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Abstract
Introduction  The risk for cardiovascular diseases and other comorbidities increases with the number of unhealthy lifestyle 
factors in the general population. However, information on the combined number of unhealthy lifestyle factors in people 
with rheumatoid arthritis (RA) is scarce.
Objectives  To study lifestyle factors and the association between disease impact and two or more unhealthy lifestyle factors 
in two Scandinavian cohorts with RA.
Methods  We analysed data from two cohorts, Danish (n = 566; mean age 61.82 (SD 11.13) years; 72% women) and Swed-
ish (n = 955; mean age 66.38 (SD 12.90) years; 73% women). Lifestyle factors (tobacco use, BMI, alcohol consumption and 
physical activity) were dichotomised as healthy vs. unhealthy (range 0–4 unhealthy factors). The association between disease 
impact and two or more unhealthy lifestyle factors was analysed using logistic regression.
Results  Sixty-six percent of Danish and 47% of Swedish respondents reported two or more unhealthy lifestyle factors, most 
commonly, being overweight/obese and physical inactivity. For Danish participants, two or more unhealthy lifestyle factors 
were associated with (OR and 95% CI) male gender (1.86; 1.21–2.85), cardiovascular diseases (1.90; 1.28–2.82) and disease 
duration (0.97; 0.95–0.99). Corresponding findings for the Swedish cohort were male gender (1.42; 1.07–1.89), pain (1.10; 
1.04–1.15), fatigue (1.09; 1.04–1.15), physical functioning (1.64; 1.28–2.10) and quality of life (0.35; 0.20–0.60).
Conclusion  Many patients, most often male, in both cohorts had two or more unhealthy lifestyle factors. The number of 
unhealthy lifestyle factors indicates a multifaceted relationship with disease impact.

Key Points
• This article contributes with new information concerning the proportion of patients with RA who have one or more unhealthy lifestyle factors.
• Every second patient in the two included cohorts reported two or more unhealthy lifestyle factors.
• Two or more unhealthy lifestyle factors were more common in men than in women but were not necessarily associated with measures of 

disease impact.
• In order to adhere to a healthier lifestyle, a large proportion of the patients need to change more than one lifestyle habit, which entails a 

challenge for both the patients and the health professionals.
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Introduction

The prevalence of rheumatoid arthritis (RA) is similar 
in Denmark and Sweden, at circa 0.5–0.6% [1]. RA is a 
chronic, inflammatory and systemic disease that carries an 
increased risk of developing cardiovascular diseases (CVD) 
[2, 3]. The most pronounced symptoms in RA are pain, 
fatigue and physical disability, resulting in activity limita-
tions and impaired quality of life [2]. Early and effective 

/ Published online: 9 September 2021

Clinical Rheumatology (2022) 41:387–398

http://orcid.org/0000-0003-3686-9501
http://orcid.org/0000-0002-1049-4150
http://orcid.org/0000-0002-0217-5029
http://orcid.org/0000-0002-2412-5989
http://orcid.org/0000-0002-8081-579X
http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-021-05905-2&domain=pdf
https://doi.org/10.1136/annrheumdis-2021-eular.1378
https://doi.org/10.1136/annrheumdis-2021-eular.1378


1 3

pharmacological treatment reduces the risk of damage to the 
joints and subsequent future disability and improves quality 
of life [4]. Pharmacological treatment targets the inflamma-
tion but lifestyle factors, such as smoking, being overweight, 
alcohol consumption and physical inactivity, may negatively 
affect inflammation or treatment [5–8].

Smoking enhances the risk of developing RA, exacerbates 
the disease progression [9] and negatively influences the 
treatment response [5]. Smoking is a well-known risk fac-
tor for CVD—a factor that is also applicable to people with 
RA [3]. Nearly 50% of the patients with RA are overweight 
or obese at disease onset, and an association between obe-
sity and increased disease activity has been presented [6]. A 
high proportion of visceral fat can cause low degree inflam-
mation, which increases the risk of CVD [6]. Knowledge 
about RA patients’ alcohol use and its effect on the disease 
is conflicting [7, 10]; however, alcohol may interact with 
some medications [11]. International studies have reported 
that only 14–29% of the patients with RA were physically 
active at a health-enhancing level [12, 13]. Physical inactiv-
ity has been associated with an adverse cardiovascular risk 
profile for people with RA [8]. The lack of adherence to a 
healthy lifestyle entails additional challenges when handling 
the increased risk for CVD found in patients with RA [14]. 
Two or more unhealthy lifestyle factors increase the risk for 
CVD and other comorbidities in the general population [15, 
16]. The proportion of patients with RA who have more 
than one unhealthy lifestyle factor are also of great interest 
to health professionals working with lifestyle changes and 
cardiovascular screening.

