
  1Glintborg B, et al. RMD Open 2021;7:e001505. doi:10.1136/rmdopen-2020-001505

ORIGINAL RESEARCH

Self- protection strategies and health 
behaviour in patients with 
inflammatory rheumatic diseases during 
the COVID-19 pandemic: results and 
predictors in more than 12 000 patients 
with inflammatory rheumatic diseases 
followed in the Danish 
DANBIO registry

Bente Glintborg    ,1,2 Dorte Vendelbo Jensen,3,4 Sara Engel,1 Lene Terslev    ,2,5 
Mogens Pfeiffer Jensen,2,5 Oliver Hendricks,6,7 Mikkel Østergaard,1,2 
Simon Horskjær Rasmussen,5 Thomas Adelsten,8 Ada Colic,8 Kamilla Danebod,5 
Malene Kildemand,9 Anne Gitte Loft,10,11 Heidi Lausten Munk    ,9,12 
Jens Kristian Pedersen,13 René Drage Østgård,14 Christian Møller Sørensen,15 
Niels Steen Krogh,16 Jette Agerbo,17 Connie Ziegler,17 Merete Lund Hetland    1,2

To cite: Glintborg B, Jensen DV, 
Engel S, et al. Self- protection 
strategies and health behaviour 
in patients with inflammatory 
rheumatic diseases during 
the COVID-19 pandemic: 
results and predictors in 
more than 12 000 patients 
with inflammatory rheumatic 
diseases followed in the Danish 
DANBIO registry. RMD Open 
2021;7:e001505. doi:10.1136/
rmdopen-2020-001505

Received 2 November 2020
Revised 14 December 2020
Accepted 17 December 2020

For numbered affiliations see 
end of article.

Correspondence to
Bente Glintborg;  
 glintborg@ dadlnet. dk

Miscellaneous

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Aims In Danish patients with inflammatory rheumatic 
diseases to explore self- protection strategies and health 
behaviour including adherence to disease- modifying 
antirheumatic treatment (DMARD) during the initial phase 
of the COVID-19 pandemic and again after the reopening of 
the society started. Furthermore, to identify characteristics 
of patients with high levels of anxiety and self- isolation.
Methods Patients in routine care followed prospectively 
in the nationwide DANBIO registry were invited to answer 
an online questionnaire regarding disease activity and 
COVID-19 infection, behaviour in March and June 2020. 
Responses were linked to patient data in DANBIO. 
Characteristics potentially associated with anxiety, self- 
isolation and medication adherence (gender/age/diagnosis/
education/work status/comorbidity/DMARD/smoking/
EQ- 5D/disease activity) were explored with multivariable 
logistic regression analyses.
Results We included 12 789 patients (8168 
rheumatoid arthritis/2068 psoriatic arthritis/1758 axial 
spondyloarthritis/795 other) of whom 65% were women 
and 36% treated with biological DMARD. Self- reported 
COVID-19 prevalence was 0.3%. Patients reported that 
they were worried to get COVID-19 infection (March/June: 
70%/45%) and self- isolated more than others of the same 
age (48%/38%). The fraction of patients who changed 
medication due to fear of COVID-19 were 4.1%/0.6%. 
Female gender, comorbidities, not working, lower 
education, biological treatment and poor European Quality 
of life, 5 dimensions were associated with both anxiety and 
self- isolation.

Key messages

What is already known about this subject?
 ► During the COVID-19 pandemic, fear of contract-
ing SARS- CoV-2 infection impacts lives of patients 
with rheumatic diseases by reducing well- being, 
increasing self- isolation and leading to medication 
non- adherence.

 ► Patient and disease characteristics associated 
with anxiety, self- isolation and medication non- 
adherence remain unexplored as well as are chang-
es in behaviour during the ongoing pandemic.

What does this study add?
 ► In this nationwide study including >12 000 patients, 
we demonstrated high levels of anxiety and self- 
isolation in the early phase (March–April) but also 
when society gradually reopened in June 2020.

 ► Among risk factors for anxiety and self- isolation 
were female gender, not working, current biological 
treatment, having comorbidities and poor quality of 
life.

