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Abstract

Background: The COVID-19 pandemic has a disruptive impact on our society. We therefore conducted a
population survey to describe: 1) stress, concerns and quality of life 2) access to healthcare and cancelled/delayed
healthcare and 3) productivity during the first 8 weeks of the coronavirus lockdown in the general population.

Methods: An online cross-sectional survey was conducted in a representative sample after 8 weeks of the coronavirus
lockdown in Belgium and the Netherlands. The survey included a series of three validated questionnaires about quality
of life delayed/cancelled medical care and productivity loss using validated questionnaires.

Results: In total, 2099 Belgian and 2058 Dutch respondents completed the survey with a mean age of 46.4 and 42.0
years, respectively. Half of the respondents were female in both countries. A small proportion tested positive for
COVID-19, 1.4% vs 4.7%, respectively. The majority of respondents with a medical condition was worried about their
current health state due to the pandemic (53%) vs (63%), respectively. Respondents experienced postponed/cancelled
care (26%) and were concerned about the availability of medication (32%) for both countries. Productivity losses due to
the COVID-19 restrictions were calculated in absenteeism (36%) and presenteeism (30%) for Belgium, and (19%) and
(35%) for the Netherlands. Most concerns and productivity losses were reported by respondents with children < 12
years, respondents aged 18–35 and respondents with an (expected) COVID-19 infection.

Conclusions: This study describes stress, quality of life, medical resource loss and productivity losses in Belgium and
the Netherlands after 8 weeks of coronavirus lockdown. The results underline the burden on society.

Keywords: Coronavirus, COVID-19, Population survey, Quality of life, Productivity, Medical resource use, Burden of
disease

Background
The COVID-19 pandemic has had an enormous disrup-
tive impact on societies throughout the world [1, 2], not
only because of its direct impact on patients with
COVID-19, but also due to fear and stress [3]. These in-
clude fears for unemployment due to COVID-19-related

restrictions, financial worries and concerns about one’s
own health. These stressors and worries may be reflected
in lower quality of life.
Next to the impact of the COVID-19 related restric-

tions on quality of life, concerns and stress, the COVID-
19 pandemic also caused a substantial strain on the
healthcare system [4]. To cope with the COVID-19 in-
fected patients, healthcare facilities had to cancel regular
care. In addition, patients may have been anxious to visit
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their physician or general practitioner because of fear of
infection or to avoid further burdening the healthcare
system. This could lead to large, secondary healthcare
problems such as lower number of diagnoses of critical
diseases and exacerbation of existing health conditions
without medical intervention.
Additionally, the COVID-19 pandemic has had a wider

impact on social and economic factors [5, 6]. Govern-
ments have imposed measures aimed at reducing the
spread of the virus. These changes imposed on society
impacted individuals and organizations. As a result,
many individuals and organizations were forced to
change their normal routines. Examples are closing of
schools and day-care centers, restaurants and sport cen-
ters, and asking people to work from home. Many indi-
viduals who needed to work from home were forced to
combine work with childcare. These measures may have
impacted individuals’ productivity, as people may not
have been able to work at their normal capacity. Not be-
ing able to work at normal capacity while at work (either
at home or in the office) is referred to as presenteeism.
Others may not have been able to work at all, for in-
stance those working in restaurants or sport centers.
Not being able to do one’s work at all is referred to as
absenteeism.
Although the combination of presenteeism and absen-

teeism may have had a widespread impact on society,
there is little scientific information on these effects in
the general population. Therefore, the aim of this study
was to observe and record the developments during the
coronavirus lockdown in Belgium and the Netherlands.
The governments of Belgium and the Netherlands im-
posed a lockdown in early March 2020 to prevent fur-
ther spread of the coronavirus. In Belgium, the
recommended distance was 1.5 m. In addition, it was
forbidden to go outside if not strictly necessary and
schools and universities were closed [7]. In the
Netherlands, individuals could leave their home, but
were asked to stay at home as much as possible. They
also needed to keep 1.5 m distance. Schools, day-care fa-
cilities, restaurants and sport centers were closed in both
countries.
The aim of this research is to conduct a population

survey to describe: 1) stress, concerns and quality of life
2) access to healthcare and cancelled/delayed healthcare
and 3) productivity during the first 8 weeks of the cor-
onavirus lockdown in two general populations in
Belgium and the Netherlands.

