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Positive health during the COVID‑19 
pandemic: a survey 
among community‑dwelling older individuals 
in the Netherlands
I. S. Moens1, L. J. van Gerven1, S. M. Debeij1, C. H. Bakker2, M. J. C. Moester3, S. P. Mooijaart1, S. van der Pas4, 
M. Vangeel1, J. Gussekloo5, Y. M. Drewes6* and W. P. J.den Elzen7,8 

Abstract 

Background:  Coronavirus Disease 2019 (COVID-19) reached the Netherlands in February 2020. To minimize the 
spread of the virus, the Dutch government announced an “intelligent lockdown”. Older individuals were urged to 
socially isolate completely, because they are at risk of a severe disease course. Although isolation reduces the medical 
impact of the virus, the non-medical impact should also be considered.

Aim:  To investigate the impact of COVID-19 pandemic and associated restrictive measures on the six dimensions of 
Positive Health in community-dwelling older individuals living in the Netherlands, and to identify differences within 
subgroups.

Methods:  In May/June 2020, community-dwelling older individuals aged ≥ 65 years completed an online survey 
based on Huber’s model of Positive Health. Positive Health was measured regarding the appreciation of the six dimen-
sions (categorized as poor/satisfactory/excellent) and a comparison with a year before (categorized as decreased/
unchanged/increased) using frequencies (%) and a chi-square test.

Results:  834 older individuals participated (51% women, 38% aged ≥ 76 years, 35% living alone, 16% self-rated poor 
health). Most respondents assessed their bodily functions, mental well-being and daily functioning as satisfactory, 
their meaningfulness and quality of life (QoL) as excellent, and their social participation as poor. 12% of the respond-
ents reported a deterioration of 4–6 dimensions and 73% in 1–3 dimensions, compared to the past year. Deterioration 
was most frequently experienced in the dimension social participation (73%), the dimension mental well-being was 
most frequently improved (37%) and quality of life was in 71% rated as unchanged. Women more often observed a 
deterioration of 4–6 dimensions than men (15% vs. 8%, p = 0.001), and individuals with self-rated poor health more 
often than individuals with self-rated good health (22% vs. 10%, p < 0.001). Older individuals living alone experienced 
more frequently a decrease in meaningfulness compared to older individuals living together.
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Background
In February 2020 the first case of COVID-19, caused by 
the Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2), was identified in the Netherlands [1]. In 
March, the outbreak of this Coronavirus was declared 
a pandemic by the WHO [2]. To reduce the spread of 
the SARS-CoV-2, the Dutch government urged its citi-
zens to adhere to the rules of the so-called “intelligent 
lockdown”, in which the population of the Netherlands 
is advised to keep 1.5 m distance from each other, mini-
mize contact and self-isolate at home [3]. In the Neth-
erlands, 90.5% of all COVID-19 mortality occurred in 
people aged 70  years or older [4]. Therefore, the gov-
ernment urged especially older people to fully comply 
to the lockdown rules [5, 6].

Since the discovery of SARS-CoV-2, multiple stud-
ies have been conducted to clarify the medical impact 
(adverse symptoms, hospitalization, mortality rate) 
of this virus on older individuals [7–9]. It recently 
has been shown that especially older individuals with 
chronic conditions have higher odds of being hospi-
talized due to COVID-19 [10]. With this knowledge, 
the importance for them to maintain healthy lifestyles 
and a good general health is underlined. Unfortunately, 
the COVID-19 pandemic could also have a non-med-
ical impact on the lives of older individuals. Getting 
infected with COVID-19, experiencing the symptoms 
and the restrictions and the possibility of hospitaliza-
tion could provoke adverse mental health outcomes 
such as anxiety, stress and depression [11, 12]. Both the 
medical and non-medical dimensions are captured in 
the new definition of health which M. Huber proposed 
in 2011: ‘’Health as the ability to adapt and to self-man-
age, in the face of social, physical and emotional chal-
lenges” [13]. The Positive Health Model is developed to 
make this definition measurable and covers six medical 
and non-medical dimensions: bodily functions, mental 
well-being, meaningfulness, quality of life, social par-
ticipation and daily functioning [14].

Furthermore, studies on the impact of the COVID-
19 pandemic are mainly focusing on institutionalized 
older individuals or those who are admitted to the hos-
pital, ignoring the three million community-dwelling 
older persons aged 65 and over living in the Nether-
lands [15–19].

Methods
The present study aims to gain insight into the impact 
of the COVID-19 pandemic and associated preventive 
restrictions on the six dimensions of Positive Health in 
community-dwelling older individuals (65 +) living in 
the Netherlands, and to identify differences within the 
subgroups sex, age, living situation and self-rated general 
health.

Respondents
This study is embedded in the “Positive Health Impact of 
the COVID-19 pandemic and the associated measures on 
community-dwelling Older individuals and Professionals 
study” (PHICOP). With an online survey we investigated 
cross-sectionally the impact of the COVID-19 pandemic 
and associated restrictive measures on all six dimensions 
of Huber’s model of Positive Health in community-dwell-
ing older persons living in the Netherlands.