International guidelines from the European Alliance of 
Associations for Rheumatology (EULAR) endorse a struc-
tured cardiovascular risk management for patients with RA 
and emphasise that all lifestyle recommendations for patients 
with RA should highlight the benefits of smoking cessation, 
regular physical activity and a healthy diet [3]. While evi-
dence and recommendations support a healthy lifestyle for 
patients with RA to improve the effects of treatment and to 
lower CVD risks, most patients with RA prefer pharmaco-
logical treatment to lifestyle changes [17]. Habits are hard to 
change and the need to change multiple habits might seem 
overwhelming. Patients report that adhering to a healthy 
lifestyle is a ‘constant balance between ideality and real-
ity’ that affects quality of life [18]. In patients with RA, the 
prevalence of smoking, alcohol consumption, dietary habits, 
obesity and physical activity are most often presented sepa-
rately. Studies investigating the combined number of healthy 
vs. unhealthy lifestyle factors can be useful for understand-
ing the challenges that people with RA may experience in 
lifestyle changes. Hence, the aim of this study was to inves-
tigate the combined number of unhealthy lifestyle factors. A 
secondary aim was to explore whether measures of disease 
impact were associated with two or more unhealthy lifestyle 

factors in people with RA. Our hypothesis was that a large 
proportion of patients with RA have two or more unhealthy 
lifestyle factors, and that measures of disease impact were 
associated with two or more unhealthy lifestyle factors.

Methods

To obtain a wider perspective, we included RA cohorts from 
two Scandinavian countries — Denmark (n = 638) and Swe-
den (n = 1,061) — in this cross-sectional study. Information 
concerning four lifestyle factors — smoking, body mass 
index (BMI), alcohol consumption and physical activity 
— were available for both cohorts. Denmark and Sweden 
follow similar treatment plans concerning medication and 
lifestyle changes in patients with RA, based on the EULAR 
recommendations [3, 4, 19].

The Danish cohort

The Danish cohort consisted of outpatients diagnosed with 
RA according to the American College of Rheumatology 
(ACR) criteria [20], who had participated in a cardiovascular 
screening consultation at the Danish Hospital for Rheumatic 
Diseases [19] between 2016 and 2018 (all patients with 
RA under the age of 75 are invited to undertake this 
consultation). All data were retrieved from DANBIO, a 
national Danish registry for patients with inflammatory 
diseases [21].

The Swedish cohort

The Swedish data were retrieved from the BARFOT cohort 
(Better Anti-Rheumatic Pharmacotherapy) [22]. The BAR-
FOT cohort includes patients with newly diagnosed RA, 
according to the ACR criteria [20], recruited between 1992 
and 2006 from six rheumatology departments in Sweden for 
longitudinal follow-up studies (n = 2,837). In 2017, all living 
patients in the cohort were invited to participate in a survey 
concerning lifestyle habits and 68% (n = 1,061) completed 
the questionnaire [23].

Lifestyle factors

Smoking habits were dichotomised by tobacco use or its 
absence. In the Swedish cohort, people who used snuff were 
registered as tobacco users since snuff is common in Swe-
den, but not in Denmark.

BMI was categorised as follows: underweight or a nor-
mal weight (< 25 kg/m2), overweight (≥ 25 and < 30 kg/m2) 
and obese (≥ 30 kg/m2). When categorised as healthy vs. 
unhealthy, we used the BMI limit of < 25 kg/m2 in contrast 
to ≥ 25 kg/m2.

388 Clinical Rheumatology (2022) 41:387–398



1 3

Alcohol consumption was categorised as either below 
or above each national recommended limit. In the Danish 
cohort, alcohol was recorded as the number of units/week 
(max. 7 units/week for women and 14 for men) [19]. In the 
Swedish cohort, alcohol consumption was assessed using 
the Alcohol Use Disorders Identification Test—Consump-
tion (AUDIT-C) questionnaire, yielding a summary score 
of 0–12 points [24]. According to the Swedish National 
Institute of Public Health, the limit for harmful drinking 
is AUDIT-C > 4 points for women and > 5 points for men 
(www.​fhi.​se).

Physical activity was gauged by reports of health-
enhancing physical activity (of ≥ 150 min/week) or the 
lack thereof [25]. According to recommendations, physical 
activity of moderate intensity should be performed 
regularly for a minimum of 30 min for at least 5 days a 
week (150 min/week) or may be substituted with 20 min 
of vigorous activity for a minimum of 3 days per week 
(75 min/week) [25, 26]. In the Danish cohort, the number 
of days per week of moderate-intensity physical activity 
for at least 30 min was registered. In the Swedish cohort, 
physical activity (frequency and duration during the 
previous 7 days) was assessed via two categories: (1) 
moderate intensity (walking, gardening) and (2) vigorous 
activity (jogging or intense exercise) [27]. A combination 
of the two questions was calculated and then dichotomised 
into whether health-enhancing physical activity had been 
fulfilled or not.

