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Abstract 

Background The outbreak of COVID-19 had a significant impact on routines and continuity of professional care. As 
frequent users of this professional care, especially for people with chronic diseases this had consequences. Due to 
barriers in access to healthcare, an even greater appeal was made on the self-management behaviors of this group. In 
the present study, we aim to investigate the extent to which self-management changed during the recent pandemic, 
and which factors contributed to these changes.

Methods The Dutch ‘National Panel of people with Chronic Illness or Disability’ was used to collect self-reported data 
of people with at least one chronic disease. Self-management was assessed with the Partners in Health questionnaire 
at two time points: before the crisis in 2018 and during the second wave of crisis in Autumn 2020. Paired t-tests were 
used to analyze changes in self-management. Potential associating factors on three levels – patient, organization and 
environment – were assessed in 2020 and their impact on self-management changes was tested with multinomial 
logistic regression.

Results Data from 345 panel members was available at two time points. In the majority of people, self-management 
behaviors were stable (70.7%). About one in seven experienced improved self-management (15.1%), and a similar 
proportion experienced deteriorated self-management (14.2%). Sex, physical disability, mental health and daily stress-
ors due to COVID-19 (patient level), changes in healthcare access (organization level), and social support (environ-
ment level) were significantly associated with experienced changes in self-management.

Conclusions People with chronic diseases experienced different trajectories of self-management changes during 
COVID-19. We need to be aware of people who seem to be more vulnerable to a healthcare crisis and report less 
stable self-management, such as those who experience mental health problems or daily stressors. Continuity of care 
and social support can buffer the impact of a healthcare crisis on self-management routines of people with chronic 
diseases.
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Background
The outbreak of COVID-19 had a significant impact on 
routine care within the Dutch healthcare system. Among 
others, this was caused by giving priority to acute care 
for patients with a COVID-19 infection and measures 

*Correspondence:
Juliane Menting
j.menting@nivel.nl
Netherlands Institute for Health Services Research (Nivel), Utrecht, the 
Netherlands

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-09119-x&domain=pdf


Page 2 of 9Menting et al. BMC Health Services Research          (2023) 23:196 

taken from the government to minimize the spread of the 
virus. Both factors caused delays in routine care. Espe-
cially people with one or more chronic diseases had to 
deal with healthcare related disruptions as they are fre-
quent users of professional care. During the pandemic, 
they faced barriers in access to the healthcare system and 
healthcare utilization, such as cancelled or postponed 
medical appointments or deployment of telemedicine [1, 
2]. In addition, measures of social distancing and quaran-
tine resulted in disruptions in lifestyle, social life and pos-
sibilities for self-management and affected physical and 
psychosocial wellbeing [1].

Self-management is crucial in dealing with a chronic 
disease and achieving positive health outcomes. Self-
management is the day-to-day management of a chronic 
disease by the individual over the course of an illness, 
and contains behaviors such as being physically active, 
keeping a healthy diet, being in contact with healthcare 
professionals and adhering to the diseases’ treatment 
plan and medication usage [3]. Especially patients with 
chronic diseases face these self-managements tasks and 
are required to take actions in managing their disease 
and treatment [4].

Disruptions in routine healthcare during a crisis such 
as the COVID-19 pandemic can have consequences 
for the balance between professional care and patients’ 
self-management. For some, the shift towards telemedi-
cine contributed to improved self-management, as it 
increased flexibility in scheduling appointments with 
care providers [1]. Working from home and less obliga-
tions with family and friends may have led to more time 
and flexibility to plan self-management routines such as 
the regulation of medication, physical activity and the 
preparation of healthy meals. For others, the limited 
access to healthcare and support from healthcare pro-
fessionals may be challenging and result in deteriorated 
self-management. Patients receive less support in their 
self-management and at the same time have to adapt to 
a changed daily life and new routines in managing their 
chronic disease [5, 6].