Between 11 May and 15 June 2020, thus 2  months 
after the implementation of the measures, community-
dwelling older persons aged ≥ 65 years living in the Neth-
erlands were invited to participate in the online survey. 
Older individuals living in nursing homes or other insti-
tutionalized care forms were excluded from participa-
tion. Recruitment took place through e-mails via welfare 
organizations, senior organizations and social media, 
which led to the desired snowball effect. Questionnaires 
with < 98% completed questions were excluded in order 
to obtain full information about all dimensions and to 
prevent inclusion of repeated entries by the same indi-
viduals, as some individuals experienced technical issues 
after opening the questionnaire. Furthermore, duplicated 
questionnaires were excluded.

Measures
Positive Health was measured by two questions on the 
appreciation of bodily functions, mental well-being, 
meaningfulness, quality of life, social participation and 
daily functioning. The first question being: “How do you 
assess your [dimension] currently?”. The second question 
was: “Compared to the past year, how would you assess 
your [dimension] currently?”. For the analysis of current 
appreciation of the dimensions, the answer categories 
were merged into three categories namely: “poor”, “satis-
factory”, “excellent”. For the analysis of self-rated change, 

Conclusion:  The COVID-19 pandemic and associated restrictive measures had a substantial impact on all six dimen-
sions of Positive Health in community-dwelling older individuals, especially in women, respondents living alone and 
respondents with self-rated poor general health.

Keywords:  Online questionnaire, Bodily functions, Mental well-being, Meaningfulness, Quality of life, Social 
participation, Daily functioning, COVID-19
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the answer categories were merged into three categories 
namely: “decreased”, “unchanged”, “increased”. Detailed 
information on the original response categories and 
conversion of the response categories for data analysis 
is provided in the Additional file 1. The questions of this 
questionnaire were based on or retrieved from the vali-
dated questionnaire of the Institute for Positive Health 
[14, 20]. Furthermore, additional information regarding 
sex, age, educational level, living situation, care use, con-
tact with family and general health was obtained.

Data analysis
The categorical data were presented as proportions 
with their corresponding 95% intervals. P-values were 
obtained by chi-square tests. In all tests a p-value < 0.05 
was considered statistically significant. The dimensions 
that respondents marked as “decreased” were summed to 
calculate the total number of negatively affected dimen-
sions. With subgroup analyses, results were stratified for 
sex, age (65–75/ ≥ 76 years), living situation (alone/with 
others), and self-rated general health (poor/good). The 
data obtained by the questionnaires were analyzed using 
IBM SPSS statistics 25.

Results
Participants’ characteristics
Of the 837 surveys with ≥ 98% of the questions answered, 
two were excluded because they were duplicates, and 
one was excluded because the participant lived in a nurs-
ing home. Finally, 834 completed questionnaires were 
included for analysis. Of these 834 participants, 51% was 
female, 38% was aged ≥ 76 years, 35% lived alone and 16% 
suffered self-rated poor general health (Table 1).

Positive Health: appreciation at the moment of filling 
out the questionnaire
When summing the number of dimensions affected per 
respondent, 12.0% of the respondents experienced a 
deterioration of 4 to 6 dimensions during the COVID-
19 pandemic. Furthermore, 72.7% of the respondents 
reported 1 to 3 negatively affected dimensions and 15.4% 
of the older individuals did not experience a decrease in 
any of the dimensions.

For the self-rated dimension appreciation at the 
moment of filling out the questionnaire, most respond-
ents scored “satisfactory” on the dimensions bodily 
functions (70.8%), mental wellbeing (75.6%) and daily 
functioning (58.4%). “Excellent” was most selected for 
the dimensions meaningfulness (63.5%) and quality of 
life (52.3%). Lastly, 50.0% of the respondents rated their 
social participation as “poor” (Table 1).

Positive Health: self‑rated change in dimensions compared 
to one year ago
All dimensions considered, 23.5% to 70.9% of the 
respondents did not observe a change in the correspond-
ing dimension (Fig. 1 and Additional file 2).

In five of the six dimensions, namely bodily func-
tions, mental well-being, meaningfulness, quality of life 
and daily functioning, more than half of the respond-
ents rated the dimension as unchanged. The least 
change was observed in the dimension quality of life 
where 591 respondents (70.9%) rated it as unchanged. 

Table 1  Characteristics of the 834 community-dwelling older 
participants living in the Netherlands

a 22 missing (2.6%)
b Lower educated: participants who did not receive “higher professional 
education” or “university education”
c Care use: participants who are being treated by/receiving help from a 
physiotherapist, psychologist or homecare
d 9 no opinion (1.1%)
e 4 no opinion (0.5%)
f 3 no opinion (0.4%)
g 2 no opinion (0.2%)

n (%)

Women a 427 (51)

Aged 76 years and over 317 (38)

Lower educated b 318 (38)

Care use c 202 (24)

Living alone 290 (35)

Urban living 733 (88)

Contact with children 695 (83)

Contact with siblings 658 (79)

Self-rated poor general health 134 (16)

Self-perceived appreciation of the six dimensions

Bodily functions Grade < 6.0 46 (5.5)

Grade 6.0–8.0 591 (71)

Grade > 8.0 197 (24)

Mental wellbeing Grade < 6.0 60 (7.2)

Grade 6.0–8.0 630 (76)

Grade > 8.0 144 (17)

Meaningfulness d Poor 68 (8.1)

Satisfactory 227 (27)

Excellent 530 (64)

Quality of life e Poor 43 (5.1)

Satisfactory 351 (42)

Excellent 436 (52)

Social participation f Poor 417 (50)

Satisfactory 288 (35)

Excellent 126 (15)

Daily functioning g Poor 61 (7.3)

Satisfactory 487 (58)

Excellent 284 (34)
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The dimension social participation was most negatively 
affected with 72.5% of the respondents noticing a decline, 
whereas mental well-being was the most positively 
impacted dimension with 36.8% of the individuals notic-
ing an improvement.