 ► Medication compliance was high, but fear of 
COVID-19 was the main reason for non- adherence.

How might this impact on clinical practice?
 ► Attention to anxiety and self- isolation is important 
during the ongoing pandemic.

https://www.eular.org
http://rmdopen.bmj.com/
http://orcid.org/0000-0002-8931-8482
http://orcid.org/0000-0001-8193-9471
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http://orcid.org/0000-0003-4229-6818
http://crossmark.crossref.org/dialog/?doi=10.1136/rmdopen-2020-001505&domain=pdf&date_stamp=2021-01-15
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Conclusion In >12 000 patients with inflammatory arthritis, we found 
widespread anxiety and self- isolation, but high medication adherence, 
in the initial phase of the COVID-19 pandemic. This persisted during 
the gradual opening of society during the following months. Attention to 
patients’ anxiety and self- isolation is important during this and potential 
future epidemics.

BACKGROUND
During the corona pandemic, 36 million individuals 
have tested positive and global deaths associated with 
SARS- CoV-2 infection have exceeded 1 million.1 In 
contrast to what was initially expected, no increased risk 
of SARS- CoV-2 infection in patients with rheumatic auto-
immune diseases has been reported despite frequent 
treatment with immunosuppressive disease- modifying 
antirheumatic drugs (DMARDs).2–4

The pandemic has nevertheless had huge impact on 
the lives of patients with rheumatic diseases. Fear of infec-
tion has reduced well- being and impacted daily activi-
ties including self- isolation strategies.5 6 Lock- down and 
lower access to counselling at the rheumatology clinics 
potentially cause misconceptions regarding medica-
tion risk and may induce self- protecting strategies such 
as non- adherence to DMARDs.5 7–9 Previous studies of 
behavioural changes by the use of questionnaire or tele-
phone interview have so far been fairly small (<500–900 
patients), monocentric or with low response rates. Few 
have aimed to identify risk factors for anxiety and self- 
isolation (eg, diagnosis, gender, age, DMARD use, socio-
economic status),5 and behavioural changes from the 
initial phase in March 2020 to the gradual reopening of 
society are unexplored.9 To understand the full impact 
of the pandemic on rheumatologic patients, such knowl-
edge is needed to identify risk groups that may need 
specific information or guidance.

In Denmark, a nationwide lock- down was introduced 
on 11 March 2020—the same day that the WHO declared 
COVID-19 disease a pandemic—including limited 
physical access to healthcare professionals, which was 
replaced by remote assistance (virtual consultations by 
phone/video). There was no access to physiotherapy 
and exercise, and for example, schools, museums, restau-
rants were closed. Moving freely around in the commu-
nity, including shopping at supermarkets and the use of 
public transportation, was allowed, but a social distance 
of ≥ (1–)2 m was encouraged. The use of facial masks and 
other protection aids were voluntary, whereas frequent 
hand washing and the use of hand sanitizer were recom-
mended. Due to decreasing COVID-19 incidence, 
gradual reopening of society started on 14 April 2020 
(after Easter).

In Denmark, patients with inflammatory rheumatic 
diseases treated in routine care (hospital and rheuma-
tology private practice) are followed prospectively in the 
nationwide DANBIO registry.10 The registry contains 
extensive information on disease characteristics, disease 
activity and treatment in individual patients. The aim 

of the present study was to explore (1) self- protection 
strategies and health behaviour including adherence 
to DMARD treatment during the early stages of the 
pandemic (March 2020) and (2) changes therein by June 
2020 in patients with inflammatory rheumatic diseases 
followed in DANBIO. Furthermore, we aimed to explore 
a wide range of patient and disease characteristics and 
their potential association with levels of anxiety and 
self- isolation.