Measures of disease impact

The EurolQol-5 Dimensions (EQ-5D; 0–1, worst to best) 
provides a generic measure of health-related quality of life 
(HRQoL) [28]. The five-level version of EQ-5D was used 
in Denmark and the three-level version in Sweden. Physi-
cal functioning was measured with the Health Assessment 
Questionnaire (HAQ; 0–3, best to worst) [29]. Pain, fatigue 
and patient global assessment (PatGA) were measured using 
a visual analogue scale (VAS; 0–100, best to worst) in the 
Danish cohort and using a numeric rating scale (NRS; 0–10, 
best to worst) in the Swedish cohort [30]. The number of 
tender and swollen joints was based on the 28-joint count 
and was self-reported by the Swedish patients. In the Dan-
ish cohort, the 28-joint count stemmed from examination 
by a rheumatologist or a trained rheumatology nurse. In the 
Danish cohort, data on HAQ, HRQoL, pain, fatigue, PatGA 
and tender and swollen joints were not recorded during the 
screening consultations. To obtain this information, data 
were drawn from the most recent outpatient visit at the hos-
pital, with a limit of 3 months before or after the screening 
consultation (consensus discussion).

Comorbidities were self-reported in both cohorts. The 
comorbidities were divided into two categories: CVD and 

pulmonary diseases. In the Danish cohort, hypertension, 
hypercholesterolemia, angina pectoris, myocardial infarc-
tion, stroke, vasoconstriction of the legs and ‘other CVDs’ 
were categorised as CVD and asthma, chronic bronchitis 
and tuberculosis were defined as pulmonary disease. In the 
Swedish cohort, hypertension, hypercholesterolemia, angina 
pectoris, myocardial infarction, thrombosis and stroke were 
categorised as CVD and asthma, chronic obstructive pulmo-
nary disease and emphysema were considered pulmonary 
diseases.

Statistical analysis

The combined number of unhealthy lifestyle factors were 
calculated in each cohort. Descriptive data were presented 
with mean (SD) or n (%), and the differences between the 
five groups (with 0, 1, 2, 3 and 4 unhealthy lifestyle fac-
tors) were analysed using one-way analysis of covariance 
(ANCOVA) and Fisher’s exact or chi-squared test for groups. 
ANCOVA post hoc analyses were performed with Bonfer-
roni correction (p ≤ 0.005). To study the factors associated 
with two or more unhealthy lifestyle factors, the data were 
dichotomised into two groups (< 2 vs. ≥ 2 unhealthy lifestyle 
factors) and analysed by logistic regression analyses. The 
explanatory variables were HRQoL, pain, fatigue, PatGA, 
functioning and comorbidities. Age, gender and disease 
duration were included as possible confounders. Based on 
the minimal important difference for the EQ-5D of 0.05 
[31], a sample size of 556 patients was needed to reach a 
power of 80% with an alpha of less than 0.05 (two-tailed). 
The statistical analyses of the Danish data were performed 
using STATA Version 15 (StataCorp, College Station, TX) 
and SPSS Version 22 (SPSS Inc., Chicago, IL) was used to 
analyse the Swedish data.

Results

The final study cohort consisted of 566 Danish patients and, 
of these, 289 (46%) answered all questions on the same date 
as the screening consultation. Five patients had not answered 
all lifestyle questions and 67, for whom the most recent clini-
cal visit fell outside the 3-month limit, were excluded. The 
mean age of the 72 excluded patients was 59 (SD 12.80) 
years and 69% were women.

The patients in the Danish cohort had a mean age of 
61.82 (SD 11.13) years and a disease duration with a mean 
of 12.40 (SD 10.95) years and 72% were women. In the 
Danish cohort, the women were significantly younger and 
had longer disease duration and worse fatigue and physical 
functions than the men (Table 1). None of the participants 
in the Danish cohort reported having pulmonary diseases.
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In the Swedish cohort, 955 patients (90%) responded to 
all four lifestyle questions. The mean age of the excluded 
patients (n = 106) was 71.45 (SD 12.11) years and 69% 
were women. The final Swedish cohort had a mean age of 
66.38 (SD 12.90) years and a disease duration with a mean 
of 15.55 (SD 3.85) years and 73% were women. As in the 
Danish cohort, women in the Swedish cohort were signifi-
cantly younger and had worse fatigue and function than the 
men. Further, in the Swedish cohort, the women had a higher 
number of tender and swollen joints and worse pain and 
HRQoL than the men. There were also gender differences in 
CVDs, conventional disease-modifying antirheumatic drugs 
(DMARDs) and being overweight/obese, which were more 
common in men (Table 2).

Unhealthy lifestyle factors

In the Danish cohort, 95% reported at least one unhealthy 
lifestyle factor and 66% reported two or more (Table 3). 
The corresponding numbers for the Swedish cohort were 
82% and 47%, respectively (Table 4). In both cohorts, 
the most commonly reported unhealthy lifestyle factors 
were being overweight/obese and not adhering to physi-
cal activity recommendations. Sixty-three percent of 
the Danish patients and 54% of the Swedish ones were 
overweight/obese and 84% and 52% respectively, did not 
meet the recommendations for health-enhancing physical 
activity.