Stratified analyses
Sex
Women more often than men reported a deteriora-
tion of 4 to 6 dimensions (15.3% vs. 8.4%, p = 0.001). 
Additionally, men more often reported that none of the 
dimensions had deteriorated (18.7% vs. 12.2%, p = 0.001) 
(Additional file 3).

Women more often than men reported a decrease in 
the dimensions bodily functions (Table 2 and Additional 
file 3, 18.7% vs. 10.4%, p = 0.004), mental wellbeing (14.3% 
vs. 9.1%, p = 0.01), meaningfulness (26.5% vs. 14.9%, 
p < 0.001), quality of life (26.1% vs. 20.1%, p = 0.001) and 
social participation (76.3% vs 69.0%, p = 0.006). Further-
more, more women seemed to experience an improve-
ment in mental well-being (38.6% vs. 34.3%, p = 0.01), 
meaningfulness (13.0% vs. 10.2%, p < 0.001), quality of life 
(8.0% vs. 3.1%, p = 0.001) and social participation (4.7% 
vs. 2.9%, p = 0.006). No difference between sexes was 
observed in daily functioning.

Age
No differences were observed in the number of dete-
riorated dimensions and change in the six dimensions 

between participants aged 65 to 75 years and participants 
aged 76 years and over.

Living situation
Between participants living alone and participants living 
with others, no differences were observed in the number 
of deteriorated dimensions.

Living situation seemed to be of importance only for 
the dimension meaningfulness. A decline in this dimen-
sion was more frequently present in individuals living 
alone compared to individuals living together (27.6% vs. 
17.9%, p = 0.001). Likewise, an improvement was more 
common in individuals living alone (13.6% vs. 10.3%, 
p = 0.001).

Self‑rated general health
Substantially more participants with self-rated poor 
health noticed a deterioration in 4 to 6 of the dimensions 
compared to participants with self-rated good health 
(21.5% vs. 10.1%, p < 0.001). Additionally, fewer partici-
pants with self-rated poor health observed no deterio-
ration in any of the dimensions compared to those with 
self-rated good health (9.2% vs. 16.5%, p < 0.001).

Individuals with self-rated poor health more frequently 
reported a decrease in their bodily functions (21.6% vs. 
13.7%, p < 0.001), mental well-being (17.9% vs. 10.4%, 
p = 0.002), meaningfulness (28.8% vs. 19.9%, p = 0.031), 
quality of life (39.6% vs. 20.2%, p < 0.001) and daily func-
tioning (54.9% vs. 35.5%, p < 0.001) than respondents with 

Fig. 1  Overall self-rated change in the six Positive Health dimensions in Dutch older individuals (n = 834)



Page 5 of 9Moens et al. BMC Geriatrics           (2022) 22:51 	

Table 2  Self-rated change in the six dimensions of Positive Health compared to before the COVID-19 pandemic

Decreased % (n) Unchanged % (n) Improved % (n) p-value

Sex Bodily functions Men 10.4 (40) 69.9 (269) 19.7 (76) 0.004

Women 18.7 (80) 63.2 (270) 18.0 (77)

Mental well-being Men 9.1 (35) 56.6 (218) 34.3 (132) 0.010

Women 14.3 (61) 47.1 (201) 38.6 (165)

Meaningfulness Men 14.9 (57) 74.9 (287) 10.2 (39)  < 0.001

Women 26.5 (112) 60.4 (255) 13.0 (55)

Quality of life Men 20.1 (77) 76.8 (295) 3.1 (12) 0.001

Women 26.1 (111) 66.0 (281) 8.0 (34)

Social participation Men 69.0 (263) 28.1 (107) 2.9 (11) 0.006

Women 76.3 (325) 19.0 (81) 4.7 (20)

Daily functioning Men 37.6 (144) 61.1 (234) 1.3 (5) 0.088

Women 39.7 (169) 56.8 (242) 3.5 (15)

Age Bodily functions 65–75 years 15.7 (81) 67.9 (351) 16.4 (85) 0.061

76 years and over 13.9 (44) 63.1 (200) 23.0 (73)

Mental well-being 65–75 years 12.0 (62) 50.3 (260) 37.7 (195) 0.644

76 years and over 11.0 (35) 53.6 (170) 35.3 (112)

Meaningfulness 65–75 years 22.8 (117) 64.9 (333) 12.3 (63) 0.192

76 years and over 18.8 (59) 71.0 (223) 10.2 (32)

Quality of life 65–75 years 23.1 (119) 70.5 (363) 6.4 (33) 0.602

76 years and over 23.7 (75) 71.6 (227) 4.7 (15)

Social participation 65–75 years 74.5 (383) 21.4 (110) 4.1 (21) 0.184

76 years and over 69.2 (218) 27.0 (85) 3.8 (12)

Daily functioning 65–75 years 38.7 (199) 58.4 (300) 2.9 (15) 0.647

76 years and over 38.5 (122) 59.6 (189) 1.9 (6)