METHODS
The nationwide registry, DANBIO ( danbio- online. dk), is 
a quality registry that covers >95% of adults with rheu-
matic diseases treated with biological(b-) DMARDs.10 
Since year 2005 newly diagnosed patients with rheu-
matoid arthritis (RA) and patients with established or 
suspected inflammatory rheumatic diseases irrespective 
of treatment (eg, psoriatic arthritis (PsA), axial spon-
dyloarthritis (AxSpA)) have also been included. Regis-
tration of patients with connective tissue disorders (eg, 
systemic lupus erythematosus) is optional.11 According 
to national treatment guidelines, disease activity, current 
antirheumatic treatment and outcomes (patient- reported 
and physician evaluated) should be registered prospec-
tively at least annually and when medication is changed.10

Patients with inflammatory rheumatic disease, ≥18 years 
old, ≥1 registered DANBIO contact (=visit in hospital or 
rheumatology specialists in primary care) after 11 May 
2019, alive and with ongoing contact to the clinic were 
eligible for inclusion. Invitations were sent by the use 
of the national electronic online system ( e- boks. com/ 
Danmark/ da), a mandatory, national infrastructure for 
communication (electronic letters) from, for example, 
healthcare authorities to most (80%–90%, lower access 
with higher age) Danish citizens.12 Patients were invited 
to answer the questionnaire ‘You and your rheumatic 
disease during times with corona- virus’ (in the following 
denoted ‘COVID-19 questionnaire’) from home by 
computer, tablet or smartphone after secure log- on with 
NemID (using a unique person- identifier (social secu-
rity number)) at  patient. danbio. dk.13  Patient. danbio. dk 
(a Plone/Angular/Elasticsearch based IT- system with 
a HL7 FHIR questionnaire engine) enables patients in 
DANBIO to routinely enter patient- reported outcomes 
from home14 and was implemented as part of this project.

Included participants answered the questionnaire once. 
The questionnaire had the following sections: current 
disease activity (health assessment questionnaire (HAQ), 
patient acceptable symptom state (PASS), patientreported 
outcomes depending on rheumatic diagnosis), consent to 
the present study, background information (number of 
persons in household, education and occupational status), 
self- reported comorbidities (eight conditions, see table 1), 
self- reported COVID-19 infection, impact of COVID-19 
in the first period from 11 March to Easter (14 April 2020) 
(mental impact and behaviour including anxiety, self- 
isolation strategies and medication adherence), impact of 

http://www.danbio-online.dk
http://www.e-boks.com
http://www.patient.danbio.dk
http://www.patient.danbio.dk
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COVID-19 during the gradual reopening of society from 
Easter to the date of replying (mental and behaviour) 
and quality of life (EQ- 5D, European Quality of life, 5 
dimensions). It was beyond the scope to further explore 
symptoms and direct impact of any COVID-19 infection. 
Detailed patient information was available at www. danbio. 
dk. In the following, the first period is denoted March and 
the later period June 2020. Although SARS- CoV-2 is the 
infectious agent causing the COVID-19 disease, the term 
‘COVID-19’ was used in the questionnaire in alignment 
with the terminology used in the media.

The questionnaire was developed in collaboration with 
four patient representatives. The full Danish version is 
available on request. The invitations were sent during 
week 21 (May 2020), and reminders to non- respondents 
during week 24 (June). Response was allowed until 1 July 
2020. For patient flow, see online supplemental figure S1. 
Future questionnaires are planned.

For the current study, we obtained information from 
DANBIO regarding rheumatic diagnosis (ICD-10), 
disease characteristics (year of diagnosis, for RA: serolog-
ical status and erosive status), current use of DMARDs 
and smoking status (current/previous/never) at the 
latest visit before 11 March 2020.

Statistics
All data were analysed in the statistical software package 
R, V.3.6.1 (5 July 2019).

Patient characteristics are reported as 
numbers/percentages and medians (interqua 
rtile ranges) as appropriate. Tests were two- tailed with 
p<0.05 considered statistically significant. All data are 
reported as observed.