It is suggested that several factors affect changes in self-
management behavior during the COVID-19 pandemic, 
both in a positive and negative way [2, 5, 7]. However, 
this has been hardly studied so far. Literature published 
before the pandemic has extensively described factors 
on different levels influencing self-management, such 
as patients’ physical and mental health [8, 9], accessibil-
ity to healthcare and information,  shared decision mak-
ing between patient and professionals [9–11], and family 
and peer support [3, 8, 12]. It is likely that these factors, 
related to the patient, healthcare organization and envi-
ronment of the patient, also affect changes in self-man-
agement during a healthcare crisis in which routine 

healthcare is disrupted, such as the COVID-19 pandemic. 
For example, research has shown that poor mental health 
is associated with avoidance of routine medical visits and 
difficulty in managing health and medications during 
the pandemic [13, 14]. Low literacy may also be related 
to negative changes in self-management behavior during 
the pandemic, due to difficulties in adapting to telemedi-
cine [1, 15]. Other factors that may contribute to changes 
in self-management during the pandemic are patients’ 
sex [2, 13], age [15], education [2] social support [16] and 
a lack of professional support in self-management [6].

So, although the literature provides some clues that 
changes in self-management during a pandemic like 
COVID-19 are influenced by different factors on the 
patient, healthcare organization and environmental level, 
little research has actually focused on this question. The 
present study aims to investigate the extent to which 
self-management changes during a crisis in which rou-
tine healthcare is disrupted, and which factors contribute 
to these changes, by answering the following research 
questions:

1) Do changes in self-management behaviors between 
the pre-COVID-19 period and during the COVID-19 
pandemic take place in people with a chronic disease, 
and, if so, to what extent?

2) Which factors on the patient, organizational and 
environmental level influence a person’s change in 
self-management behavior?

Methods
Procedure and participants
The research was part of the Dutch nationwide panel 
‘National Panel of people with Chronic Illness or Dis-
ability’ (NPCD). Since 1998, the NPCD reports about 
the experiences with and consequences of living with a 
chronic condition or long-term physical disability from 
the patients’ perspective. The panel consists of approxi-
mately 3500 people aged ≥ 15  years who are recruited 
from a random sample of general practices in the Neth-
erlands. Within the selected practices, general practi-
tioners (GPs) are invited to participate in the selection of 
patients with a chronic disease. With help from trained 
research staff, participating GPs draw a random sample 
constituting one third of their patients. All patients who 
are diagnosed with one or more somatic chronic diseases 
according to the International Classification of Primary 
Care (ICPC) are eligible for inclusion [17]. Exclusion 
criteria are: < 15  years old, being institutionalized, una-
ware of diagnosis, being terminally ill (a life expectancy 
of < 6 months) and insufficient mastery of the Dutch lan-
guage. Included patients receive a letter from their GP 
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with information about the panel, an invitation to par-
ticipate and an informed consent form. After subscribing 
for the NPCD, patients receive a short questionnaire to 
provide some background information, such as gender, 
age and education. After returning this questionnaire, a 
patient becomes member of the NPCD. New panel mem-
bers are selected annually to replace participants who 
withdrew or had participated for the maximum term of 
four years.

Twice a year, i.e., in April and October, panel members 
receive a postal or online questionnaire on various top-
ics including health-related outcomes, use of and experi-
ences with healthcare and experiences with participation 
in society. For the purpose of the present study, we used 
data collected in October, 2018 and 2020. We selected 
only panel members with one or more chronic somatic 
conditions. The NPCD is representative of most com-
mon chronic diseases such as cardiovascular diseases, 
diabetes, cancer, musculoskeletal diseases or chronic 
obstructive pulmonary diseases. Between October and 
November, 2018, 2484 panel members with one or more 
chronic diseases were invited to answer questions on 
self-management. A total of 1857 panel members filled 
in the questionnaire (response rate = 75%). In the period 
between October and November, 2020, 1713 out of 2179 
panel members filled out questions about self-manage-
ment again, together with questions on the potential 
associating factors (response rate = 79%).

At the time of the second measurement point in 
autumn 2020, there was a second wave of COVID-19 
infections in the Netherlands and containment meas-
ures were implemented. First, a partial lockdown was 
ordered with measures consisting of social distancing, 
restaurants closing early and closing of museums and 
swimming pools. Later on in that period, the lockdown 
was expanded with extensive measures such as closing 
schools, sport facilities and non-essential stores, and 
working from home [18].