Table 1   General characteristics of the Danish cohort

Data presented as mean (SD) or n (%)
RF,  rheumatoid factor; DAS28–CRP,  disease activity score in 28 joints–CRP and patient global assessment score (0–10); TJC,  tender joint 
count (0–28); SJC,  swollen joint count (0–28); PatGa,  patient global assessment (0–100, best to worst); pain (0–100, best to worst); fatigue 
(0–100, best to worst); HAQ,  Health Assessment Questionnaire (0–3, best to worst); EQ5D,  Euroqol Five Dimensions (0–1, worst to best); 
cDMARD, conventional disease-modifying antirheumatic drugs (with or without corticosteroids); bDMARD, biological disease-modifying anti-
rheumatic drugs (with or without corticosteroids); CS, corticosteroids; BMI, body mass index
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, stroke, vasoconstriction of the legs and ‘other CVDs’
* 2Includes asthma, chronic bronchitis and tuberculosis
*3 Max. 7 units/week for women and 14 for men

N All N = 566 Men N = 159 (28%) Women N = 407 (72%)

Age, years 566 61.82 (11.13) 64.20 (10.00) 60.90 (11.42)
Disease duration, years 561 12.40 (10.95) 10.61 (10.80) 13.04 (10.95)
Positive RF 340 249 (73.2) 65 (69.9) 184 (74.5)
DAS28-CRP 443 2.46 (1.10) 2.39 (1.05) 2.48 (1.10)
TJC 460 1.70 (3.61) 1.40 (3.30) 1.81 (3.73)
SJC 459 0.51 (1.52) 0.55 (1.60) 0.50 (1.50)
PatGa 547 34.13 (27.30) 31.72 (25.99) 35.08 (27.80)
Pain 542 31.33 (24.54) 29.62 (24.04) 32.01 (24.73)
Fatigue 547 38.91 (28.05) 34.20 (26.90) 40.80 (28.30)
HAQ 540 0.66 (0.62) 0.45 (0.52) 0.75 (0.64)
EQ5D 459 0.78 (0.17) 0.80 (0.17) 0.78 (0.16)
Cardiovascular disease*1 566 233 (41.2) 79 (49.7) 154 (37.8)
Pulmonary disease*2 0 0 0 0
Medical treatment

No DMARD or CS 532 0 0 0
cDMARD ± CS 532 372 (70.0) 118 (76.6) 254 (67.2)
bDMARD ± CS 532 155 (29.1) 35 (22.7) 120 (31.7)
Only CS 532 5 (0.9) 1 (0.7) 4 (1.1)

Lifestyle factors
Tobacco use 566 125 (22.1) 39 (24.5) 86 (21.1)
BMI, kg/m2 566 27.44 (5.70) 27.70 (4.80) 27.35 (6.00)
BMI, kg/m2  < 25.0 566 209 (36.9) 49 (30.8) 160 (39.3)
BMI, kg/m2 25.0–29.9 566 191 (33.7) 63 (39.6) 128 (30.4)
BMI, kg/m2  ≥ 30 566 166 (29.3) 47 (29.6) 119 (29.2)
Alcohol above national limits*3 566 35 (6.2) 9 (5.6) 26 (6.4)
Physical activity < 150 min/week (MVPA) 566 478 (84.4) 136 (85.5) 342 (84.0)
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Unhealthy lifestyle factors and disease impact

In the Danish cohort, significant differences were found 
between the five groups (of 0–4 unhealthy lifestyle fac-
tors) in gender, CVDs and disease duration. Two or three 
unhealthy lifestyle factors were more often reported by men 
than women and patients with two or three unhealthy life-
style factors had a shorter disease duration than patients with 
only one unhealthy lifestyle factor (p = 0.008 and p = 0.001, 
respectively) (Table 3).

In the Swedish cohort, patients with two or more 
unhealthy lifestyle factors reported worse HRQoL (EQ5D-
3L, p = 0.001) and worse physical function (p < 0.001) than 
patients with no unhealthy lifestyle factors. As in the Danish 
cohort, more men reported two or three unhealthy lifestyle 
factors than women and patients reporting three unhealthy 

lifestyle factors were younger than those reporting two 
unhealthy lifestyle factors (p = 0.005) (Table 4).

Associations between disease impact and two 
or more unhealthy lifestyle factors

In both cohorts, men were at increased risk of having two or 
more unhealthy lifestyle factors (Denmark: OR 1.86, 95% 
CI 1.21–2.85; and Sweden: OR 1.42, 95% CI 1.07–1.89) 
in contrast to women. In the Danish cohort, two or more 
unhealthy lifestyle factors were associated with CVDs 
(OR 1.90, 95% CI 1.28–2.82) and disease duration (OR 0.97, 
95% CI 0.95–0.99) (Table 5).