All questions and the corresponding answers are 
provided as reported by the patients. For a subgroup 
of questions, the answers were converted into binary 
outcomes, for example, ‘I am very worried to get COVID-19 
infection’, yes (completely agree/mostly agree), no 
(neither nor/mostly disagree/completely disagree/do 
not know). These binary outcomes were explored with 
univariable and multivariable logistic regression anal-
yses including covariables identified a priori as clinically 
relevant: gender, age (≤39/40–59/60–79/≥80 years), 
diagnosis (RA/PsA/AxSpA/other rheumatic disease), 
number of comorbidities (0/1/>1), occupational status 
(working/non- working), education (none/lower, short/
longer), cohabiting (yes/no), smoking status (current/
previous/never), current use of biological DMARDs 
(including targeted synthetic DMARDs) (yes/no), 
current use of conventional synthetic (cs- )DMARDs (yes/
no), PASS (yes/no), health- related quality of life (EQ- 5D, 
continuous variable, 1=best score).

Current use of DMARD was categorised as the use of 
any biologic (b- )DMARD (irrespective of concomitant 
use of cs- DMARDs) or the use of any csDMARD (without 
concomitant bDMARD).
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Ethics
The project was approved by the regional data protection 
agency (P-2020-543, 14 May 2020). Patients gave elec-
tronic consent to participation.

RESULTS
Patient characteristics
A total of 36 152 patients in DANBIO were potentially 
eligible for inclusion, whereof 32 766 (91%) had access 
to E- boks and were invited to participate. Overall, 35% 
(12 789/36 152) patients answered the questionnaire 
and were included in the study (online supplemental 
figure S1). In patients aged 80+years, 55% (1419/2585) 
had access to E- boks. Included patients tended more 
frequently to be women, have RA and to be aged 60–79 
years, whereas fewer patients≤39 years of age completed 
the questionnaire (online supplemental table S1). Most 
patients answered the questionnaire between end of May 
and the first half of June (online supplemental figure S2).

Table 1 shows the baseline characteristics of the included 
patients . Of the 12 789 included patients 8168 had RA, 
2068 PsA and 1758 had AxSpA, whereas few had connec-
tive tissue disorders, reflecting the cohorts in DANBIO. 
Most patients were women (8366/12789=65%) and few 
lived alone (2422/12789=19%). The cohort included 37 
patients who were currently pregnant, 558 patients≥80 
years old and 67% (8585/12787) reported having at 
least one comorbidity. Most patients had HAQ<1, 73% 
(9295/12789) of patients reported to have acceptable 
symptom state (PASS), and 36% (4652/12789) were 
treated with a bDMARD (table 1; available data are listed 
in online supplemental table S2).

SARS-CoV-2 infected
A total of 40/12 789 (0.3%) reported to have tested 
positive, seven of those had been hospitalised. Among 
infected, 50% (20/40) were male, median age was 54 
years and 38% (15/40) were treated with a bDMARD 
at the time of infection (table 2). Characteristics of the 
SARS- CoV-2- infected patients appeared similar to that of 
included patients overall.

Contact to rheumatology clinics and treatment
In total, 64% (8143/12789) of patients replied that they 
had been in contact with their rheumatology clinic during 
the first 2 months after lock- down, often by phone, and 
31% (3932/12789) of patients had experienced cancel-
lation of contacts due to the pandemic, mainly with the 
physician (67% (2618/3932) of patients with cancella-
tions) and physiotherapist (17% (687/3932)) (online 
supplemental table S3). Due to COVID-19, 7% (857/12 
789) of patients had experienced poorer access to their 
rheumatologist and 7% (905/12 789) reported poorer 
treatment options for their rheumatic disease, whereas 
most patients reported unchanged access, or that these 
questions were irrelevant (online supplemental table 
S3). Among the 38% (4856/12 789) of patients who had 
needed more information regarding their arthritis during 

the pandemic, 50% (2408/4856) had approached their 
rheumatology clinic and 33% (1588/4856) the Danish 
Rheumatism Association (online supplemental table S3, 
footnote).

Anxiety and self-isolation in March and in June 2020
In March 2020, 26% (3365/12 789) of patients reported 
not seeing other people face- to- face at close distance (<2 
m) and 14% (1807/12 789) were not seeing any people 
on >2 m distance (10% (1330/12 706) reported none 
to both questions), 29% (3688/12 789) did not leave 
the home for shopping and 96% (12 255/12 789) of 
respondents did not use public transportation (online 
supplemental table S4).