Measures
Self‑management
Perceived self-management was assessed with the Part-
ners in Health (PiH) questionnaire [19]. The PiH consists 
of 12 items and measures patients’ chronic condition 
self-management knowledge and behaviors. It contains 
questions about, for example, the knowledge of the dis-
ease and its treatment, the ability of a person to monitor 
and manage disease symptoms and the extent to which a 
person plays an active role in consults with care provid-
ers. Each item is scored from zero to eight with higher 
scores indicating better self-management. The internal 
consistency of the PiH in this study was good with Cron-
bach’s alpha of 0.84, both in 2018 and 2020.

Potential associating factors of self‑management
All factors potentially related to perceived self-man-
agement behavior are chosen in consistence of earlier 
research and literature mentioned above.

Factors on the patient level
Personal characteristics and health status Data on 
socio-demographic variables and disease-status were col-
lected when respondents entered the panel. We looked at 
sex (male, female), age (continuous variable) and educa-
tional level (low, middle and high) for socio-demographic 
variables. Health status was indicated with the self-report 
measurement for severity of physical disability due to the 
chronic disease (no disability, mild disability, moderate 
disability, severe disability) [17].
Mental health was assessed with the dimension anxiety/
depression of the EQ-5D questionnaire [20]. The EQ-5D 
is a commonly used and validated instrument for health 
measurement. In addition to its measurement of the 
patients’ general health status, it can evaluate patients’ 
health and functioning on five dimensions: mobility, 
self-care, usual activities, pain/discomfort, and anxiety/
depression. The anxiety/depression dimension is scored 
on a five-point Likert Scale from 1 ‘I am not anxious or 
depressed’ to 5 ‘I am extremely anxious or depressed’. For 
the present research, we used a dichotomous variable for 
anxiety/depression (‘none or very limited problem’ vs. 
‘moderate to severe problem’).
Daily stressors due to COVID-19 were determined by ask-
ing respondents whether they experienced one or more 
consequences in their daily lives due to the COVID-19 
pandemic: (1) having to stay at home or work from home 
as much as possible, (2) having health concerns about 
themselves or significant others, (3) having less social 
contacts, (4) being less able to do leisure activities, and 
(5) being afraid or experiencing tension that others do 
not keep enough distance. The checked response options 
were computed by counting the number of daily stressors 
(0–5).

Factors related to the organization of care 
including the patient‑provider interaction
Changes in access to care due to COVID-19 were assessed 
by asking respondents whether the COVID-19 pandemic 
affected the professional healthcare or support they 
received for their chronic disease. Response options were 
‘no’ and ‘yes’.

Shared decision making and information provision were 
measured with the Patient Reported Experience Measure 
(PREM) Chronic Care [21]. The PREM Chronic Care is 
a validated Dutch questionnaire that measures patients’ 
experiences with different aspects of chronic healthcare 
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on 14 items. Each item is scored on a five-point Likert 
scale from 1 ‘not at all’ to 5 ‘very much’. For the present 
study, items on shared decision making (‘together with 
the healthcare professional, I can discuss how I want to 
work on my health’) and information provision in the 
course of the disease treatment (‘the healthcare profes-
sional gives me information on what I can do if my symp-
toms change’) were used.

Factors on the environmental context
Social support was indicated with the subscale social 
loneliness of the De Jong Gierveld loneliness question-
naire [22]. This questionnaire is an often-used and vali-
dated measure. The subscale social loneliness consists 
of five items (e.g., ‘There is always someone I can talk to 
about my day-to-day problems’) with each item scoring 
on ‘no’, ‘yes’, or ‘more or less’. All items were summed and 
categorized (‘no social support’ vs. ‘social support’).

The socio-demographic variable living situation (living 
alone or with others) was assessed when patients entered 
the panel.

Statistical analysis
Statistical analyses were performed using Stata 15.0 
[23]. We hypothesized that perceived self-management 
between 2018 and 2020 has changed differently between 
people, and divided respondents into three groups based 
on the mean and standard deviation of the PiH change 
score (range of PiH change score = -2.92 – 2.83): 1) 
improved self-management (0.83 – 2.83), 2) unchanged 
self-management (-0.85 – 0.83), and 3) deteriorated 
self-management (-2.9 – -0.85). In this process, one 
extreme outlier (with a mean PiH change score of -8) was 
removed from the data. For all three groups, differences 
in self-management scores between 2018 and 2020 were 
tested with paired t-tests.