Living situation Bodily functions Alone 17.9 (52) 61.0 (177) 21.0 (61) 0.050

With others 13.0 (70) 69.1 (372) 17.8 (96)

Mental well-being Alone 13.8 (40) 52.4 (152) 33.8 (98) 0.228

With others 10.6 (57) 50.7 (273) 38.7 (208)

Meaningfulness Alone 27.6 (79) 58.7 (168) 13.6 (39) 0.001

With others 17.9 (96) 71.8 (384) 10.3 (55)

Quality of life Alone 26.6 (77) 66.6 (193) 6.9 (20) 0.151

With others 21.8 (117) 72.9 (391) 5.2 (28)

Social participation Alone 69.2 (200) 25.6 (74) 5.2 (15) 0.227

With others 74.2 (396) 22.5 (120) 3.4 (18)

Daily functioning Alone 40.0 (116) 56.2 (163) 3.8 (11) 0.178

With others 37.9 (203) 60.2 (322) 1.9 (10)

Self-rated general health Bodily functions Poor 21.6 (29) 43.3 (58) 35.1 (47)  < 0.001

Good 13.7 (96) 70.4 (493) 15.9 (111)

Mental well-being Poor 17.9 (24) 38.8 (52) 43.3 (58) 0.002

Good 10.4 (73) 54.0 (378) 35.6 (249)

Meaningfulness Poor 28.8 (38) 57.6 (76) 13.6 (18) 0.031

Good 19.9 (138) 69.1 (480) 11.1 (77)

Quality of life Poor 39.6 (53) 56.7 (76) 3.7 (5)  < 0.001

Good 20.2 (141) 73.6 (514) 6.2 (43)

Social participation Poor 75.2 (100) 20.3 (27) 4.5 (6) 0.616

Good 72.0 (501) 24.1 (168) 3.9 (27)

Daily functioning Poor 54.9 (73) 39.1 (52) 6.0 (8)  < 0.001

Good 35.5 (248) 62.6 (437) 1.9 (13)
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self-rated good health. Also, the respondents with self-
rated poor health more often reported an improvement 
of the dimensions bodily functions (35.1% vs. 15.9%, 
p < 0.001), mental well-being (43.3% vs. 35.6%, p = 0.002), 
meaningfulness (13.6% vs. 11.1%, p = 0.031) and daily 
functioning (6.0% vs. 1.9%, p < 0.001) than the individuals 
with self-rated good health.

Discussion
Main findings
This study investigated the impact of the COVID-19 
pandemic and associated preventive measures on the six 
dimensions of Positive Health in community-dwelling 
older individuals living in the Netherlands. The dimen-
sions bodily functions, mental well-being and daily 
functioning were most rated as being satisfactory at the 
moment of filling out the questionnaire. Meaningful-
ness and quality of life were mostly rated as excellent, 
and social participation mostly as poor. In 12.0% of the 
older individuals 4 to 6 dimensions were negatively 
affected and in 72.7% of the respondents 1 to 3 dimen-
sions. Participants reported a substantial decline in social 
participation. All other five dimensions were (negatively) 
affected as well, but the majority of the respondents did 
not notice a change in those dimensions. Particularly 
women, respondents who lived alone and older indi-
viduals with self-rated poor health observed a decline 
in dimensions. Women seemed to be more at risk for 
experiencing a decrease in their level of bodily func-
tions, mental well-being, meaningfulness, quality of life 
and social participation during the COVID-19 pandemic. 
Furthermore, people who lived alone were prone to expe-
riencing a decline in meaningfulness. Lastly, more people 
with self-rated poor health showed a decrease in bodily 
functions, mental well-being, meaningfulness, quality of 
life and daily functioning. Overall, mental well-being was 
the most positively impacted dimension with 36.8% of 
the respondents noticing an improvement.

Comparison with existing research
During the COVID-19 pandemic, every country imple-
mented a combination of different restrictions. There-
fore, the experienced effects of the COVID-19 pandemic 
could differ per population as well. The participants 
of our study experienced the various restrictions of the 
Dutch “intelligent lockdown”. Previous studies dedicated 
to the consequences of COVID-restrictions on commu-
nity-dwelling older individuals show that all these restric-
tions of the Dutch intelligent lockdown could have their 
impact on the lives of the older individuals. A study from 
Wang et  al. showed that citizens of countries that are 
not used to wearing face masks are more prone to hav-
ing physical and mental complaints compared to citizens 

of countries that are familiar with it [21]. However our 
findings show that, although the Dutch older individuals 
were not used to wearing face masks, the majority did not 
notice a change in their physical and mental health. Our 
findings are in line with the results of a study which found 
that the level of depression, stress, and anxiety observed 
has been low during a partial lockdown [22]. However, 
in line with recently published studies, our study did 
show that social isolation places some of the older indi-
viduals at risk for disadvantageous outcomes on mental 
well-being, such as depression-like symptoms and anxi-
ety [23, 24]. In accordance with the situation prior to the 
COVID-19 pandemic, where women showed to be more 
prone to depression than men, our study showed women 
to be more at risk than men of experiencing a decreased 
mental-wellbeing, meaningfulness and quality of life 
than before the COVID-19 pandemic [25]. This find-
ing corresponds with a recently published article about 
the psychological effects of the COVID-19 pandemic on 
women in Iran [26]. In that study, women were described 
as a vulnerable group for the stressors of the pandemic 
because they are more prone to mental disorders such 
as anxiety and depression and because of their multifac-
eted responsibilities including being a (grand)mother. 
Further research is needed into the vulnerable position 
of women during a pandemic to develop possible inter-
ventions. In contrast with other studies that showed only 
negative effects of the COVID-19 pandemic and SARS-
outbreak on mental well-being and psychological reli-
ance in older persons, we found the mental well-being 
improved in more than one third of the older individu-
als [27–29]. This finding is in line with the research con-
ducted by telephone by Brown et  al. in which the older 
individuals reported low levels of mental problems dur-
ing COVID-19 [30]. Furthermore, the Dutch government 
implemented the “intelligent lockdown” promptly which 
could clarify that the prevalence of depressive symptoms 
was low [31].