Figures 1 and 2 and table 2 show changes in anxiety 
and self- isolation strategies in March versus June 2020 
with levels generally being higher in March than in June. 

Table 2 Impact of the COVID-19 pandemic

Question Answering options N (%)

Have you been 
tested for 
COVID-19?

Yes 1809 (14)

No 10 949 (86)

Do not know 31 (0)

Missing/no reply 0 (–)

If yes, was the test 
positive?*

Yes 40 (2)

No 1668 (92)

Do not know 94 (5)

Missing 7 (–)

Characteristics 
of patients with 
positive COVID-19 
test, n=40

Characteristics N (%)

Gender, female, n 
(%)

20 (50)

Age, years, median 
(IQR)

54 (47–67)

HAQ, median (IQR) 0.38 (0.09–0.88)

Diagnosis

RA 23 (58)

PsA <5 patients

AxSpA 9 (23)

Other <5 patients

bDMARD treatment, 
yes

15 (38)

Comorbidities, yes 20 (50)

Smoking

Current <5

Previous 13

Never 24

Testing for SARS- CoV-2 by June 2020. N=12 789.
*If positive, what was the consequence (>1 answer allowed): self- 
isolation at home (n=33), hospitalisation (7), other (2), do not know 
(3).
AxSpA, axial spondyloarthritis; bDMARD, biological disease 
modifying antirheumatic agent; HAQ, health assessment 
questionnaire; PsA, psoriatic arthritis; RA, rheumatoid arthritis.

https://dx.doi.org/10.1136/rmdopen-2020-001505
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For example, the proportion of patients who considered 
themselves at high risk (completely agree/mostly agree) of 
COVID-19 infection decreased from 75% (9559/12754) 
to 63% (7858/12431), respectively (figure 1, online 
supplemental table S5). Similarly, the proportion of 
patients who worried getting COVID-19 changed from 
70% (8899/12754) to 45% (5644/12433) (figure 2). 
Overall, 27% (3319/12414) of patients were worried 
in March but not in June, whereas 43% (5361/12414) 
were worried at both time- points. In March and June, the 
proportions of patients who described their current situ-
ation as ‘self- isolation’ were 22% (2765/12789) and 3% 
(395/12429), respectively (figure 2), and the proportions 
of patients who due to their arthritis self- isolated them-
selves more than others their age (completely/mostly 
agree) were 48% (6208/12752) and 38% (4685/12367), 

respectively (figure 1). In June, 39% (4821/12420) 
worried about the reopening of the society (completely/
mostly agree) (online supplemental table S5).

Changes in medication use
Most of the included patients (10 089/12 789=79%) 
reported current use of DMARDs (table 3). In March, the 
proportion of patients who reported to have changed the 
dosage of csDMARD and/or bDMARD were 4% (417/10 
089) and 6% (583/10 089), respectively, whereas propor-
tions in June were 2% (160/9685) and 4% (419/9685), 
respectively.

Overall, 415/10 089 (4.1%) DMARD users had changed 
dose of at least one drug in March due to fear of COVID-
19, whereas the corresponding numbers in June were 
54/9685 (0.6%). In March, fear of COVID-19 was the main 

Figure 1 Changes in self- isolation strategies and anxiety during the COVID-19 pandemic (March and June 2020). (A) ‘I 
consider myself at high risk of COVID-19 infection’. (B) ‘I worry more about COVID-19 than about my rheumatic disease’. (C) ‘I 
stay at home and avoid others as much as possible’. (D) ‘My arthritis causes me to self- isolate more than others my age’.

Figure 2 Changes in self- isolation strategies, anxiety and medication use during the pandemic (March and June 2020).

https://dx.doi.org/10.1136/rmdopen-2020-001505
https://dx.doi.org/10.1136/rmdopen-2020-001505
https://dx.doi.org/10.1136/rmdopen-2020-001505
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Table 3 Use of immunosuppressive antirheumatic medication and medication adherence

March 2020

Answering options

June 2020

Question
Answer,
n (%) Answer, n (%) Question

Did you on start of the COVID-19 
lock- down use immunosuppressing 
antirheumatic medication?