Multinomial logistic regression was performed to test 
the relationship between factors on personal, organiza-
tional and environmental level that are potentially related 
to a person’s change in self-management. The three 
self-management groups were set as outcome variable 
whereas stable self-management was used as reference 
group (improved vs. stable management, deteriorated 
vs. stable self-management). The factors were added 
stepwise to the model, based on literature findings and 
models related to self-management. Model 1 (personal 
characteristics and health status) contained the factors 
sex, age, educational level, severity of disability, mental 
health, and daily stressors due to COVID-19. In model 
2 (healthcare system), changes in access to care due to 
COVID-19, and experiences with patient-provider inter-
actions such as shared decision making and informa-
tion provision were added. In model 3 (environmental 

context), living situation and social support were added. 
P-values < 0.05 were regarded as significant.

Results
From a total of 345 panel members, data on both meas-
urement points (2018 and 2020) were available. About 
half of the respondents was female (n = 179, 51.9%) and 
the mean age in 2020 was 67.1 years (n = 345, SD = 12.0). 
Most common chronic diseases were asthma and chronic 
obstructive pulmonary diseases (n = 59, 17.1%), car-
diovascular diseases (n = 59, 17.1%), diabetes mellitus 
(n = 53, 15.4%), and musculoskeletal diseases (n = 52, 
15.1%). The majority of respondents were living with 
a spouse or partner (n = 240, 70.4%), and had no or 
mild physical disability due to their chronic disease(s) 
(n = 220, 66.9%). Low, middle and high educational level 
was 19.9% (n = 67), 47.3% (n = 159) and 32.7% (n = 110), 
respectively. Table 1 provides an overview of the percent-
ages and means on the potential associating factors with 
self-management that were studied.

Table 1 Percentages and means on potential associating factors 
of self-management, as reported by participants in 2020

n %

Sex

  Female 179 51.9

  Male 166 48.1

Age (mean(SD)) 345 67.1

Educational level

  Low 67 19.9

  Middle 159 47.3

  High 110 32.7

Severity of disability

  No 131 39.8

  Mild 89 27.1

  Moderate 85 25.8

  High 24 7.3

Mental health problems

  None to very limited 310 90.1

  Mild to severe 34 9.9

  Daily stressors due to COVID-19 (mean) 341 2.4

Changes in access to care due to COVID-19

  Yes 116 33.9

  No 226 66.1

  Shared decision making (mean) 264 4.2

  Information provision (mean) 264 3.9

Living situation

  With a spouse or partner 240 70.4

  Without a spouse or partner 101 29.6

Social support

  Yes 212 62.9

  No 125 37.1
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Changes in self‑management
The majority of respondents reported unchanged self-
management from 2018 to 2020 (n = 244, 70.7%). About 
one in seven experienced improved self-management 
(n = 52, 15.1%), and a similar proportion experienced 
deteriorated self-management (n = 49, 14.2%). For the 
improved self-management group, average PiH-scores 
increased from 2018 to 2020 with 1.27 points (p < 0.001). 
Mean scores of those who reported unchanged self-man-
agement were persistently high, with an approximate 
value of seven in both years  (Mdif f = 0.01, p = 0.695). In 
the deteriorated self-management group, average PiH-
scores decreased from 2018 to 2020 with 1.45 points 
(p < 0.001). The corresponding mean PiH-scores are pre-
sented in Table 2.

Associations of improved and deteriorated 
self‑management
The fit of model 1 was good with X2 (18, N = 317) = 30.11, 
p < 0.05. The overall fit of the other models was not sig-
nificant with X2 (24, N = 242) = 35.99, p = 0.055 (model 
2) and X2 (28, N = 238) = 41.04, p = 0.05 (model 3). Nev-
ertheless, it was chosen to continue with these models as 
the literature suggests the value of the added variables in 
the models and the p-values were close to 0.05. The mod-
eled variance increased slightly from model 1 to model 3 
 (R2 = 0.06, 0.09, and 0.11, respectively).