Methods
Study design and participants
A cross-sectional, web-based survey was conducted in
Belgium and the Netherlands in the beginning of May
2020. At that time, both Belgium and the Netherlands

had experienced 8 weeks of COVID-19-related restric-
tions. Data were collected over a time span of 1-week in
a large online panel by sampling agency Dynata. The
aim was to include a sample of 2000 respondents from
both countries of 18 years and older with a representa-
tive spread for age, sex, education and region. The Bel-
gian sample consisted of equal proportions of Dutch and
French speakers. Since the questionnaire was pro-
grammed electronically, respondents could only finish
the questionnaire by completing all questions and
thereby missing data was not present.
The data collection was in accordance with local and

European privacy legislation. Respondents’ identity
remained unknown to researchers and all respondents
provided informed consent regarding their participation
in the survey and for scientific publication by means of
the electronic questionnaire. The study did not include
medical records or human tissue; therefore, this study
does not require ethical approval and was therefore
waived by the national regulations – Central Committee
on Research involving human Subjects (CCMO) [8]. Re-
spondents that were younger than 18 years, failed to pro-
vide electronic informed consent or refused that their
data would be used for scientific research were excluded.

Questionnaire
The questionnaire consisted of a series of three validated
questionnaires about quality of life, cancelled/delayed
medical care, and productivity loss. The questionnaire
and was developed in Dutch and translated into French
[9–11]. The questionnaire was pilot tested among 5 par-
ticipants and after a soft launch involving 100 respon-
dents’, small adjustments were implemented to improve
the answer categories. Quality of life was assessed by 2
instruments. First, a visual analogue scale was used to
evaluate the overall health status of the participants on a
scale from 0 to 100. The EuroQol 5 Dimensions ques-
tionnaire [12] measures health related quality of life on 5
dimensions (EQ-5D) that map each dimension on a scale
from below zero to 1. On that scale zero represents
death, 1 represents perfect health and scores below zero
reflect health states considered worse than death [9].
The health state values are suitable for use in health eco-
nomic evaluations [13]. For the calculations, the Tobit
with constraints model 3 was used with a constant of
0.953 [13]. Respondents evaluated their health on the
day of the questionnaire and before the lock-down. For
both quality of life questionnaires respondents were
asked to rate their health on the day of the questionnaire
as well as the period before the lockdown.
Respondents answered questions related to medical re-

source use, cancelled or delayed health care appoint-
ments due to COVID-19 or COVID-19 related
restrictions as assessed by the Medical Consumption
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Questionnaire (iMCQ) [11]. This instrument was de-
signed to measure medical resource use and includes
questions related to the number of visits to various
healthcare providers. Questions were adapted to be able
to capture missed appointments to healthcare providers,
including outpatient or primary care and inpatient or
specialist care.
Productivity losses related to COVID-19 and COVID-19

related restrictions were recorded by the iMTA Productiv-
ity Cost Questionnaire (iPCQ) [10]. The questions were
slightly adapted to reflect the COVID-19 lockdown situ-
ation and included questions about employment status,
absenteeism and presenteeism. The sample size of our
study was based on previous research [13] (n > 1000). We
aimed for a doubled sample size of the validated question-
naires to account for the added questions related to stress
and concerns to provide representative estimates on
population level for both Belgium and the Netherlands.