Additional findings in the Swedish cohort were the asso-
ciations between two or more unhealthy lifestyle factors 
and CVDs (OR 1.83, 95% CI 1.40–2.43) and the number of 

Table 2   General characteristics of the Swedish cohort

Data presented as mean (SD) or n (%)
RF,  rheumatoid factor; TJC,  tender joint count (0–28); SJC,  swollen joint count (0–28); PatGa,  patient global assessment (0–10, best to 
worst); pain (0–10, best to worst); fatigue (0–10, best to worst); HAQ,  Health Assessment Questionnaire (0–3, best to worst); EQ5D,  Euro-
qol Five Dimensions (0–1, worst to best); cDMARD,  conventional disease-modifying antirheumatic drugs (with or without corticosteroids); 
bDMARD, biological disease-modifying antirheumatic drugs (with or without corticosteroids); CS, corticosteroids; BMI, body mass index
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, thrombosis and stroke
*2 Includes asthma, chronic obstructive pulmonary disease and emphysema
*3 AUDIT-C > 4 points for women and > 5 points for men

N All N = 955 Men N = 259 (27.1%) Women N = 696 (72.9%)

Age, years 955 66.38 (12.90) 69.39 (12.13) 65.27 (13.00)
Disease duration, years 955 15.55 (3.85) 15.72 (3.90) 15.48 (3.84)
RF pos 939 622 (65.1) 174 (67.2) 448 (64.4)
TJC 955 5.20 (6.60) 4.36 (6.20) 5.51 (6.70)
SJC 955 3.06 (4.90) 2.53 (4.72) 3.26 (4.94)
PatGa 955 3.04 (2.43) 2.82 (2.35) 3.12 (2.50)
Pain 923 3.42 (2.54) 2.94 (2.50) 3.60 (2.54)
Fatigue 927 4.08 (2.85) 3.40 (2.63) 4.33 (2.90)
HAQ 945 0.52 (0.55) 0.41 (0.53) 0.56 (0.56)
EQ5D 921 0.72 (0.25) 0.77 (0.21) 0.70 (0.25)
Cardiovascular disease*1 934 471 (49.3) 148 (57.1) 323 (46.4)
Pulmonary disease*2 919 113 (11.8) 35 (13.5) 78 (11.2)
Medical treatment

No DMARD or CS 884 146 (15.3) 35 (13.5) 111 (15.9)
cDMARD ± CS 884 387 (40.5) 109 (42.1) 278 (39.9)
bDMARD ± CS 884 293 (30.7) 66 (25.5) 227 (32.6)
Only CS 884 58 (6.1) 23 (8.9) 35 (5.0)

Lifestyle factors
Tobacco use 955 163 (17.1) 63 (24.3) 100 (14.4)
BMI, kg/m2 955 25.93 (4.73) 26.25 (3.62) 25.81 (5.10)
BMI, kg/m2  < 25.0 955 444 (46.5) 99 (38.2) 345 (49.6)
BMI, kg/m2 25.0–29.9 955 357 (37.4) 125 (48.3) 232 (33.3)
BMI, kg/m2  ≥ 30 955 154 (16.1) 35 (13.5) 119 (17.1)
Alcohol above national limits*3 955 185 (19.4) 52 (20.1) 133 (19.1)
Physical activity < 150 min/week (MVPA) 955 492 (51.5) 134 (51.7) 358 (51.4)
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swollen joints (OR 1.03, 95% CI 1.00–1.06). Two or more 
unhealthy lifestyle factors were also associated with global 
health (OR 1.08, 95% CI 1.03–1.14), pain (OR 1.10, 95% 

CI 1.04–1.15), fatigue (OR 1.09, 95% CI 1.04–1.15), func-
tion (OR 1.64, 95% CI 1.28–2.10) and HRQoL (OR 0.35, 
95% CI 0.20–0.60) (Table 6).

Table 3   Number of unhealthy lifestyle factors (0–4) in the Danish cohort (N = 566)

Data presented as mean (SD) or %
TJC, tender joint count (0–28); SJC, swollen joint count (0–28); PatGa, patient global assessment (0–100, best to worst); pain (0–100, best to 
worst); fatigue (0–100, best to worst); HAQ, Health Assessment Questionnaire (0–3, best to worst); EQ5D, Euroqol Five Dimensions (0–1, worst 
to best)
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, stroke, vasoconstriction of the legs and ‘other CVDs’
*2 Includes chronic bronchitis, asthma and tuberculosis
*3 ANCOVA or Fisher’s exact test