Table  3 presents the results of the regression models 
for the improved self-management group. From the fac-
tors on the patient level (model 1), severity of disabil-
ity, mental health, and daily stressors due to COVID-19 
were significantly associated with improved self-man-
agement. In comparison with the stable self-manage-
ment group, respondents who experienced improved 
self-management had moderate severity of disability 
(β = 0.98, p = 0.016), had more mental health problems 
(β = 1.10, p = 0.045), and experienced less daily stressors 
due to the COVID-19 pandemic (β = -0.31, p = 0.036). 
From the factors related to the organization of health-
care (model 2), changes in access due to the COVID-19 
pandemic were significantly related to improved self-
management. In comparison to respondents from the 

stable self-management group, those in the improved 
self-management group experienced less often changes 
in their care due to the COVID-19 pandemic (β = -1.08, 
p = 0.026). In addition, educational level became a sig-
nificant factor with improved self-management associ-
ated with lower educational level (β = 1.18, p = 0.024). 
From the environmental context factors (model 3), social 
support was associated with improved self-management 
with higher levels of social support seen in those with 
improved self-management compared to those with 
stable self-management (β = 1.18, p = 0.027). In addi-
tion, sex became a significant factor with improved self-
management associated with males (β = -0.98, p = 0.034). 
Educational level and daily stressors due to COVID-19 
were no longer significant in model 3.

Table  4 shows the results of the regression mod-
els for the deteriorated self-management group. In the 
first model, sex and mental health were associated with 
deteriorated self-management. In comparison with the 
stable self-management group, respondents in the dete-
riorated self-management group were more often males 
(β = -0.73, p = 0.036) and those with mild to severe men-
tal health problems (β = 1.45, p = 0.003). In the second 
and third model, no additional factors were found to be 
significant. Sex and mental health problems remained 
significantly associated to deteriorated self-management.

Discussion
This research showed that perceived self-management 
behavior was stable among the majority of people with 
somatic chronic diseases between 2018 and the second 
wave of the COVID-19 pandemic. During this period, a 
(partial) lockdown was ordered in the Netherlands with 
measures consisting of social distancing, working from 
home, closing of museums and swimming pools and – 
later – closing of schools, sport facilities and non-essen-
tial stores [18]. Although the majority experienced no 
changes, perceived self-management behavior changed 
in three out of ten people with chronic diseases, display-
ing different change trajectories. About 15 percent expe-
rienced improved self-management behavior, 14 percent 
reported deteriorated self-management behavior.

Table 2 Changes in self-management, PiH-scores of the three groups, 2018 and 2020

Notes. PiH  Partners in Health questionnaire, range 0–8

Mdiff = Mean of PiH change score,  SDdiff = Standard deviation of change score

PiH‑score 2018 PiH‑score 2020 PiH change score

M SD M SD Mdiff SDdiff p‑value

Improved self-management 5.81 0.79 7.08 0.71 1.27 0.41 0.000

Unchanged self-management 6.97 0.70 6.98 0.75 0.01 0.39 0.695

Deteriorated self-management 7.29 0.57 5.85 0.78 -1.45 0.47 0.000
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The findings of the present study corroborate previ-
ous research on self-management during the COVID-
19 pandemic. Based on our design we cannot pinpoint 
the exact cause for the perceived changes in self-man-
agement behavior, but it is likely that the pandemic 
played a role. Previous literature reviews also sug-
gest that the pandemic influenced self-management 
behaviors among people with chronic diseases [1, 24, 
25]. In qualitative and mixed-method studies, people 
with chronic diseases indicated themselves that they 
adapted their self-management routines during the 
pandemic, both in positive and negative ways [5, 26]. 
Similar findings were reported in quantitative stud-
ies that specifically ask participants about changes in 
self-management due to the pandemic [2, 15, 27]. This 
supports the assumption that the changes we demon-
strated in the present study are at least to some extent 
the result of the COVID-19 pandemic.

To shed light on the different patterns of changes 
in perceived self-management behavior during the 
COVID-19 pandemic, we determined potential con-
tributing factors. Importantly, we found that people 
who experienced no healthcare disruptions such as 

limited access to professional care reported increased 
self-management. The extent of shared decision mak-
ing and information provision by care providers were 
not significantly correlated with changes in perceived 
self-management. Continuity of care appeared to be 
most important in the contact between people with 
chronic diseases and care providers during the COVID-
19 pandemic. This corresponds with literature focusing 
on generic factors affecting self-management [9] and 
COVID-19-specific factors affecting self-management 
[14]. Continuity in appointments with their healthcare 
providers can support people with chronic diseases 
in adapting self-management behaviors during a time 
when existing selfcare routines are under pressure due 
to social distancing, quarantine and hospital restric-
tion measures [1, 6]. However, it is precisely during a 
healthcare crisis such as the pandemic that continuity 
of care is under pressure. This highlights the impor-
tance of finding good alternatives for monitoring and 
supporting self-management, such as effective access 
to telemedicine for different kinds of patient groups [1] 
and interventions focusing on improving self-manage-
ment skills [26].