Statistical analyses
The data were analyzed in IBM SPSS Statistics and sum-
marized in proportions and means with 95% confidence
intervals, and means with standard deviations when ap-
propriate. The analyses were performed separately for
Belgium and the Netherlands. In addition, subgroups of
respondents were created based on age 18–35 years, 35–
66 years (for Belgium) and 35–67 (for the Netherlands),
and above pension age ≥ 66/≥67 years, respectively. The
pension age was 66 years for Belgium and 67 years for
the Netherlands. We also categorized both countries by
education level (low, middle, high), whereby low includes
primary school, lower vocational education, preparatory
secondary vocational education, middle includes higher
general secondary education, secondary vocational educa-
tion and high includes higher professional education, and
university). Further subgroups were created by COVID-19
infection status including suspected of COVID-19 infec-
tion vs or not-infected); and by parent status (people with
and without children below 12 years of age).
We calculated productivity costs related to lost paid

work due to COVID-19 by multiplying the number of
hours lost with the average age-related hourly income in
the Netherlands [14] or Belgium [15]. All costs are pre-
sented as weekly costs.

Results
Study population
A total of 2099 respondents completed the questionnaire
in Belgium and 2058 in the Netherlands. The mean age
was 46.4 year for Belgium and 47.6 year for the
Netherlands (Table 1). Half of the respondents were
women in both countries. In Belgium, 1.4% of the re-
spondents tested positive by a confirmed COVID-19 test
while this was 4.7% for the Netherlands. In both

countries, similar proportions suspected that they might
have been infected, without a confirmed test result (27%
in Belgium and 22% in the Netherlands).

Stress and concerns, quality of life
The results of the questions related to stress and finan-
cial concerns are presented in Table 2. A minority in
both countries felt stressed (27% in Belgium and 14% in
the Netherlands), but the majority reported concern
about their personal current and future financial situ-
ation (59 and 48% respectively), and even more about
the national economies (88 and 86%). Respondents re-
ported good health, whether expressed on a visual
analogue scale or by EQ-5D utilities (Table 3). Large
proportions were worried about the national COVID-19
measures and about access to healthcare (Table 4).

Access to healthcare and cancelled/delayed healthcare
More than a quarter of respondents in both countries
had experienced cancellations or postponements of ap-
pointments with healthcare providers (Table 5) while a
higher percentage of respondents avoided a general
practitioner appointment. Most people agreed that they
received the care as needed (Table 6). Belgian respon-
dents more often experienced medication supply issues
(10.1%) vs the Dutch respondents (15.2%). The youngest
age group (18–35 year) reported the highest medication
supply issues (13.7%) vs (38.3%).
Paramedic care (physical therapist, dietician, social

worker, psychologist) was cancelled more often than hos-
pital care or 1st line care (general practitioner) in both
Belgium and the Netherlands (supplemental Table 7).

Table 1 Population characteristics by country

Belgium
(N = 2099)

the Netherlands
(N = 2058)

Age, year (SD) 46.4 (16.3) 47.7 (16.2)

Female (%) 48.9 50.1

Education level (%)

Low 29.0 25.6

Middle 50.7 28.6

High 20.3 45.9

Children, yes (%) 57.5 60.7

< 18 years 23.8 29.2

< 12 years 15.5 22.1

< 6 years 9.1 13.5

Tested for COVID-19 infection (%) 6.3 8.8

Tested positive (%) 1.4 4.7

Suspected COVID-19 infection

Yes/maybe (%) 27.2 21.9

Values are proportions or mean and standard deviation; SD standard deviation
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Productivity loss
In total, 5% of the respondents in Belgium and 4% in the
Netherlands reported that they lost their job due to
COVID-19 (Table 7). In Belgium higher productivity
losses were reported for people who were employed
compared to the Netherlands. More Belgian than Dutch
respondents indicated that they were absent from work
for at least 1 day (30% versus 19%). The mean value of
lost production among respondents in paid profession
per person per week including absenteeism and

presenteeism was €161.39 for Belgium and €82.69 for
the Netherlands.
Subgroup analyses for age groups, parent status and

COVID-19 infection are reported in supplemental
Tables 1–9.

