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Abstract
Objectives To study the perceptions and behavioural changes related to the coronavirus disease 2019 (COVID-19) in patients 
with rheumatoid arthritis (RA) and determine their associations with patient characteristics, such as health literacy.
Methods This cross-sectional study was conducted from September to November of 2020 and included 400 outpatients with 
RA aged 18 and above. We measured self-reported perceptions as outcomes, such as awareness, knowledge and behaviours 
related to COVID-19. Health literacy and other characteristics as exposures were investigated using self-report questionnaires 
and electronic health records. To analyse the association between patient factors and the outcomes, multivariable linear and 
logistic regression models were performed.
Results In total, 365 patients completed the survey. More than half (51%) of patients reported that they were ‘very worried’ 
about possible infection with COVID-19, whereas over 80% believed the possibility of getting COVID-19 was low. In the 
multivariable analyses, patients with low health literacy had limited knowledge about COVID-19 and did not change daily 
routines and perform preventive measures.
Conclusions In this pandemic, healthcare providers may need to be aware of more vulnerable individuals and share COVID-
19 related information promptly and effectively with their patients.

Key Points
• This cross-sectional study aimed to investigate the perceptions and behavioural changes related to COVID-19 in patients with RA.
• All patients were aware of COVID-19 and most of them worried about getting infected.
• Health literacy, age, sex, disease activity and rheumatic drugs were associated with perceptions and behaviours related to COVID-19.
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Introduction

During the early pandemic phase of the coronavirus dis-
ease 2019 (COVID-19), more severe outcomes and higher 
hospitalisation were reported in patients with rheumatoid 
arthritis (RA) [1, 2]. Additionally, there have been many 
clinical studies and news coverage regarding inconsistent 
effects of rheumatic drugs on COVID-19 treatment [3, 4]. 
Generally, rheumatic patients are known to be at greater 
risk of infection due to their immune dysregulation, immu-
nosuppressive therapy and older age [5]. Therefore, during 
this highly uncertain time, patients with RA may pose as a 
risk to themselves and their communities compared to gen-
eral population or people with common chronic diseases 
such as diabetes and hypertension. Particularly, people 
with RA with high disease activity or using biological 
agents may have a strong fear or concern about COVID-19. 
Several previous studies have investigated the perceptions 
of COVID-19, included awareness and concern, knowl-
edge, behaviour and preparedness, in the general popula-
tion and in patients with these common chronic diseases 
and found significant associations with health literacy and 
race [6, 7], but a study on patients with RA has not yet 
been conducted. By investigating the perception, it is pos-
sible to identify which patients with RA are vulnerable 
to COVID-19 and to identify patient characteristics that 
healthcare providers should be aware of in their practice. 
The objective of this study was to clarify the perceptions 
related to COVID-19—such as awareness, knowledge 
and actions—amongst patients with RA. Furthermore, we 
examined the relationship between patient characteristics, 
especially health literacy and their perceptions.

Materials and methods

Study design and population

This cross-sectional study was conducted from 10 Sep-
tember 2020 to 2 November 2020 in Japan and utilised 
the Kyoto University Rheumatoid Arthritis Management 
Alliance (KURAMA) cohort, which has enrolled outpa-
tients with RA since 2011 [8]. The eligibility criteria for 
inclusion were as follows: (1) consecutive outpatients with 
RA aged ≥ 18 years, and (2) without cognitive impairment. 
RA was defined by the classification criteria used by the 
2010 American College of Rheumatology and European 
League Against Rheumatism [9, 10]. All participants pro-
vided informed consent and the Ethical Review Board at 
Kyoto University Graduate School and Faculty of Medi-
cine Kyoto University Hospital Ethics Committee, Kyoto, 

Japan, approved the study (approval number: R0357). This 
research was conducted according to the principles of the 
declaration of Helsinki and ethical guidelines for medical 
and health research involving human subjects by the Japa-
nese Ministry of Health, Labour and Welfare.

Survey items of COVID‑19 perceptions

We applied a modified version of a questionnaire used in 
previous studies (Table 1) [6, 11], and patients were asked 
to complete the questionnaire individually at the end of 
their outpatient visit. If they needed assistance due to hand 
contractures, the nurses helped them complete the form and 
assured them no answers were affected.