Table 3 Multinomial logistic regression with changes in self-management (improved self-management) as dependent variable

Notes. Entries are coefficients with standard errors in parentheses. The reference category is unchanged self-management
*  p < .05, ** p < .01, *** p < .001
a  Middle education was used as a reference group
b  No disability was used as reference group

Model1 
(n = 317)
Personal characteristics and 
health status

Model2 
(n = 242)
Healthcare system

Model3 
(n = 238)
Environmental 
context and 
support

Intercept -1.00 (1.04) -1.50 (1.73) -1.04 (1.82)

Sex (female) -0.37 (0.34) -0.55 (0.42) -0.98 (0.46)*

Age (higher) -0.01 (0.01) -0.03 (0.02) -0.03 (0.02)

Educational  levela

  Low 0.81 (0.41) 1.18 (0.52)* 1.05 (0.55)

  High 0.19 (0.41) 0.11 (0.51) 0.08 (0.52)

Severity of  disabilityb

  Mild 0.10 (0.45) 0.77 (0.55) 0.75 (0.58)

  Moderate 0.98 (0.41)* 1.27 (0.54)* 1.59 (0.58)**

  High -0.40 (0.83) 0.59 (0.95) 0.46 (0.98)

Mental health problems (mild to severe) 1.10 (0.55)* 1.38 (0.66)* 1.81 (0.71)*

Daily stressors due to COVID-19 (high) -0.31 (0.15)* -0.21 (0.17) -0.18 (0.18)

Changes in access to care due to COVID-19 (yes) -1.08 (0.42)* -1.18 (0.51)*

Shared decision making (more) 0.49 (0.40) 0.42 (0.42)

Information provision (more) -0.11 (0.32) -0.19 (0.33)

Living situation (with others) -0.59 (0.46)

Social support (yes) 1.18 (0.53)*

R2 0.06 0.09 0.11
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Our results indicated that no or mild mental health 
problems is an important prerequisite for stable per-
ceived self-management during the COVID-19 pan-
demic. Experiencing specific COVID-19 related 
stressors, such as being less able to do leisure activi-
ties, was found to have a negative impact on perceived 
self-management behavior, although this relation was 
no longer significant after adding the variables on the 
healthcare system and environmental context level. 
These findings are in line with a study of Lovett and col-
leagues [14], who found that deteriorated mental health 
and increased levels of stress during the pandemic are 
associated with greater self-reported difficulty in man-
aging health and medications, more barriers to medi-
cation adherence and greater avoidance of healthcare 
visits. It is important to provide mental health support 
to people with chronic diseases, especially since they 
experience more anxiety and depression symptoms and 
levels of stress during the COVID-19 pandemic than 
those without chronic diseases [28, 29].

Previous studies have shown that a lack of social sup-
port during the COVID-19 pandemic is likely to exac-
erbate mental health problems [30], and thus patients’ 

ability to self-manage. Our study showed that social sup-
port cannot solely prevent deteriorated self-management 
during a crisis, but can also actually improve self-man-
agement. A possible explanation for this finding is that 
social support compensates for the limited access to and 
support from healthcare professionals during the pan-
demic. Family and friends can help people with chronic 
diseases to adopt new routines in managing their disease. 
This emphasizes the need for good alternatives for social 
contact in times of social distancing and quarantine.