Discussion
This study described the stress and concerns and quality
of life access to healthcare and cancelled/delayed health-
care productivity losses during the first 8 weeks of the
coronavirus lockdown in Belgium and the Netherlands.
Our study indicates that the respondents in Belgium and
the Netherlands underwent considerable levels of stress
and concerns and experienced cancelled/postponed care
and productivity loss during the COVID-19 pandemic.
When comparing results between Belgium and the

Netherlands, the respondents in Belgium were more
worried than respondents in the Netherlands. Reported
quality of life was lower in Belgium before and during
the coronavirus lockdown. Additionally, both countries
experienced similar levels of cancelled or postponed care
as reported by the respondents. However, the respon-
dents report different types of cancelled specialist care.
For productivity loss, both countries reported similar
levels of people losing their job due to COVID-19 and
worries about losing your job. However, more people ex-
perienced productivity loss in Belgium compared to the
Netherlands. This results in substantial higher costs

Table 2 Stress and financial concerns during the first 8 weeks of
the national COVID-19 measures

Belgium (N = 2099) the Netherlands (N = 2058)

Stress

Extremely 1.7 (0–5.9) 0.8 (0–5.0)

Very much 7.5 (3.4–11.6) 2.7 (0–6.9)

A bit 17.7 (13.8–21.6) 10.9 (6.8–14.9)

No stress 40.9 (37.6–44.2) 32.2 (28.6–35.8)

Not at all 32.2 (28.7–35.7) 53.4 (50.4–56.3)

Worried about current financial situation

Extremely 9.9 (5.8–14.0) 6.9 (2.7–11.0)

Very much 14.8 (10.8–18.8) 10.5 (6.4–14.6)

A bit 34.2 (30.7–37.6) 30.8 (27.2–34.4)

No stress 22.1 (18.3–25.8) 29.3 (25.7–32.9)

Not at all 19.1 (15.32–2.9) 22.5 (18.7–26.3)

Worried about future financial situation

Extremely 9.1 (5.0–13.2) 5.8 (1.6–10.0)

Very much 20.1 (16.3–23.9) 14.4 (10.4–18.4)

A bit 36.4 (33.0–39.8) 36.8 (33.3–40.2)

No stress 20.5 (16.7–24.3) 27.7 (24.0–31.4)

Not at all 13.9 (9.9–17.9) 15.3 (11.3–19.3)

Worried about national economy

Extremely 17.5 (13.6–21.4) 11.9 (7.8–16.0)

Very much 36.4 (32.9–39.8) 30.0 (26.4–33.6)

A bit 33.8 (30.3–37.2) 44.6 (41.4–47.8)

No stress 7.4 (3.3–11.5) 8.9 (40.8–13.0)

Not at all 4.9 (0.7–9.1) 4.7 (0.5–8.9)

Values are percentages with 95% confidence intervals

Table 3 Perceived health and quality of life before and during
the national COVID-19 measures

Belgium the Netherlands

(N = 2099) (N = 2058)

Perceived health during COVID-19 72.9 (71.0–74.0) 73.1 (71.8–75.0)

Perceived health before COVID-19 74.5 (72.6–76.3) 74.8 (72.9–76.7)

EQ-5D during COVID-19 measures 0.79 (0.77–0.81) 0.84 (0.82–0.86)

EQ-5D before COVID-19 measures 0.82 (0.80–0.84) 0.85 (0.83–87)

Values are mean and 95% confidence intervals

Table 4 Concerns about care during the first 8 weeks of the
national COVID-19 national measures

Belgium (n = 2099) the Netherlands (n = 2058)

Concern about availability of medication

Extremely 3.1 (0–8.5) 5.5 (0–11.2)

Very much 6.1 (0.1–11.4) 5.8 (0.1–11.5)

A bit 23.0 (18.2–27.8) 21.2 (16.0–26.4)

No stress 29.6 (25.0–34.2) 38.9 (34.3–43.5)

Not at all 38.2 (33.9–42.5) 28.6 (23.7–33.5)

Concerns about national COVID-19 measures

Extremely 6.8 (0–15.5) 12.8 (3.6–22.0)

Very much 15.7 (7.4–23.9 21.5 (12.8–30.2)

A bit 31.0 (23.5–38.5) 29.0 (20.7–37.3)

No stress 22.9 (15.0–30.8) 21.8 (13.1–30.4)

Not at all 23.6 (15.7–31.5) 15.0 (6.0–24.0)