0 1 2 3 4 p-value*3

N = 30 (5.30%) N = 163 (28.80%) N = 294 (51.94%) N = 72 (12.72%) N = 7 (1.24%)
Age, years 63.93 (8.86) 62.10 (12.05) 61.87 (11.23) 60.42 (9.37) 59.60 (10.60) 0.63
Gender, women/men 73.3/26.6 81.6/18.4 66/34 72.2/27.8 85.7/14.3 0.008
Disease duration, years 14.63 (12.01) 15.03 (13.53) 11.45 (9.32) 8.99 (8.53) 13.14 (11.51)  < 0.001
TJC 1.48 (4.20) 1.60 (3.30) 1.71 (3.60) 1.80 (4.23) 2.83 (4.20) 0.93
SJC 0.52 (1.83) 0.60 (1.50) 0.50 (1.63) 0.40 (1.01) 0.50 (0.84) 0.96
PatGA 31.87 (24.86) 33.64 (27.10) 34.23 (27.30) 35.60 (29.62) 36.71 (25.70) 0.97
Pain 30.73 (25.87) 31.70 (24.04) 30.92 (24.35) 32.30 (26.23) 33.14 (27.30) 0.99
Fatigue 33.70 (25.94) 38.20 (26.96) 38.80 (28.60) 42.90 (29.80) 42.90 (21.90) 0.61
HAQ 0.57 (0.52) 0.65 (0.62) 0.68 (0.63) 0.68 (0.63) 0.54 (0.51) 0.88
EQ5D 0.78 (0.15) 0.80 (0.18) 0.77 (0.16) 0.77 (0.17) 0.80 (0.15) 0.80
Cardiovascular disease*1 43.3 29.4 48 39 43 0.003
Pulmonary disease*2 0 0 0 0 0 na

Table 4   Number of unhealthy lifestyle factors (0–4) in the Swedish cohort (N = 955)

Data presented as mean (SD) or %
TJC,  tender joint count (0–28); SJC,  swollen joint count (0–28); PatGa,  patient global assessment (0–10, best to worst); pain (0–10, best to 
worst); fatigue (0–10, best to worst); HAQ, Health Assessment Questionnaire (0–3, best to worst); EQ5D, Euroqol Five Dimensions (0–1, worst 
to best)
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, thrombosis and stroke
*2 Includes asthma, chronic obstructive pulmonary disease and emphysema
*3 ANCOVA or Chi2

0 1 2 3 4 p-value*3

N = 172 (18%) N = 339 (35%) N = 330 (35%) N = 104 (11%) N = 10 (1%)
Age, years 63.97 (14.60) 66.59 (13.34) 68.29 (11.90) 63.25 (10.80) 70.70 (5.90) 0.000
Gender, women/men 77.3/22.7 75.5/24.5 72.7/27.3 59.6/40.4 50/50 0.005
Disease duration, years 15.78 (3.99) 15.52 (3.83) 15.57 (3.82) 15.34 (3.86) 13.80 (2.53) 0.547
TJC 4.65 (5.90) 5.21 (6.60) 5.36 (6.80) 5.54 (7.03) 5.30 (6.24) 0.795
SJC 2.47 (3.84) 2.88 (4.90) 3.50 (5.30) 3.42 (5.36) 1.50 (2.10) 0.125
PatGA 2.74 (2.32) 2.88 (2.40) 3.29 (2.50) 3.26 (2.50) 3.00 (1.83) 0.077
Pain 3.05 (2.50) 3.24 (2.44) 3.74 (2.63) 3.61 (2.64) 3.44 (2.01) 0.026
Fatigue 3.60 (2.90) 3.89 (2.82) 4.44 (2.90) 4.36 (2.74) 4.22 (2.90) 0.014
HAQ 0.36 (0.41) 0.50 (0.54) 0.60 (0.62) 0.57 (0.55) 0.54 (0.42) 0.000
EQ5D 0.77 (0.20) 0.73 (0.233) 0.68 (0.27) 0.69 (0.27) 0.76 (0.9) 0.001
Cardiovascular disease*1 36.6 47.1 59.7 53.4 70 0.000
Pulmonary disease*2 5.3 13.5 12.9 18.4 11.1 0.018
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Discussion

This study showed that a large proportion of patients with 
RA have two or more unhealthy lifestyle factors. This was 
more common in men but not necessarily associated with 
measures of disease impact. The most common unhealthy 
lifestyle factors were being overweight or obese and not 
meeting physical activity recommendations. In both cohorts, 
more than every second patient were overweight or obese 
and eight out of ten Danish patients and one in two Swedish 
patients did not adhere to the national recommendations for 
health-enhancing physical activity.

The findings in this study confirm the hypothesis as every 
second patient had two or more unhealthy lifestyle factors 
they would be recommended to be changed. In the general 
population, there is evidence that the risk for CVD and other 
comorbidities increases with the number of unhealthy life-
style factors [15, 16]. The results from the present study and 
the already increased risk for CVD for patients with RA 
indicate that further research is needed on the association of 
a combined number of unhealthy lifestyle factors and risk 
for CVD in patients with RA.

Contrary to our hypothesis, two or more unhealthy life-
style factors were not associated with measures of disease 
impact in the Danish cohort. Even though we found a sig-
nificant association between several disease impact measures 
(swollen joints, patient global, pain, fatigue, function and 
HRQoL) and two or more unhealthy lifestyle factors in the 
Swedish cohort, only the difference in EQ-5D was clini-
cally relevant, similar to findings in the general population 

[32]. Men had a higher risk of having two or more unhealthy 
lifestyle factors than women, which was supported by find-
ings in both cohorts. This is also applicable to the general 
population in Denmark [33].