Variables

Health literacy—a primary exposure of interest—was 
assessed using the 14-item Health Literacy Scale (HLS-14)
[12]. The total HLS-14 scores were divided into four groups 
by quartile points for analysis. We collected patient informa-
tion using electronic health records (age, sex, disease dura-
tion years, disease activity score in 28 joints using erythro-
cyte sedimentation rate [DAS28-ESR], Health Assessment 
Questionnaire [HAQ] scores, rheumatic drugs such as 
biologic agents, methotrexate and glucocorticoids, and the 
number of comorbidities other than RA), and the ques-
tionnaire (working status). Age was categorised into three 
groups: < 60 years, 60–69 years and > 70 years. DAS28-ESR 
was categorised as a binary variable according to remission 
scores of < 2.6.

Statistical analysis

A complete-case analysis was performed and showcased all 
patient characteristics and survey responses as means with 
standard deviations for continuous variables and as counts 
and percentages for categorical variables. We used the items 
of the questionnaire as outcomes, and only the item of the 
seriousness of threat was used as a continuous variable 
while the other items were used as binary variables (e.g. 
‘not worried’ was defined as the answers ‘a little worried’ or 
‘not worried at all’ to the question of coronavirus concern), 
with reference to a previous study [6]. Multivariable linear 
regression models were used to estimate least-squares means 
and 95% confidence intervals for the continuous outcome. 
Multivariable logistic regression models were used to esti-
mate odds ratios and 95% confidence intervals for the binary 
outcomes. All models included the following explanatory 
variables: age, sex, working status, health literacy, remission 
and rheumatic drugs. All statistical analyses were performed 
using STATA version 16.1 (Stata Corp., College Station, 
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Table 1  Perceptions and behaviours towards COVID-19 (n = 365)

Survey item Summary value

COVID-19 awareness and concern
  Mean response (SD) to ‘On a scale of 1 to 10, how serious of a public health threat do you think the coronavirus is or might 

become? (1 being no threat at all, 10 being a very serious public health threat)’
7.6 (2.0)

How worried are you about getting the coronavirus?
  Very worried 50.7
  Somewhat worried 34.3
  A little worried 14.0
  Not worried at all 1.1

How worried are you about getting the flu?
  Very worried 18.9
  Somewhat worried 46.9
  A little worried 27.1
  Not worried at all 7.1

Did you get a flu shot this past year?
  Yes 57.8
  No 42.2
  I do not know 0.0

Do you think you will get sick from the coronavirus?
  I definitely will 2.2
  I probably will 16.2
  It is possible 76.7
  Not at all 4.9

How likely do you think it is that you or someone you know may get sick from the coronavirus this year?
  Very likely 2.5
  Somewhat likely 16.2
  Not that likely 76.2
  Not at all likely 5.2

COVID-19 knowledge
  Mean response (SD) to ‘What percentage of people who get the coronavirus do you think will have severe symptoms?’ 24.3 (21.8)
  Mean response (SD) to ‘What percentage of people who get the coronavirus do you think will have only mild symptoms?’ 58.8 (23.1)
  Mean response (SD) to ‘What percentage of patients with RA who get the coronavirus do you think will have severe symp-

toms?’
45.8 (28.8)

  Mean response (SD) to ‘What percentage of patients with RA who get the coronavirus do you think will have only mild 
symptoms?’

40.3 (23.9)

Correctly identified two symptoms of the coronavirus
  Yes 76.7
  No 23.3

Correctly identified two prevention methods of the coronavirus
  Yes 71.5
  No 28.5

Related behaviours
  How much has the coronavirus changed your daily routine?
    A lot 25.2
    Some 39.2
    A little 30.4
    Not at all 5.2
  How much has the coronavirus changed your frequency of taking more preventive measures, such as hand washing or mask-wear-

ing?
    A lot 68.5
    Some 21.6
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TX, USA). Two-tailed P values < than 0.05 were considered 
statistically significant.

Results

Patient characteristics

In total, 400 patients were enrolled in this study, but only 
365 patients answered the questionnaire completely. Most 
patients were over the age of 60, and 82% were female. The 
mean total score of health literacy was 52.1 points. The mean 
DAS28-ESR score was 2.7, and approximately 30% of the 
patients were in remission of RA. About half of the patients 
were using biological drugs, and 63% used methotrexate. 
Half of the patients had no comorbidities other than RA. 
More detailed characteristics are summarised in Table 2.