Concern about access to care

Extremely 5.1 (1.0–9.2) 5.1 (1.0–9.3)

Very much 12.2 (8.2–16.2) 11.7 (7.6–15.8)

A bit 35.4 (32.0–38.8) 34.0 (30.5–37.5)

No stress 24.6 (20.9–28.3) 31.7 (28.1–35.3)

Not at all 22.6 (18.8–26.4) 17.5 (13.6–21.4)

Values are percentages with 95% confidence intervals
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related to presenteeism and absenteeism costs in
Belgium than in the Netherlands. This could be due to
temporarily installed paid unemployment leave regula-
tions in Belgium.
The global scientific body of evidence is growing for

stress, concerns, reduced quality of life, and productivity
loss in relation to COVID-19. Several cross-sectional
studies from varies countries assessed stress, quality of
life, worries and various other questions related to the
impact of COVID-19 with similar questionnaires [16,
17], particularly in China [18–20]. A Chinese cross-

sectional study reported that Chinese respondents have
been greatly impacted in terms of non-work-related
travel, work related travel, family’s daily routine, job and
finance as well as reporting high levels of anxiety [18].
On the other hand, another small Chinese study among
highly educated participants reported mild stressful im-
pact scores, however, 52% of that population felt horri-
fied and apprehensive due to the pandemic [19]. The
majority of participants (58–78%) received increased
support from friends and family members, increased
shared feeling and caring with family members and

Table 6 Issues with access to care and supply of medication by age groups

Belgium the Netherlands

Total 18–35 year 35–65 year ≥ 66 year Total 18–35 year 35–66 year ≥ 67 year

N 1265 291 715) 259) 1126 227 646 253

Experienced medication supply issues

10.1 (8.4–11.8) 13.7 (9.7–17.7) 10.6 (8.3–12.9) 4.6 (2.0–7.2) 15.2 (13.1–17.3) 38.3 (32.0–44.6) 10.8 (8.4–13.2) 5.5 (2.7–8.3)

N 2099 641 1134 324 2058 560 1175 323

Received care as needed

Agree 38.0 (34.6–41.4) 35.9 (29.7–42.1) 37.4 (32.8–42.0) 44.8 (36.7–52.9) 41.9 (38.6–45.1) 44.5 (38.3–50.7) 39.5 (35.1–43.9) 46.1 (38.1–54.1)

Neutral 21.2 (17.4–25.0) 25.1 (18.4–31.8) 19.9 (14.7–25.1) 18.2 (8.4–28.0) 19.4 (15.5–23.3) 23.9 (16.7–31.1) 18.8 (13.6–24.0) 13.9 (3.8–24.0)

Disagree 16.5 (12.6–20.4) 16.7 (9.6–23.8) 17.9 (12.6–23.2) 10.7 (4.6–20.9) 12.7 (8.7–16.7) 11.8 (4.0–19.6) 13.7 (8.4–19.0) 11.5 (1.2–21.8)

Not
applicable

24.2 (20.5–27.9) 22.3 (15.5–29.1) 24.8 (19.7–29.8) 26.2 (16.9–35.5) 25.9 (22.2–29.6) 19.8 (16.5–23.1) 28.1 (25.5–30.7) 28.5 (19.3–37.2)

Values are percentage with 95% confidence interval

Table 7 Productivity losses among respondents in paid profession Belgium

Belgium the Netherlands

N 1019 811

Lost job due to COVID-19 (%) 5.1 4.4

N 1080 1247

In paid profession (%) 52 61

Worried about losing profession (%)

Somewhat to extremely 39 40

Not at all to slightly 61 60

Weekly work hours before COVID-19 34.4 (0.31.6–37.2) 30.6 (28.0–33.2)

Weekly work hours during COVID-19 26.9 (24.3–29.5) 26.6 (24.1–29.1)

Experienced absenteeism (%)

Some days 16.5 9.6

All days 19.2 9.1

*Absenteeism (hours/week) 1.6 (0.1–2.3) 1.3 (0.1–1.9)