10 089 (79) Yes 9685 (76) Do you currently use 
immunosuppressing antirheumatic 
medication?

2226 (17) No 2184 (17)

427 (3) Do not know 519 (4)

47 (–) Missing 401 (–)

If yes, did you change the dose* 1029 (10) Yes 657 (7) If yes, do you currently use another 
dose than prior to the COVID-10 
pandemic*

8997 (89) No 8953 (92)

60 (1) Do not know 67 (1)

3 (–) Missing 9 (–)

If yes to change, which medication(s) 
was affected?
>1 medication per patient allowed †

546 (54) csDMARD 374 (63) If yes to change, which medication(s) 
are affected?>1 medication per 
patient allowed †

45 (4) Prednisolone 57 (10)

417 (41) bDMARD 160 (27)

21 (–) Missing/other 66 (–)

Change of bDMARD
n=417 patients (4%)*

Change of bDMARD
n=160 patients (2%)*

If yes to change, how did you change 
the dose§?

18 (4) Dose increase 47 (29) If yes to change, how did you change 
the dose§?39 (9) Dose reduction 27 (17)

262 (63) Paused medication 17 (11)

70 (17) Stopped medication 13 (8)

38 (–) Missing 64 (–)

If yes to change, who recommended 
the change?§

258 (62) Own initiative 28 (18) If yes to change, who recommended 
the change?§11 (3) General practitioner 0 (0)

102 (24) Rheumatology clinic 88 (55)

20 (5) Other 5 (3)

2 (0) Do not know 1 (1)

34 (–) Missing 46 (–)

If yes to change, what was the 
reason(s)?

28 (7) My disease changed 57 (36) If yes to dose- change, what is the 
reason(s)?4 (1) No assess to medication 2 (1)

211 (51) Fear of COVID-19‡ 20 (13)

38 (9) Worry about side- effects 8 (5)

10 (2) No need to take medication 5 (3)

2 (0) Avoid blood sampling 0 (0)

95 (23) Other 23 (14)

2 (0) Do not know 2 (1)

37 (–) Missing 51 (–)

Change of csDMARD including prednisolone,
n=583 patients (6%)

Change of csDMARD including prednisolone,
n=419 patients (4%)

If yes to change, how did you change 
the dose§?

92 (16) Dose increase 166 (40) If yes to change, how did you change 
the dose§?143 (25) Dose reduction 153 (37)

228 (39) Paused medication 19 (5)

108 (19) Stopped medication 30 (7)

43 (–) Missing 84 (–)

If yes to change, who recommended 
the change§?

294 (50) Own initiative 91 (22) If yes to change, who recommended 
the change?§

20 (3) General practitioner 6 (1)

230 (39) Rheumatology clinic 261 (62)

23 (4) Other 19 (5)

2 (0) Do not know 1 (0)

45 (–) Missing 74 (–)

Continued
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reason for change (51% (211/417) of bDMARD changes 
and 41% (231/583) of csDMARD changes), whereas in 
June, the main reason was ‘my disease changed’ (36% 
(57/160) of bDMARD changes and 40% (168/419) of 
csDMARD changes) and only 13% (20/160) of bDMARD 
changes and 9% (36/419) of csDMARD changes, respec-
tively, were due to fear of COVID-19 (table 3). In March, 
most changes were initiated by the patient, whereas in 
June it was by the rheumatology clinic.

Multivariable analyses
Patients who were worried about contracting COVID-19 
disease in March (70% of patients) were more frequently 
women, had lower education, were not working, were 
cohabiting, had comorbidites, were treated with a 
bDMARD, were current smokers and had poorer EQ- 5D 
(multivariable logistic regression analyses, table 4). 
Similar factors were associated with being very worried 
about COVID-19 disease in June (46% of patients), in 
addition to age 60–80 years (compared with being ≤39 
years) (online supplemental table S6).