Awareness and concern of COVID‑19

Most patients thought the public health threat of COVID-19 
was high. Additionally, more than half of them answered that 
they were ‘very worried’ about getting COVID-19, whereas 
only 18.9% were ‘very worried’ about getting the influenza 
virus. Less than a fifth of participants believed that they 
would definitely or probably be infected with COVID-19. In 
the multivariable analyses, older patients and patients with 
high health literacy rated the COVID-19 threat with greater 
severity; conversely, patients using methotrexate felt that it 
was less serious than those without methotrexate (Table 3). 
Older individuals and women were statistically associated 
with greater worry regarding COVID-19 infection. However, 
the projection of getting sick from COVID-19 was not asso-
ciated with any patient characteristics.

COVID-19, coronavirus disease 2019; SD, standard deviation; RA, rheumatoid arthritis. The italicized entries specified the major components of 
the survey

Table 1  (continued)

Survey item Summary value

    A little 7.7
    Not at all 2.2

Preparedness for COVID-19 pandemic
  How confident are you that the government of Japan can prevent a nationwide outbreak of the coronavirus?
    Very confident 1.9
    Somewhat confident 41.9
    Not very confident 47.1
    Not confident at all 9.0
  How prepared do you think you are if there were to be a widespread coronavirus outbreak?
    Very prepared 12.1
    Somewhat prepared 48.2
    A little prepared 38.1
    Not prepared at all 1.6

Table 2  Patient characteristics

SD, standard deviation; HL, health literacy; DAS28-ESR, disease 
activity score in 28 joints using erythrocyte sedimentation rate; HAQ, 
Health Assessment Questionnaire; RA, rheumatoid arthritis. Health 
literacy was measured by the 14-item health literacy scale (HLS-14)

Variable Total (n = 365)

Socio-demographic status
  Age years, mean (SD) 64.2 (11.4)
  Age group, n (%)
    < 60 years 121 (33)
    60–69 years 94 (26)
    ≥ 70 years 150 (41)
  Female sex, n (%) 299 (82)
  Employment status, n (%)
    Working full time or part time 167 (54)
    Not working 198 (46)
  Health literacy scores, mean (SD)
    Total score 52.1 (7.2)
    Functional health literacy 20.8 (3.7)
    Communicative health literacy 18.3 (3.5)
    Critical health literacy 13.0 (3.0)

Clinical status
  Disease duration, mean (SD) 11.3 (9.9)
  DAS28-ESR, mean (SD) 2.7 (1.0)
    < 2.6 (remission), n (%) 118 (32)
  HAQ, mean (SD) 0.42 (0.58)
  Biological agent used, n (%) 178 (49)
  Methotrexate used, n (%) 231 (63)
  Glucocorticoid used, n (%) 86 (24)
  Number of comorbidities without RA, n (%)
    None 182 (50)
    1–2 155 (42)
    ≥ 3 28 (7.7)
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Table 3  Multivariable models to investigate patient characteristics and perceptions of COVID-1

‘Seriousness of threat’ was measured as a scale of 1 to 10, how serious of a public health threat do you think the coronavirus is or might 
become? (1, being no threat at all; 10, being a very serious public health threat). COVID-19, coronavirus disease 2019; LSM, least-squares 
mean; OR, odds ratio; CI, confidence interval. Remission was defined as the disease activity score in 28 joints using erythrocyte sedimentation 
rate < 2.6. †P < 0.05. ‡P < 0.01. §P < 0.001
The italicized entries specified the major components of  the survey

Variable Awareness and concern Knowledge Related behaviours Preparedness

Seriousness 
of threat 
(scale of 1 
to 10)

Not worried Not likely 
to get sick

Symptoms Prevention Changed 
daily routine

Took more 
preventions

Confidence 
in govern-
ment

Not prepared

LSM (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% 
CI)

OR (95% CI)

Age
   < 60 years 7.04 

(6.65–7.43)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
  60–69 years 8.09 (7.69–

