disorders, those 
who were more lonely, and those who had been diagnosed 
with COVID-19 were more unsure/unwilling to get vacci-
nated (Figure 1). Regarding specific psychiatric diagnoses, 
agoraphobia was associated with a lower willingness to 
get vaccinated, while OCD was associated with a higher 
willingness compared to persons with no lifetime mental 
disorder (Figure S1). Similar results were found when an-
alysing unsure and unwilling as separate outcomes.

In Dutch psychiatric case–control cohorts of middle 
aged and older persons, we identified several characteris-
tics, including younger age, female, lower education and 
a history of COVID-19 infection, that were predictive of 

a lower willingness to get vaccinated. These findings are 
consistent with a previous study of general population.7

We found that persons with more chronic mental dis-
orders were less willing to get vaccinated. In contrast, 
self-reported mental health conditions were unrelated to 
attitudes towards COVID-19 vaccination in the British 
general population.7 Furthermore, in China, persons with 
depression or anxiety disorders were more willing to pay 
for the COVID-19 vaccine.8 In our study, persons with 
OCD were more willing to get vaccinated, which may be 
due to the contamination subset of OCD with obsession 
over contracting or spreading germs. Contrastingly, those 
with agoraphobia were less willing to get vaccinated.

Prior research reported that concerns about the unfore-
seen future effects of vaccines, and general mistrust in the 
benefits and safety of vaccines were predictive of a nega-
tive attitude towards COVID-19 vaccination.7 Our finding 
of worry symptoms being predictive of a greater willing-
ness to get vaccinated supports the notion that worrying 
during the COVID-19 pandemic overshadows the con-
cerns about the potential harms of vaccination.

Strengths of our study include the well-phenotyped 
psychiatric status based on several diagnostic interviews 

F I G U R E  1   Predictors of attitudes towards COVID-19 vaccination. Odds ratios were weighted using propensity scores. Unadjusted 
weighted odds ratios were from models where predictors were entered separately; adjusted weighted odds ratios were from a model where 
all predictors were entered simultaneously. Symptom severity was based on standardized scores. QIDS, Quick Inventory of Depressive 
Symptoms; BAI, Beck Anxiety Inventory; PSWQ, Penn State Worry Questionnaire; DJGLS, de Jong Gierveld Loneliness scale

Unsure/Unwillingness to get vaccinated (n=116) vs. Willingness to get vaccinated (n=820)
using propensity scores (with age, gender, education, cohort, and chronicity of mental disorders)

Predictor

Age (years)
Gender:
Male
Female

Education:
High
Intermediate
Basic

Chronicity of mental disorders:
No lifetime disorder
Remitted disorder
Low-to-medium chronicity
High chronicity

Symptom severity:
Depressive symptoms (QIDS)
Anxiety symptoms (BAI)
Worry symptoms (PSWQ)
Loneliness (DJGLS)

COVID-19 related factors:
COVID-19 diagnosis participant
COVID-19 diagnosis household member
Close contact died from COVID-19

n

936

345
591

419
490
27

227
225
246
238

936
936
936
936

92
89
117

Unadjusted weighted

odds ratio (95% CI)

0.55 (0.48; 0.63)

1.0 (ref.)
1.29 (1.15; 1.45)

1.0 (ref.)
1.31 (1.16; 1.48)
1.32 (1.17; 1.48)

1.0 (ref.)
1.05 (0.91; 1.21)
1.18 (1.03; 1.36)
1.08 (0.93; 1.26)

1.10 (0.99; 1.21)
1.05 (0.95; 1.16)
0.93 (0.84; 1.04)
1.15 (1.03; 1.27)

1.26 (1.17; 1.35)
1.17 (1.08; 1.26)
1.06 (0.96; 1.16)

z-value

-8.901

4.308

4.459
4.614

0.639
2.436
1.020

1.784
0.974
-1.246
2.544

6.342
4.093
1.118

p-value

<0.001

<0.001

<0.001
<0.001

0.52
0.01
0.31

0.07
0.33
0.21
0.01

<0.001
<0.001
0.26

Adjusted weighted odds ratio (95% CI)

0.24 (0.15; 0.38)

1.0 (ref.)
1.19 (1.05; 1.35)

1.0 (ref.)
1.28 (1.10; 1.51)
1.84 (1.37; 2.50)

1.0 (ref.)
1.15 (0.96; 1.38)
1.32 (1.13; 1.55)
1.37 (1.09; 1.73)

1.15 (0.95; 1.39)
1.12 (0.94; 1.32)
0.56 (0.46; 0.68)
1.30 (1.12; 1.51)

1.17 (1.06; 1.29)
1.01 (0.91; 1.12)
1.11 (0.99; 1.23)

z-value

-5.937

2.763

3.122
4.010

1.533
3.418
2.624

1.407
1.315
-5.880
3.524

3.257
0.194
1.812

p-value

<0.001

0.006

0.002
<0.001

0.13
0.001
0.009

0.16
0.19
<0.001
<0.001

0.001
0.85
0.07

0.10 0.20 0.30 0.50 0.70 1.0 1.5 2.0 3.0

← Higher willingness Lower willingness →
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before the pandemic and the use of multiple validated 
symptom severity scales which enable a broad assessment 
of emotional states during the pandemic. Limitations 
include selectivity of the responders; compared to non-
responders, responders were less likely to have high 
chronicity of mental disorders, resulting in underrepresen-
tation of the most vulnerable groups in our sample. This 
may have biased our results towards an underestimation 
of the association between high chronicity of mental dis-
order and negative vaccination attitudes, which, however, 
may have been addressed by propensity score weighting. 
Furthermore, we were not able to distinguish the impact 
of specific concerns about COVID-19 vaccine from that of 
general worrying during the pandemic on the willingness 
to get vaccinated due to the lack of information.

In conclusion, our study identified factors including 
demographics, mental disorders, symptom severity and 
COVID-19 infection that were predictive of attitudes to-
wards COVID-19 vaccination. Specifically, persons with 
more chronic mental disorders seemed to be less willing 
to get vaccinated. We invite clinicians to take into account 
these factors when giving advice to psychiatric patients on 
COVID-19 vaccination.
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