Factors associated with change from being very worried 
in March to not being worried in June (27% of patients) 
were being ≤39 years of age (compared with being 40–59 
and 60–79 years), not having ≥2 comorbidities, being a 
previous smoker and scoring high on EQ- 5D (ie, high 
health- related quality of life) (table 4).

Patients who self- isolated more than others the same 
age in March (48% of patients) and in June (38% of 
patients) were more frequently women, ≤39 years of 
age, not working, had comorbidities, were treated with a 
bDMARD or csDMARD and had poorer EQ- 5D (table 4). 
In June, being a smoker and having PASS=yes were also 
associated with more self- isolation (online supplemental 
table S6).

Patients who changed dose of at least one immunosup-
pressant agent due to fear of COVID-19 in March were 

more frequently male, treated with bDMARDs, ≤39 years 
of age (compared with being ≥80 years), higher educated 
and working (table 4).

DISCUSSION
This study represents, to the best of our knowledge, the 
largest study of patients with inflammatory rheumatic 
diseases exploring the impact of the COVID-19 pandemic 
on changes in behaviour, anxiety and self- isolation strat-
egies including medication adherence in a period with 
lock- down and subsequent gradual reopening of the 
society. The study cohort was nationwide and included 
>12 000 well- described patients monitored in the prospec-
tive registry DANBIO. The large number of participants 
enabled us to explore the impact of many patient charac-
teristics, and data completeness among respondents was 
high (>90%–95%).

Very few patients (0.3%) reported to have contracted 
COVID-19. This suggests a risk similar to that of the 
general Danish population (1 July 12 831 COVID-19 
infected/total population 5.8 mill=0.22%) ( www. SSI. 
dk).15 Similarly, previous studies have found no evidence 
of an overrepresentation of patients with inflammatory 
rheumatic disease among SARS- CoV-2 infected.2–4

Overall, the patients reported a high degree of self- 
isolation and fear of contracting COVID-19 at the start 
of the pandemic, but also in June 2020, when the Danish 
epidemic was well controlled, and society was reopening. 
Patients with comorbidities and to some extent smokers 
reported more fear and self- isolation—that is, carrying risk 
factors that were widely accepted as increasing COVID-19 
risk early in the pandemic.16 17 Women with lower educa-
tional level, not in the work force and receiving bDMARD 
treatment were more worried about infection and self- 
isolated more. Lower quality of life was associated with 
more anxiety and self- isolation, which reflects the impact 
of dimensions such as depression and physical impairment. 

March 2020

Answering options

June 2020

Question
Answer,
n (%) Answer, n (%) Question

If yes to change, what was the 
reason(s)§?

97 (17) My disease changed 168 (40) If yes to dose- change, what is the 
reason(s)?8 (1) No assess to medication 15 (4)

231 (40) Fear of COVID-19‡ 36 (9)

68 (12) Worry about side- effects 52 (12)

21 (4) No need to take medication 16 (4)

6 (1) Avoid blood sampling 2 (0)

129 (22) Other 75 (18)

6 (1) Do not know 5 (1)

48 (–) Missing 83 (–)

N=12 789.
*Percentage of medication users.
†Percentage of medication changes.
‡Number of patients changing at least one medication due to fear of COVID-19: March: 415/10 089 (4.1%), June: 54/9685 (0.6%).
§More than 1 medication/answer allowed per patient.
bDMARD, biological disease- modifying antirheumatic agent; csDMARD, conventional synthetic disease- modifying antirheumatic drug.

Table 3 Continued
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More anxiety in women and patients with comorbidities 
has previously been demonstrated,5 18 whereas most studies 
have been underpowered or have only explored few/no 
factors associated with healthcare behaviour.5 7 Previous 
studies have not confirmed that self- isolation strategies 
in patients with inflammatory rheumatic diseases cause 
reduced COVID-19 disease rates.19 We did not have statis-
tical power to explore this further with only 40 patients 
reporting a positive test for SARS- CoV-2.