8.48)§
0.62 (0.28–

1.37)
0.80 (0.39–

1.64)
1.21 (0.55–

2.65)
0.65 (0.30–

1.38)
0.81 (0.41–

1.58)
1.51 (0.77–

2.98)
1.27 (0.70–

2.29)
0.79 

(0.44–1.42)
  ≥ 70 years 7.78 (7.43–

8.13)†
0.40 (0.17–

0.97)†
0.56 (0.25–

1.22)
0.63 (0.30–

1.31)
0.35 (0.17–

0.74)‡
0.98 (0.49–

1.97)
1.07 (0.55–

2.10)
1.46 (0.79–

2.70)
0.68 

(0.37–1.26)
Sex

  Female 7.69 
(7.47–7.91)

0.43 (0.20–
0.93)†

0.54 (0.26–
1.11)

1.19 (0.59–
2.39)

2.64 (1.38–
5.05)‡

1.37 (0.67–
2.80)

1.55 (0.82–
2.92)

1.05 (0.58–
1.91)

0.95 
(0.52–1.73)

  Male 7.26 
(6.77–7.76)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

Health literacy
  1st quartile 

(the low-
est)

7.20 
(6.80–7.59)

1.65 (0.68–
4.05)

0.55 (0.24–
1.22)

0.47 (0.22–
0.98)†

0.33 (0.16–
0.70)‡

0.44 (0.21–
0.90)†

0.22 (0.11–
0.44)§

1.08 (0.58–
2.00)

0.93 
(0.50–1.72)

  2nd quartile 7.72 
(7.31–8.14)

0.86 (0.33–
2.23)

0.69 (0.32–
1.49)

0.87 (0.38–
1.97)

0.45 (0.21–
1.00)†

0.76 (0.38–
1.51)

0.64 (0.30–
1.33)

1.12 (0.59–
2.10)

0.90 
(0.48–1.69)

  3rd quartile 7.82 (7.43–
8.21)†

1.40 (0.60–
3.27)

0.78 (0.38–
1.61)

0.70 (0.32–
1.52)

0.62 (0.28–
1.36)

0.84 (0.44–
1.63)

0.76 (0.37–
1.56)

1.49 (0.81–
2.73)

0.67 
(0.37–1.24)

  4th quartile 
(the high-
est)

7.77 
(7.35–8.18)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

Remission
  Yes 7.74 

(7.39–8.10)
0.66 (0.34–

1.29)
0.95 (0.53–

1.71)
0.74 (0.42–

1.30)
1.09 (0.62–

1.91)
0.54 (0.31–

0.95)†
0.89 (0.53–

1.50)
1.08 (0.68–

1.73)
0.92 

(0.58–1.47)
  No 7.55 

(7.31–7.79)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
Biological agent

  Yes 7.66 
(7.38–7.95)

0.75 (0.41–
1.38)

0.83 (0.48–
1.44)

0.95 (0.57–
1.59)

0.93 (0.56–
1.53)

0.85 (0.52–
1.39)

0.87 (0.54–
1.39)

0.98 (0.64–
1.51)

1.02 
(0.66–1.56)

  No 7.57 
(7.29–7.85)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

Methotrexate
  Yes 7.44 (7.58–

8.25)†
1.61 (0.82–

3.19)
1.11 (0.61–

2.02)
1.07 (0.62–

1.84)
0.91 (0.53–

1.54)
0.72 (0.43–

1.21)
0.80 (0.49–

1.33)
0.99 (0.63–

1.56)
1.01 

(0.64–1.60)
  No 7.92 

(7.19–7.69)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
1.00 (refer-

ence)
Glucocorticoid

  Yes 7.60 
(7.39–7.85)

0.71 (0.32–
1.57)

0.57 (0.27–
1.21)

0.59 (0.33–
1.05)

0.74 (0.41–
1.31)

0.52 (0.27–
0.98)†

0.74 (0.43–
1.30)

1.68 (1.00–
2.80)

0.60 (0.36–
0.99)†

  No 7.62 
(7.18–8.02)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)

1.00 (refer-
ence)
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Knowledge of COVID‑19

Approximately 24.3% participants considered that people 
infected with COVID-19 will have severe symptoms, and 
58.8% thought infected people will have only mild symp-
toms. Conversely, 45.8% and 40.3% of the participants 
thought that patients with RA would have severe and mild 
symptoms, respectively. Most patients correctly identified 
the two symptoms (76.7%) and two preventive measures 
(71.5%) of COVID-19 from the list. After adjustment, low 
health literacy was associated with low percentages of cor-
rect answers for both symptoms and prevention. Further-
more, in terms of prevention, older patients were more likely 
to give incorrect answers, while women were more likely to 
give correct answers.