*Cost absenteeism (person/week) €133.86 €63.58

Experienced presenteeism (%) 29.5 33.7

Days experiencing presenteeism 13.3 (11.3–15.3) 9.6 (8.0–11.2)

Presenteeism (% of normal work per day) 61% 66%

Cost presenteeism (person/week) €27.53 €19.11

Values are mean and standard deviation or percentage with 95% confidence interval
*Combined absenteeism for some days and all days
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others. A small study in Israel reported high levels of
perceived stress and corona-related worries, but low
levels of anxiety [16]. Female sex, younger age, corona-
related loneliness, and pre-existing chronic illness were
all related to higher levels of psychological distress and
lower levels of quality of life.
Another Chinese survey among university students,

healthcare workers and business people indicated that
during a 2-week period in February 2020, the emotional
state, anxiety and behavior of participants in Hubei was
lower compared to reference values in February 2019,
particularly for sleep quality [20]. These results from
various countries underline the burden on our societies.
Health education should be considered combined with
psychological counseling for vulnerable individuals to
cope with future outbreaks.

Public health implications
The information gathered in this study gives a broad
overview of the Belgian and Dutch society in the light of
the COVID-19 pandemic and may be valuable for future
health technology assessment studies in the field of
COVID-19. It would be worthwhile to conduct a similar
study at a later time in the pandemic, to investigate
whether and how concerns, quality of life, access to care
and productivity develop over time.
The current study highlights concerns, quality of life,

and risk factors for psychological distress in light of the
corona pandemic. More research is needed in order to
fully understand the scope and correlates of societal dif-
ficulties during these challenging times. This study can
be used as baseline study to assess the impact of future
lockdowns in Europe.

Strengths and limitations
Our study has some strengths and limitations. Strengths
were the large representative sample that could be reached
in a relatively short period of time, which was vital since
the COVID-19 situation develops rapidly. We used vali-
dated questionnaires that strengthen the standardized data
collection. Our population yielded a utility value of 0.85
for the entire population of the Netherlands, which is
close to the reference value for the general Dutch popula-
tion 0.87 [13]. This implies that our sample is comparable
to a general population sample.
A limitation of this study is that there was no ability to

add detailed instructions to the questionnaire as only
limited instructions could be provided at the beginning
of the questionnaire. To obtain a broad view of society,
the questionnaire was relatively long (mean duration 15
min) and the iPCQ and iMCQ can be considered quite
complex. Some misunderstanding or mis categorization
can therefore not be excluded. A second limitation is
that the recall period in several sections of the

questionnaire is relatively long (~ 8 weeks). These re-
sponses maybe influenced by recall bias. The questions
about the time before the lockdown relied on memory
and were answered in a cross-sectional fashion. This
might be influenced by external factors and might not
represent normal life. Furthermore, the questionnaire
was performed online requiring a modest digital under-
standing to access the questionnaire and thereby most
likely limiting our sample to respondents with a higher
level of digital understanding than the general popula-
tion. Lastly, the sample was slightly underrepresented
for the lowest educational class for Belgium.

Conclusion
This study measured stress, quality of life, medical re-
source use and productivity losses in the general popula-
tion in Belgium and the Netherlands during the first 8
weeks of the coronavirus lockdown. The results under-
line the burden on society in terms of stress, concerns,
general healthcare and productivity.

Abbreviations
EQ-5D: The EuroQol 5 Dimensions questionnaire measures health related
quality of life on 5 dimensions; iMCQ: Medical Consumption Questionnaire;
iPCQ: Productivity Cost Questionnaire

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-021-06240-7.