Our findings also suggest that individuals who lived 
alone and individuals with self-rated poor health have a 
high risk of experiencing less meaning in life during the 
COVID-19 pandemic, indicating that meaningfulness 
should be monitored during a pandemic with restrictive 
measures. These results build on evidence from stud-
ies which have previously established the importance of 
good health, close relationships and connectedness for 
the well-being and purpose of life in older individuals 
[32–34].

In addition, the results of this study show that more 
women than men experienced a decreased social par-
ticipation, despite the fact that both sexes participated 
approximately equally in 2019 [35]. The explanation for 
this is yet unclear, but may involve differences in types of 
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activities [35, 36] or level of fear of getting infected with 
the coronavirus.

Strengths and limitations
The current research has several strengths. First, the 
online surveys allowed us to easily reach a large sam-
ple of older individuals across the country. Secondly, 
the respondents were recruited during the first months 
of the pandemic. This allowed us to study the change 
of impact during the pandemic. Third, the anonymity 
and online accessibility of the survey may have lowered 
the threshold to participate. Lastly, the questions of the 
questionnaire were based on a validated questionnaire on 
the Positive Health Model which has already been imple-
mented in the Netherlands [37, 38].

A number of limitations also have to be acknowledged. 
First, the generalizability of our study sample is impor-
tant to address. Because we used an online survey, only 
the individuals with internet skills and (financial) access 
to the internet were able to participate. Second, the 
cross-sectional design of the study and the fact we asked 
participants during the pandemic on their view of the sit-
uation before the pandemic hamper definite conclusions 
about causality. Third, since a snowball method was used, 
selection bias could have occurred. However, according 
to the baseline characteristics a variety of older people is 
presented in this survey. Fourth, since the data were only 
stratified for basic variables, there is a risk for unmeas-
ured confounding. Therefore, we mainly focused on a 
descriptive analysis in the result section. Last, although 
the data were gathered two months after the first wave of 
the COVID-19 pandemic, consecutive events occurred in 
a short time period and recall bias could have occurred. 
However, our findings offer important early insights for 
further research, which should include a more heterog-
enous group of older individuals with different socio-eco-
nomic backgrounds, health status and internet skills. In 
addition, our research should be repeated to investigate 
the long-term effects of the COVID-19 pandemic.

To conclude, this research aimed to examine the impact 
of the COVID-19 pandemic and associated preventive 
measures on the six dimensions of Positive Health in 
community-dwelling older individuals living in the Neth-
erlands. In numerous older individuals one or more of 
these dimensions were affected negatively, especially in 
women, respondents who lived alone and older individu-
als with self-rated poor health. Our results suggest that, 
in future waves of the COVID-19 pandemic and in future 
comparable crises, a balance should be achieved between 
medical protection with social restriction, and the impact 
on medical and non-medical health in older individuals. 
With this research being one of the first on this topic, our 

results offer a foundation for policymakers and further 
research.

Abbreviations
COVID-19: Coronavirus Disease 2019; QoL: Quality of Life; SARS-CoV-2: Severe 
Acute Respiratory Syndrome Coronavirus-2.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12877-​021-​02737-2.

Additional file 1. Original response categories and conversion of the 
response categories for data analysis.

Additional file 2. Self-rated change in the six dimensions of Positive 
Health compared to the year before the COVID-19 pandemic in older 
individuals living in the Netherlands (n=834).

Additional file 3. Self-rated change (%), compared to before the COVID-
19 pandemic, in the six dimensions of Positive Health of older individuals 
living in the Netherlands depending on sex, age, living situation and self-
rated general health (n=834). * = statistically significant.

Acknowledgements
The authors thank all organizations that distributed the online survey: Radius, 
Mensen met dementie Groningen, Elderly Council (RvO), BeterOud, Elderly 
board South-Holland North, Leyden Acadamy on Vitality and Ageing, The 
Catholic Union of the Elderly—Protestant Christian Union of the Elderly (KBO-
PCOB), Network of Organizations of Older Migrants (NOOM), GGD Haaglanden 
and the Master Vitality and Ageing.

Authors’ Contributions
Moens, Drewes and den Elzen had full access to all of the data in the study 
and take responsibility for the integrity of the data and accuracy of the data 
analysis. Moens, Drewes, den Elzen, van Gerven, Debeij, Vangeel, van der Pas: 
study concept and design. Moester: guidance data management. Moens, 
Drewes, den Elzen, van Gerven, Debeij, Gussekloo: analysis and interpretation 
of the data. Moens, Drewes and den Elzen: drafting of the manuscript. Gussek-
loo, van Gerven, Debeij, Vangeel, van der Pas, Mooijaart, Bakker, Moester: criti-
cal revision of the manuscript for important intellectual content. The author(s) 
read and approved the final manuscript.