In the Danish cohort, the proportion of overweight 
patients (34%) was in line with the general Danish popula-
tion (30%) [33]. However, obesity was almost twice as com-
mon in patients with RA than in the general population (30% 
vs. 17%, respectively) [33]. The numbers for the Swedish 
cohort accorded with the numbers from Swedish population 
data (36% overweight and 15% obese) [34]. Overall, a large 
proportion of the patients in both cohorts were overweight or 
obese. As there is a positive linear relationship between BMI 
and all-cause mortality, including diabetes, hypertension and 
CVD [35], a healthy BMI is of importance for patients with 
RA.

In patients with RA, there is evidence that moderate or 
vigorous physical activity, with adjustment to the person’s 
present aerobic fitness level, is beneficial and safe [25, 26]. 
General recommendations for health-enhancing physical 
activity from the American College of Sports Medicine and 
the American Heart Association are also applicable to peo-
ple with rheumatic diseases [26]. In addition, the American 
Heart Association suggests that physical activity is just as 
important as smoking for an accurate cardiovascular risk 
score [25].

In the Danish general population, 29% do not meet rec-
ommendations for health-enhancing physical activity [33], 
which is why the finding in our cohort (85%) is alarming, 
considering the impact on general health and the risk for 

Table 5   Associations between 
the combined number of 
unhealthy lifestyle factors (UL) 
and disease-related factors 
among the Danish patients 
(N = 566)

Data presented as mean (SD) or n (%) if not noted otherwise
† Logistic regression, controlled for age, gender and disease duration. Data presented as odds ratio (OR) and 
95% confidence intervals
TJC, tender joint count (0–28); SJC, swollen joint count (0–28); PatGa, patient global assessment (0–100, 
best to worst); pain (0–100, best to worst); fatigue (0–100, best to worst); HAQ, Health Assessment Ques-
tionnaire (0–3, best to worst); EQ5D, Euroqol Five Dimensions (0–1, worst to best)
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, stroke, vasoconstric-
tion of the legs and ‘other CVDs’

 < 2 UL  ≥ 2 UL OR† (CI 95%) P-value
N = 193 N = 373

Age 62.35 (11.61) 61.54 (10.90) 0.99 (0.98–1.01) 0.75
Gender, men 38 (19.7) 121 (32.4) 1.86 (1.21–2.85)  < 0.001
Disease duration 15 (13.27) 11 (9.25) 0.97 (0.95–0.99)  < 0.001
TJC 1.60 (3.43) 1.74 (3.70) 1.01 (0.95–1.07) 0.80
SJC 0.57 (1.55) 0.50 (1.51) 0.95 (0.84–1.08) 0.45
PatGA 33.36 (26.70) 34.53 (27.65) 1.00 (0.99–1.01) 0.70
Pain 31.53 (24.30) 31.22 (24.71) 0.99 (0.99–1.01) 0.73
Fatigue 37.50 (26.80) 39.70 (28.70) 1.00 (0.99–1.01) 0.36
HAQ 0.64 (0.60) 0.67 (0.63) 1.33 (0.97–1.82) 0.07
EQ5D 0.80 (0.15) 0.78 (0.15) 0.80 (0.23–2.71) 0.71
Cardiovascular disease*1 61 (31.6) 172 (46.1) 1.90 (1.28–2.82) 0.001
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diabetes, hypertension and CVD. Correspondingly, 36% of 
the Swedish general population and 52% of the Swedish 
cohort did not meet the recommendations [34]. Overall, a 
large proportion of patients with RA do not meet the recom-
mendations for health-enhancing physical activity. Manage-
ment strategies for physical inactivity in patients with RA 
are of the utmost importance.

Smoking is the most prominent environmental risk fac-
tor for RA and the importance of smoking cessation should 
be emphasised [36]. In general, the proportion of smokers 
is higher in Denmark than in other Nordic countries [37]. 
In 2017, 22% of the Danish general population reported 
themselves as smokers [33], a proportion also found in 
our Danish RA cohort. In the Swedish general population, 
18% reported tobacco use in 2020 [38], similar to our find-
ings in the Swedish cohort (17%). Nevertheless, one out of 
five patients with RA still need to consider the cessation of 
tobacco use.

In the Danish cohort, only 6% reported harmful drink-
ing [33] in contrast to 18% in the general Danish popula-
tion. Treatment with the DMARD, methotrexate, requires 
alcohol restriction, which may explain this difference [11, 
39]. However, in the Swedish cohort, 19% reported harmful 
drinking, which is in line with the general Swedish popula-
tion (17%) [34]. An earlier study performed on the Swedish 
cohort found that patients who reported a harmful drinking 
pattern did not recall having had any discussions concerning 
alcohol with their healthcare professionals [23].