Related behaviours

Most patients changed their daily routine and habits with 
the onset of COVID-19; in particular, 68.5% reported that 
they began taking more preventive measures for the disease. 
However, when asked about reduced visits to doctors, only 
half answered ‘some’ or ‘a little’. In the regression analy-
ses, low health literacy was associated with less change in 
daily routines and fewer preventive methods. Patients in 
RA remission had fewer changes to their daily routines, and 
the frequency of visits to the doctor appeared to remain the 
same. In addition, patients using glucocorticoids were less 
likely to have a change in lifestyle.

Preparedness for COVID‑19 pandemic

Respondents were divided on trusting and distrusting the 
government’s measures to prevent the outbreak. About 12% 
reported that they were ‘very prepared’ for the COVID-19 
outbreak. In the multivariable analyses, there was no factor 
associated with confidence in government. Regarding pre-
paredness, glucocorticoid users were more prepared for the 
pandemic compared to non-users.

Discussion

We found that all participants were aware about COVID-
19, and most were worried about getting it. Health literacy 
was associated with three-quarters of the survey domains. 
In particular, those with lower health literacy scores had 
less preventive knowledge of COVID-19 and were less 
likely to take preventive measures. Previous studies with 
different target populations have shown similar results 
[6, 7]. Low health literacy is a barrier to gaining knowl-
edge about health and enacting behaviour changes such 

as wearing masks or hand washing. It is difficult to iden-
tify patients with low health literacy in clinical practice, 
but rheumatologists estimated that around 25% of their 
patients had low health literacy [13]. Health profession-
als would do well to provide patients with up-to-date 
COVID-19 information and to observe infection-related 
behavioural changes.

In terms of socio-demographics, older patients were 
more likely to believe that the pandemic was serious and 
were more worried about infection, compared to patients 
under 60 years. However, older patients had less knowl-
edge about COVID-19. Older people understand that their 
age is a risk factor for the disease [14, 15], but they are not 
properly informed about it. Therefore, clinicians should 
share information effectively with older patients given 
their knowledge gap.

Clinically, patients with low RA disease activity did 
not change their daily routine or their number of health-
care visits, given the pandemic; possibly, they consider 
themselves healthier than patients with high disease activ-
ity. Additionally, methotrexate users were less fearful of 
COVID-19 than non-users. This may be attributed to the 
fact that using methotrexate indicates that their disease 
is relatively well-controlled, and they assume that they 
are healthier than patients without methotrexate. Further-
more, glucocorticoid users were better prepared for the 
pandemic than non-users, but no lifestyle changes were 
found. This may be explained by the fact that, regardless 
of the pandemic, they are more likely to take preventive 
action against the everyday risk of infection.

Owing to the dynamic COVID-19 situation, this study 
has several limitations. First, examining the causal rela-
tionships between patient characteristics and perceptions 
of COVID-19 was limited due to the cross-sectional 
design. Although our findings are similar to previous 
research findings, future studies are needed to clarify these 
relationships. Second, the questionnaire we used could not 
check the validity of measuring perceptions and behav-
iours related to COVID-19. However, previous studies 
have used a similar format, making it easier to compare 
results [6, 7, 11]. Finally, although our recruited sample 
with RA was large, these findings have limited generalis-
ability because this study was based on a university hos-
pital in Japan and was conducted during the summer and 
autumn of 2020. Therefore, the results should be inter-
preted cautiously as the situation is dynamic, and future 
trends in the spread of infection may differ.

In conclusion, healthcare providers may need to be aware 
of more vulnerable individuals during the pandemic and share 
COVID-19 related information promptly and effectively with their 
patients. Especially, patients with lower health literacy faced dis-
parities in knowledge and behaviour change towards COVID-19.
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