Additional file 1: Supplemental Table 1. Stress and concerns
financials during the first 8 weeks of the national COVID-19 measures in
Belgium. Supplemental Table 2. Stress and concerns about financials
during the during the first 8 weeks of the national COVID-19 measures in
the Netherlands. Supplemental Table 3. Concerns about care during
first 8 weeks of the national COVID-19 measures in Belgium. Supplemen-
tal Table 4. Concerns about care during the first 8 weeks of the national
COVID-19 national measures in the Netherlands. Supplemental Table 5.
Self-perceived health and quality of life before and during the national
COVID-19 measures stratified by age and COVID-19 in Belgium. Supple-
mental Table 6. Self-perceived health and quality of life before and dur-
ing the national COVID-19 measures stratified by age and COVID-19 in
the Netherlands. Supplemental Table 7. Cancelled or postponed
healthcare appointments. Supplemental Table 8. Productivity losses in
respondents in paid profession Belgium. Supplemental Table 9. Prod-
uctivity losses among respondents in paid profession Netherlands.

Acknowledgements
We thank all respondents for their valuable time and their participation.
Furthermore, we would like to thank Lien Caveye and Kelly Mulder for their
support.

Authors’ contributions
HvB, LG, RM, MK developed the questionnaire and RHB tested the
questionnaire. HvB and RM analyzed and interpreted the data and drafted the
manuscript. LG, RHB and MK provided intellectual content for the data analysis
and the manuscript. All authors read and approved the final manuscript

Funding
This research has been partly sponsored by Amgen B.V., Gilead Sciences
Netherlands, Gilead Sciences Belgium, Janssen-Cilag B.V., N.V. Roche SA.
These parties had no influence on the content, conduct and writing of the
manuscript.

Ballegooijen et al. BMC Health Services Research          (2021) 21:227 Page 7 of 8

https://doi.org/10.1186/s12913-021-06240-7
https://doi.org/10.1186/s12913-021-06240-7


Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study did not include medical records or human tissue; therefore, this
study does not require ethical approval and was therefore waived by the
national regulations – Central Committee on Research involving human
Subjects (CCMO) (8). Written informed consent was obtained by all study
participants.

Consent for publication
Not applicable.

Competing interests
van Ballegooijen, Bruin, Michels and Krol work at IQVIA - an international
research company.

Author details
1IQVIA, Herikerbergweg 314, 1101 CT Amsterdam, The Netherlands. 2Erasmus
University Rotterdam, Erasmus School of Health Policy & Management,
Rotterdam, The Netherlands.

Received: 7 August 2020 Accepted: 3 March 2021

References
1. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic characterisation and

epidemiology of 2019 novel coronavirus: implications for virus origins and
receptor binding. Lancet. 2020;395(10224):565–74.

2. WHO - Director-General’s opening remarks at the media briefing on
COVID19 -March 2020. Accessed via https://www.who.int/dg/speeches/deta
il/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-
february-2020. Accessed 1 July 2020.

3. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed.
2020;91(1):157–60.

4. Barrett K, Khan YA, Mac S, Ximenes R, Naimark DMJ, Sander B. Estimation of
COVID-19-induced depletion of hospital resources in Ontario. Canada CMAJ.
2020;192(24):E640–E6.

5. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al.
The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. 2020;395(10227):912–20.

6. Johnson HC, Gossner CM, Colzani E, Kinsman J, Alexakis L, Beauté J, et al.
Potential scenarios for the progression of a COVID-19 epidemic in the
European Union and the European Economic Area, March 2020. Euro
Surveill. 2020;25(9):2000202.

7. Dutch measures against coronavirus - Government of the Netherlands
https://www.government.nl/topics/coronavirus-covid-19/tackling-new-
coronavirus-in-the-netherlands Last accessed 1 Feb 2021.

8. Central Committee on Research Involving Human Subjects - Accessed via
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-
research/your-research-is-it-subject-to-the-wmo-or-not. Accessed 1 Feb
2021.

9. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al.
Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. 2011;20(10):1727–36.

10. Bouwmans C, Krol M, Severens H, Koopmanschap M, Brouwer W, Hakkaart-
van RL. The iMTA productivity cost questionnaire: a standardized instrument
for measuring and valuing health-related productivity losses. Value Health.
2015;18(6):753–8.

11. Institute for Medical Technology Assessment R. Questionnaires for the
measurement of costs in economic evaluations - the Medical Consumption
Questionnaire (iMCQ) 2020

12. Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol
group. Ann Med. 2001;33(5):337–43.