Funding
Not applicable.

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

Declarations

Ethics approval and consent to participate
This research was approved by the LUMC COVID scientific committee for 
non-WMO research (CoCo 2020–020). All the experiment protocol for involv-
ing human data was in accordance with the guidelines of the Declaration of 
Helsinki. Survey participants digitally gave informed consent for utilization of 
their survey data, following assurance of confidentiality and anonymity.

Consent for publication
Not applicable.

Competing interests
All authors declare to have no conflict of interest.

Author details
1 Department of Internal Medicine, Section of Gerontology and Geriat-
rics, LUMC, Leiden, Netherlands. 2 Master Vitality and Ageing, Department 

https://doi.org/10.1186/s12877-021-02737-2
https://doi.org/10.1186/s12877-021-02737-2


Page 8 of 9Moens et al. BMC Geriatrics           (2022) 22:51 

of Internal Medicine Section, Gerontology and Geriatrics, LUMC, Leiden, 
Netherlands. 3 Biomedical Data Sciences, LUMC, Leiden, Netherlands. 4 Depart-
ment of Public Health and Primary Care, Faculty of Social Work & Applied 
Psychology, University of Applied Sciences Leiden, Leiden, Netherlands. 
5 Master Vitality and Ageing, Department of Internal Medicine, Section of Ger-
ontology and Geriatrics, Department of Public Health and Primary Care, LUMC, 
Leiden, Netherlands. 6 Department of Internal Medicine Section Gerontol-
ogy and Geriatrics, LUMC, Mailbox 9600, Postal zone C7‑Q, route 221, 2300 
RC Leiden, Netherlands. 7 Clinical Atalmedial Diagnostics Centre, Amsterdam & 
Amsterdam UMC, Amsterdam, Netherlands. 8 Department of Clinical Chemis-
try, Amsterdam Public Health Research Institute, Amsterdam, The Netherlands. 

Received: 24 April 2021   Accepted: 22 December 2021

References
	1.	 World Health Organization. Naming the coronavirus disease (COVID-19) 

and the virus that causes it: WHO; 2020. https://​www.​who.​int/​emerg​
encies/​disea​ses/​novel-​coron​avirus-​2019/​techn​ical-​guida​nce/​naming-​
the-​coron​avirus-​disea​se-​(covid-​2019)-​and-​the-​virus-​that-​causes-​it.

	2.	 World Health Organization. WHO Director-General’s opening remarks at 
the media briefing on COVID-19 - 11 March 2020: WHO; 2020. https://​
www.​who.​int/​dg/​speec​hes/​detail/​who-​direc​tor-​gener​al-s-​openi​ng-​
remar​ks-​at-​the-​media-​brief​ing-​on-​covid-​19---​11-​march-​2020.

	3.	 Maart 2020: Maatregelen tegen verspreiding coronavirus, intelligente 
lockdown [March 2020: Measures against the spread of coronavirus, intel-
ligent lockdown]: Government of the Netherlands; 2020. https://​www.​
rijks​overh​eid.​nl/​onder​werpen/​coron​avirus-​tijdl​ijn/​maart-​2020-​maatr​
egelen-​tegen-​versp​reidi​ng-​coron​avirus.

	4.	 Coronavirus Dashboard https://​coron​adash​board.​gover​nment.​nl/​lande​
lijk/​sterf​te: Goverment of the Netherlands; 2021.

	5.	 Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk Factors Associated 
With Acute Respiratory Distress Syndrome and Death in Patients With 
Coronavirus Disease 2019 Pneumonia in Wuhan. China JAMA Intern Med. 
2020;180(7):934–43.

	6.	 Buurman B, Olde Rikkert M, Maas H, Mooijaart S. Covid-19 bij ouderen: 
Medisch Contact; 2020. https://​www.​medis​chcon​tact.​nl/​nieuws/​laats​te-​
nieuws/​artik​el/​covid-​19-​bij-​ouder​en-.​htm.

	7.	 Liu K, Chen Y, Lin R, Han K. Clinical features of COVID-19 in elderly 
patients: A comparison with young and middle-aged patients. J Infect. 
2020;80(6):e14–8.

	8.	 Jordan RE, Adab P, Cheng KK. Covid-19: risk factors for severe disease and 
death. BMJ. 2020;368:m1198.

	9.	 De Smet R, Mellaerts B, Vandewinckele H, Lybeert P, Frans E, Ombelet S, 
et al. Frailty and Mortality in Hospitalized Older Adults With COVID-19: 
Retrospective Observational Study. J Am Med Dir Assoc. 2020;21(7):928-
32.e1.

	10.	 López-Bueno R, Torres-Castro R, Koyanagi A, Smith L, Soysal P, Calatayud J. 
Associations between recently diagnosed conditions and hospitalization 
due to COVID-19 in patients aged 50 years and older- A SHARE-based 
analysis. J Gerontol A Biol Sci Med Sci. 2021.

	11.	 Wang CY, Chudzicka-Czupala A, Tee ML, Nunez MIL, Tripp C, Fardin MA, 
et al. A chain mediation model on COVID-19 symptoms and mental 
health outcomes in Americans, Asians and Europeans. Sci Rep-Uk. 
2021;11(1):6481.