Finally, we found that men experienced more changes 
in self-management than women. A possible explana-
tion is the attitude in coping with illness. Whereas men 
tend to focus on practical aspects of self-management, 
it has been shown that women focus on affective com-
ponents [31]. Possibly, men’s self-management behavior 
was affected by the influence the COVID-19 pandemic 
had on various practical aspects of self-management 
such as more flexibility in work or daily activities. Fol-
lowing this line of reasoning, it would have been likely to 
find changes in the self-management of women as well, 
due to measures such as social distancing and quaran-
tine. However, we did not find this in our data. A possible 

Table 4 Multinomial logistic regression with changes in self-management (deteriorated self-management) as dependent variable

Notes. Entries are coefficients with standard errors in parentheses. The reference category is unchanged self-management
*  p < .05, ** p < .01, *** p < .001
a  Middle education was used as a reference group
b  No disability was used as reference group

Model1 
(n = 317)
Personal characteristics and 
health status

Model2 
(n = 242)
Healthcare system

Model3 
(n = 238)
Environmental 
context and 
support

Intercept -1.89 (1.01) 0.09 (1.58) 0.29 (1.63)

Sex (female) -0.73 (0.35)* -0.93 (0.40)* -1.03 (0.42)*

Age (higher) 0.01 (0.01) 0.01 (0.02) 0.01 (0.02)

Educational  levela

  Low -0.05 (0.49) 0.03 (0.55) -0.03 (0.55)

  High 0.41 (0.37) 0.19 (0.42) 0.18 (0.42)

Severity of  disabilityb

  Mild 0.20 (0.41) 0.17 (0.49) 0.20 (0.49)

  Moderate 0.07 (0.45) 0.21 (0.52) 0.28 (0.53)

  High 0.10 (0.65) 0.11 (0.78) 0.08 (0.78)

Mental health problems (mild to severe) 1.45 (0.48)** 1.30 (0.57)* 1.34 (0.60)*

Daily stressors due to COVID-19 (high) -0.11 (0.14) -0.07 (0.16) -0.07 (0.16)

Changes in access to care due to COVID-19 (yes) 0.06 (0.41) 0.06 (0.41)

Shared decision making (more) -0.26 (0.31) -0.30 (0.32)

Information provision (more) -0.31 (0.28) -0.29 (0.29)

Living situation (with others) -0.32 (0.45)

Social support (yes) 0.28 (0.42)

R2 0.06 0.09 0.11
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explanation is that women used digital communication 
methods to replace social contacts. This assumption is 
supported by other studies showing that women and girls 
are more likely than men and boys to increase their com-
munication with family and friends outside the house-
hold using digital communication methods [32, 33].

Conclusions
The present study showed that perceived self-manage-
ment behavior is variable in one out of three patients 
with a chronic disease during a healthcare crisis such as 
the COVID-19 pandemic. Especially those who experi-
ence mental health problems or stressors due to the cri-
sis report to be less stable in the management of their 
chronic illness. Continuity of care and social support can 
help people with chronic conditions to adapt to new rou-
tines in self-management. It is vital that healthcare pro-
viders are aware of the factors affecting self-management 
during a healthcare crisis such as the pandemic and pro-
vide the right support, as this is crucial in regulating dis-
ease activities and achieving positive health outcomes.

Strengths and limitations
The present study investigated perceived changes in 
self-management among a large group people with 
chronic diseases by comparing data before and dur-
ing the COVID-19 pandemic. Data from the NPCD 
were used and the recruitment strategy within this 
panel is considered an important strength; they were 
selected from a nationwide random sample and their 
chronic disease is based on a GP’s diagnosis rather 
than self-report. There were however also a few limita-
tions in our study design. First, the factors associated 
with changes in self-management behavior were meas-
ured at one timepoint (in 2020) and not available for 
the datapoint in 2018. Consequently, it was not possi-
ble to correct for potential changes in the independent 
variables. Second, the interval between the two meas-
urement points was relatively long. It could be that 
self-management levels are more variable and change 
frequently over time. The results of the present study 
must be observed in the context of the COVID-19 
infection rates and measures at the time of the second 
measurement in autumn 2020. At that timepoint, the 
infection rates were relatively high and containment 
measures taken were quite strict. It would be interest-
ing to monitor self-management behavior after 2020 
and in the future, to investigate how a long lasting crisis 
in healthcare, such as the COVID-19 pandemic, affects 
patients’ self-management behavior during different 
time points of a crisis. Finally, we used available data 
to study self-management changes and potentially con-
tributing factors. It is, however, likely that even more 

factors are related to self-management changes, such as 
patients’ knowledge, motivation or beliefs about health 
and illness [9, 12]. It would be interesting for future 
research to study the potential impact of these factors 
on changes in self-management.
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