We collected information about the patients’ behaviour 
both in the beginning of the pandemic and also 3 months 
later. Interestingly, although anxiety and self- isolation 
had declined by June (similar to the general population 
where fewer individuals reported feeling isolated during 
spring/summer 2020),20 rates were still high and one in 
three patients worried about the reopening of society. 
This highlights the continuous challenge in adjusting to 
daily life in patients with inflammatory rheumatic diseases 
during the pandemic. Indeed, addressing these issues in 
routine care is challenging as some degree of self- isolation 
is appropriate and in accordance with guidelines from 
the health authorities, especially in patients with comor-
bidities. It was however beyond the scope of our study to 
explore interventive measures towards anxiety and other 
approaches related to patient- centred care.

Overall, we found the compliance to DMARD treatment 
to be high. Only 4.1% of patients changed medication due 
to fear of COVID-19 in the early phase of the pandemic, 
which nevertheless accounted for nearly 50% of all medica-
tion changes in that period. Adherence was even higher in 
June. This finding is in contrast to previous studies, which 
have reported non- adherence rates of up to 15% in rheu-
matic patients during the pandemic.5 7 9 21–23 We speculate 
that our findings reflect that access to the rheumatologists 
was maintained even in the initial, hectic weeks (primarily 
by phone) and in addition several institutions including the 
patient organisations recommended patients to continue 
treatment with DMARDs.7 24 In March, changes in medica-
tion due to fear were mainly seen in young (≤39 years), well- 
educated male patients treated with biologicals, regardless 
of rheumatological diagnosis. Other studies have identified 
lower age, poorer disease control,5 unemployment and 
biological treatment21 as associated factors. Previous studies 
have reported shortage of medication, mainly hydroxychlo-
roquine, as a challenge during the COVID-19 pandemic,21 
but this was not an issue in this Danish cohort.

Not surprisingly, the ongoing pandemic had high 
impact on routine care, and one in three patients 
reported cancelling of consultations at the rheumatology 
clinic. However, <10% of patients reported reduced 
access to rheumatological counselling and treatment, 
and two- thirds had been in contact with the clinic during 
the 2 months after lock- down. Previous papers have 
described high patient satisfaction with telehealth during 
the pandemic5 and has recommended its use.24 It was 
beyond the scope of the current paper to explore this 
further. Interestingly, patient organisations were often 
approached for advice. This underlines the importance 

of collaboration between patient organisations and 
healthcare professionals when it comes to up- to- date 
information and counselling. This might especially be of 
importance during pandemics where scientific evidence 
is evolving rapidly resulting in risk of misinformation 
and overabundance of information (‘Infodemic’),25 and 
optimal behaviour becomes a moving target with guide-
lines changing almost from day to day.

The study had challenges to be addressed. Previously, 
patients entered their patient- reported outcomes (PROs) 
into DANBIO using touch screens in the rheumatology 
clinics. As part of the present project, an online solution 
for routinely reporting PROs from home was imple-
mented, which patients were not familiar with. This may 
have affected response rates. We have previously reported 
that online reporting of PROs from home versus in the 
clinic is valid.14 Recall bias regarding the initial phase 
in March–April cannot be excluded, because the ques-
tionnaire was distributed in May–June where society was 
gradually reopening. This could potentially cause under-
reporting of medication compliance. Selection bias was 
a risk, since fewer eligible younger patients (≤39 years) 
participated. Furthermore, elderly patients with comor-
bidities and lack of IT competences were underrepre-
sented due to no access to the E- boks system. On the 
other hand, more than 500 patients above 80 years of age 
participated in the study. It could also be speculated if 
patients with more anxiety and self- isolation were more 
motivated to answer the questionnaire.

In conclusion, this large study of >12 000 patients, 
who were followed in the nationwide DANBIO registry, 
demonstrated that despite low infection rates, high 
levels of anxiety and self- isolation persisted also after 
the Danish epidemic was well controlled in June 2020. 
Among risk factors were female gender, not working, 
current bDMARD treatment, having comorbidities and 
poor quality of life. Medication compliance was high, 
but fear of COVID-19 was the main reason for non- 
adherence in the early phase of the pandemic. Atten-
tion to anxiety and self- isolation is important during 
the ongoing pandemic.
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