	12.	 Bailey L, Ward M, DiCosimo A, Baunta S, Cunningham C, Romero-Ortuno 
R, et al. Physical and mental health of older people while cocooning dur-
ing the COVID-19 pandemic. QJM. 2021;114(9):648–53.

	13.	 Huber M, Knottnerus JA, Green L, van der Horst H, Jadad AR, Kromhout D, 
et al. How should we define health? BMJ. 2011;343:d4163.

	14.	 Huber M, van Vliet M, Giezenberg M, Winkens B, Heerkens Y, Dagnelie PC, 
et al. Towards a ’patient-centred’ operationalisation of the new dynamic 
concept of health: a mixed methods study. Bmj Open. 2016;6(1).

	15.	 Den Haan L. OUDEREN corona. https://​www.​tweed​ekamer.​nl/​sites/​defau​
lt/​files/​atoms/​files/​prese​ntatie_​techn​ische_​brief​ing_-_4_​juni_​2020_-_​
liane_​den_​haan.​pdf20​20.

	16.	 340 miljoen voor thuiswonende ouderen: zelfstandig oud worden in 
vertrouwde omgeving. [340 million for older individuals living at home: 
grow old independently in a familiar environment]: Government of 

the Netherlands; 2018. https://​www.​rijks​overh​eid.​nl/​actue​el/​nieuws/​
2018/​06/​18/​340-​miljo​en-​voor-​thuis​wonen​de-​ouder​en-​zelfs​tandig-​oud-​
worden-​in-​vertr​ouwde-​omgev​ing.

	17.	 Volksgezondheidenzorg.info. Bevolking→Cijfers & Context→Vergrijzing: 
Volksgezondheidenzorg.info; 2021. https://​www.​volks​gezon​dheid​enzorg.​
info/​onder​werp/​bevol​king/​cijfe​rs-​conte​xt/​vergr​ijzing.

	18.	 Visser M, Schaap LA, Wijnhoven HAH. Self-Reported Impact of the COVID-
19 Pandemic on Nutrition and Physical Activity Behaviour in Dutch Older 
Adults Living Independently. Nutrients. 2020;12(12):3708.

	19.	 Van der Roest HG, Prins M, van der Velden C, Steinmetz S, Stolte E, van 
Tilburg TG, et al. The Impact of COVID-19 Measures on Well-Being of 
Older Long-Term Care Facility Residents in the Netherlands. J Am Med Dir 
Assoc. 2020;21(11):1569–70.

	20.	 Aan de slag met Positieve Gezondheid - gratis downloads [Get started 
with Positive Health - free downloads]: Institute for Positive Health; n.d. 
https://​www.​iph.​nl/​meedo​en/​gratis-​downl​oaden/.

	21.	 Wang CY, Chudzicka-Czupala A, Grabowski D, Pan RY, Adamus K, Wan 
XY, et al. The Association Between Physical and Mental Health and 
Face Mask Use During the COVID-19 Pandemic: A Comparison of Two 
Countries With Different Views and Practices. Frontiers in Psychiatry. 
2020;11:569981.

	22.	 Le HT, Lai AJX, Sun JQ, Hoang MT, Vu LG, Pham HQ, et al. Anxiety and 
Depression Among People Under the Nationwide Partial Lockdown in 
Vietnam. Front Public Health. 2020;8:589359.

	23.	 Robb CE, de Jager CA, Ahmadi-Abhari S, Giannakopoulou P, Udeh-
Momoh C, McKeand J, et al. Associations of Social Isolation with Anxiety 
and Depression During the Early COVID-19 Pandemic: A Survey of Older 
Adults in London. UK Front Psychiatry. 2020;11:591120.

	24.	 Tran BX, Nguyen HT, Le HT, Latkin CA, Pham HQ, Vu LG, et al. Impact of 
COVID-19 on Economic Well-Being and Quality of Life of the Vietnamese 
During the National Social Distancing. Front Psychol. 2020;11:565153.

	25.	 Lim GY, Tam WW, Lu YX, Ho CS, Zhang MW, Ho RC. Prevalence of Depres-
sion in the Community from 30 Countries between 1994 and 2014. Sci 
Rep-Uk. 2018;8(1):2861.

	26.	 Maharlouei N. Women Are More Vulnerable to Psychological Effects of 
COVID-19 Pandemic. Women Health Bull. 2020;7(2):1–2.

	27.	 O’Connor RC, Wetherall K, Cleare S, McClelland H, Melson AJ, Niedzwiedz 
CL, et al. Mental health and well-being during the COVID-19 pandemic: 
longitudinal analyses of adults in the UK COVID-19 Mental Health & 
Wellbeing study. Br J Psychiatry. 2020:1–8.

	28.	 Krendl AC, Perry BL. The impact of sheltering-in-place during the COVID-
19 pandemic on older adults’ social and mental well-being. J Gerontol B 
Psychol Sci Soc Sci. 2020;76(2):e53–8.

	29.	 Lau AL, Chi I, Cummins RA, Lee TM, Chou KL, Chung LW. The SARS (Severe 
Acute Respiratory Syndrome) pandemic in Hong Kong: effects on the 
subjective wellbeing of elderly and younger people. Aging Ment Health. 
2008;12(6):746–60.

	30.	 Brown L, Mossabir R, Harrison N, Brundle C, Smith J, Clegg A. Life in 
lockdown: a telephone survey to investigate the impact of COVID-19 
lockdown measures on the lives of older people (>/=75 years). Age Age-
ing. 2021;50(2):341–6.