13. Versteegh MM, Vermeulen KM, Evers SMAA, de Wit GA, Prenger R, Stolk EA.
Dutch tariff for the five-level version of EQ-5D. Value Health. 2016;19(4):343–
52.

14. Zorginstituut Nederland. Richtlijn voor het uitvoeren van economische
evaluaties in de gezondheidszorg, 2016. Accessed via: www.
zorginstituutnederland.nl/publicaties/publicatie/2016/02/29/richtlijn-voorhet-
uitvoeren-van-economische-evaluaties-in-de-gezondheidszorg. Accessed 1
July 2020.

15. CBS. Accessed via https://www.cbs.nl/nl-nl/nieuws/2019/22/uurloon-
grensgebieden-hoogst-in-belgie#:~:text=Het%20gemiddelde%20uurloon%2
0in%20Nederland,(28%2C50%20euro. Accessed 1 July 2020.

16. Horesh D, Kapel Lev-Ari R, Hasson-Ohayon I. Risk factors for psychological
distress during the COVID-19 pandemic in Israel: loneliness, age, gender,
and health status play an important role. Br J Health Psychol. 2020;25(4):
925–33.

17. Lima NNR, de Souza RI, Feitosa PWG, Moreira JLS, da Silva CGL, Neto MLR.
People experiencing homelessness: their potential exposure to COVID-19.
Psychiatry Res. 2020;288:112945.

18. Lin Y, Hu Z, Alias H, Wong LP. Knowledge, attitudes, impact, and anxiety
regarding COVID-19 infection among the public in China. Front Public
Health. 2020;8:236.

19. Zhang Y, Ma ZF. Impact of the COVID-19 Pandemic on Mental Health and
Quality of Life among Local Residents in Liaoning Province, China: A Cross-
Sectional Study. Int J Environ Res Public Health. 2020;17(7):2381.

20. Yuan S, Liao Z, Huang H, Jiang B, Zhang X, Wang Y, et al. Comparison of
the indicators of psychological stress in the population of Hubei Province
and non-endemic provinces in China during two weeks during the
coronavirus disease 2019 (COVID-19) outbreak in February 2020. Med Sci
Monit. 2020;26:e923767.

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

Ballegooijen et al. BMC Health Services Research          (2021) 21:227 Page 8 of 8

https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.government.nl/topics/coronavirus-covid-19/tackling-new-coronavirus-in-the-netherlands
https://www.government.nl/topics/coronavirus-covid-19/tackling-new-coronavirus-in-the-netherlands
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
http://www.zorginstituutnederland.nl/publicaties/publicatie/2016/02/29/richtlijn-voorhet-uitvoeren-van-economische-evaluaties-in-de-gezondheidszorg
http://www.zorginstituutnederland.nl/publicaties/publicatie/2016/02/29/richtlijn-voorhet-uitvoeren-van-economische-evaluaties-in-de-gezondheidszorg
http://www.zorginstituutnederland.nl/publicaties/publicatie/2016/02/29/richtlijn-voorhet-uitvoeren-van-economische-evaluaties-in-de-gezondheidszorg
https://www.cbs.nl/nl-nl/nieuws/2019/22/uurloon-grensgebieden-hoogst-in-belgie#:%7e:text=Het%20gemiddelde%20uurloon%20in%20Nederland,(28%2C50%20euro
https://www.cbs.nl/nl-nl/nieuws/2019/22/uurloon-grensgebieden-hoogst-in-belgie#:%7e:text=Het%20gemiddelde%20uurloon%20in%20Nederland,(28%2C50%20euro
https://www.cbs.nl/nl-nl/nieuws/2019/22/uurloon-grensgebieden-hoogst-in-belgie#:%7e:text=Het%20gemiddelde%20uurloon%20in%20Nederland,(28%2C50%20euro

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and participants
	Questionnaire
	Statistical analyses

	Results
	Study population
	Stress and concerns, quality of life
	Access to healthcare and cancelled/delayed healthcare
	Productivity loss

	Discussion
	Public health implications
	Strengths and limitations

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