	31.	 Lee Y, Lui LMW, Chen-Li D, Liao YH, Mansur RB, Brietzke E, et al. Govern-
ment response moderates the mental health impact of COVID-19: A 
systematic review and meta-analysis of depression outcomes across 
countries. J Affect Disorders. 2021;290:364–77.

	32.	 Ten Bruggencate T, Luijkx KG, Sturm J. Social needs of older people: a 
systematic literature review. Ageing Soc. 2018;38(9):1745–70.

	33.	 Russell AR, Nyame-Mensah A, de Wit A, Handy F. Volunteering and 
Wellbeing Among Ageing Adults: A Longitudinal Analysis. Voluntas. 
2019;30(1):115–28.

	34.	 Steptoe A, Fancourt D. An outcome-wide analysis of bidirectional associa-
tions between changes in meaningfulness of life and health, emotional, 
behavioural, and social factors. Sci Rep. 2020;10(1):6463.

	35.	 Centraal Bureau voor de Statistiek. Sociale contacten en maatschappeli-
jke participatie https://​opend​ata.​cbs.​nl/​statl​ine/#/​CBS/​nl/​datas​et/​82249​
NED/​table?​dl=​39BD5: Centraal Bureau voor de Statistiek (CBS) 2020 
[updated 29 Apr 2020; cited 2020 16 Dec].

	36.	 Arends J, Schmeets H. Vrijwilligerswerk: activiteiten, duur en 
motieven2018 16 Dec 2020.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.rijksoverheid.nl/onderwerpen/coronavirus-tijdlijn/maart-2020-maatregelen-tegen-verspreiding-coronavirus
https://www.rijksoverheid.nl/onderwerpen/coronavirus-tijdlijn/maart-2020-maatregelen-tegen-verspreiding-coronavirus
https://www.rijksoverheid.nl/onderwerpen/coronavirus-tijdlijn/maart-2020-maatregelen-tegen-verspreiding-coronavirus
https://coronadashboard.government.nl/landelijk/sterfte
https://coronadashboard.government.nl/landelijk/sterfte
https://www.medischcontact.nl/nieuws/laatste-nieuws/artikel/covid-19-bij-ouderen-.htm
https://www.medischcontact.nl/nieuws/laatste-nieuws/artikel/covid-19-bij-ouderen-.htm
https://www.tweedekamer.nl/sites/default/files/atoms/files/presentatie_technische_briefing_-_4_juni_2020_-_liane_den_haan.pdf2020
https://www.tweedekamer.nl/sites/default/files/atoms/files/presentatie_technische_briefing_-_4_juni_2020_-_liane_den_haan.pdf2020
https://www.tweedekamer.nl/sites/default/files/atoms/files/presentatie_technische_briefing_-_4_juni_2020_-_liane_den_haan.pdf2020
https://www.rijksoverheid.nl/actueel/nieuws/2018/06/18/340-miljoen-voor-thuiswonende-ouderen-zelfstandig-oud-worden-in-vertrouwde-omgeving
https://www.rijksoverheid.nl/actueel/nieuws/2018/06/18/340-miljoen-voor-thuiswonende-ouderen-zelfstandig-oud-worden-in-vertrouwde-omgeving
https://www.rijksoverheid.nl/actueel/nieuws/2018/06/18/340-miljoen-voor-thuiswonende-ouderen-zelfstandig-oud-worden-in-vertrouwde-omgeving
https://www.volksgezondheidenzorg.info/onderwerp/bevolking/cijfers-context/vergrijzing
https://www.volksgezondheidenzorg.info/onderwerp/bevolking/cijfers-context/vergrijzing
https://www.iph.nl/meedoen/gratis-downloaden/
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82249NED/table?dl=39BD5
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82249NED/table?dl=39BD5


Page 9 of 9Moens et al. BMC Geriatrics           (2022) 22:51 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	37.	 Institute for Positive Health. HANDREIKING POSITIEVE GEZONDHEID EN 
OUDEREN: IPH; 2019. https://​iph.​nl/​wpcon​tent/​uploa​ds/​2019/​08/​iph-​def-​
versie-​korte-​handr​eiking-​posit​ieve-​gezon​dheid-​en-​ouder​en.​pdf.

	38.	 Huber M, van Vliet M, Boers I. Heroverweeg uw opvatting van het begrip 
‘gezondheid’. Nederlands Tijdschrift voor Geneeskunde. 2016.

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

https://iph.nl/wpcontent/uploads/2019/08/iph-def-versie-korte-handreiking-positieve-gezondheid-en-ouderen.pdf
https://iph.nl/wpcontent/uploads/2019/08/iph-def-versie-korte-handreiking-positieve-gezondheid-en-ouderen.pdf

	Positive health during the COVID-19 pandemic: a survey among community-dwelling older individuals in the Netherlands
	Abstract 
	Background: 
	Aim: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Respondents
	Measures
	Data analysis

	Results
	Participants’ characteristics
	Positive Health: appreciation at the moment of filling out the questionnaire
	Positive Health: self-rated change in dimensions compared to one year ago
	Stratified analyses
	Sex
	Age
	Living situation
	Self-rated general health


	Discussion
	Main findings
	Comparison with existing research
	Strengths and limitations

	Acknowledgements
	References