It is important to remember that lifestyle habits are modi-
fiable risk factors. However, changing them is known to be 
a challenge for everyone, potentially affecting quality of 
life. The higher the number of unhealthy lifestyle habits, 
the bigger the challenge, according to people living with RA 
[40], who must also deal with the symptoms of living with a 
chronic inflammatory disease.

Guidance from healthcare professionals is of great impor-
tance to supporting behavioural change. EULAR recom-
mendations encourage all health professionals to discuss 
lifestyle habits with their patients [3], but it is important to 
remember that the provision of information and advice alone 
does not lead to behavioural change [41]. In the Swedish 
BARFOT cohort, only half of the patients recalled having 
discussed physical activity with any health professional and 
one out of four patients recalled discussions about diet or 
smoking, while only one out of five recalled discussions 
concerning alcohol [23]. Supporting patients in behavioural 
change is also challenging for health professionals, who have 
expressed the need for additional education on the promotion 
of a healthier lifestyle in patients with RA [42].

Strengths and limitations

The inclusion of two well-defined cohorts with systemati-
cally documented material is a strength of this study. We 
chose to include two Scandinavian RA cohorts to achieve a 
broader perspective on the combined number of unhealthy 

Table 6   Association between 
the combined number of 
unhealthy lifestyle factors (UL) 
and disease-related factors 
among the Swedish patients 
(N = 955)

Data presented as mean (SD) or n (%), if not noted otherwise
† Logistic regression, controlled for age, gender and disease duration. Data presented as odds ratio (OR) and 
95% confidence intervals
TJC,  tender joint count (0–28); SJC, swollen joint count (0–28); PatGa, patient global assessment (0–10, 
best to worst); pain (0–10, best to worst); fatigue (0–10, best to worst); HAQ, Health Assessment Question-
naire (0–3, best to worst); EQ5D, Euroqol Five Dimensions (0–1, worst to best)
*1 Includes hypertension, hypercholesterolemia, angina pectoris, myocardial infarction, thrombus and stroke
*2 Includes asthma, chronic obstructive pulmonary disease and emphysema

 < 2 UL  ≥ 2 UL OR† (CI 95%) P-value
N = 511 N = 444

Age 65.71 (13.8) 67.16 (11.71) 1.01 (0.99–1.02) 0.082
Gender, men 122 (23.9) 137 (30.9) 1.42 (1.07–1.89) 0.016
Disease duration 15.61 (3.88) 15.48 (3.81) 0.99 (0.06–1.02) 0.605
TJC 5.02 (6.36) 5.40 (6.79) 1.01 (0.99–1.03) 0.336
SJC 2.74 (4.56) 3.43 (5.23) 1.03 (1.00–1.06) 0.025
PatGA 2.83 (2.37) 3.27 (2.48) 1.08 (1.03–1.14) 0.004
Pain 3.17 (2.45) 3.71 (2.62) 1.10 (1.04–1.15) 0.001
Fatigue 3.79 (2.84) 4.41 (2.82) 1.09 (1.04–1.15)  < 0.001
HAQ 0.45 (0.51) 0.59 (0.60) 1.64 (1.28–2.10)  < 0.001
EQ5D 0.74 (0.22) 0.68 (0.27) 0.35 (0.20–0.60)  < 0.001
Cardiovascular disease*1 218 (42.7) 253 (57) 1.83 (1.40–2.43)  < 0.001
Pulmonary disease*2 53 (10.4) 60 (13.5) 1.34 (0.90–1.99) 0.151
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lifestyle factors among patients with RA. We compared life-
styles based on national recommendations in agreement with 
the EULAR guidelines [3]. There were some differences 
between the cohorts that should be addressed. The Swedish 
patients were slightly older, with a lower range in disease 
duration as a result of the inclusion period of 15 years in the 
BARFOT study; this might be one reason why disease dura-
tion was not associated with two or more unhealthy lifestyle 
factors, as found in the Danish cohort. The Danish cohort 
reflected patients from a specialist clinic who were invited 
to a cardiovascular screening consultation, to which only 
patients under the age of 75 are invited, whereas ages in the 
Swedish cohort ranged from 29 to 96.

The Danish Hospital for Rheumatic Diseases is the only 
centre in Denmark that systematically invites participants 
to cardiovascular screening consultation where lifestyle 
habits are simultaneously recorded which limited the 
sample size. The rather small sample size yielded a low 
number of patients classified as having none or all four of 
the selected unhealthy lifestyle factors — a condition that 
affected the ANCOVA in both cohorts, but especially the 
Danish cohort. We dichotomised the number of unhealthy 
lifestyle factors in the regression analysis, which did not 
change the findings for the two cohorts. We also performed 
a logistic regression analysis omitting the middle group 
(0–1 vs. 3–4 unhealthy lifestyle factors) as the dependent 
factor with similar results.

The sample size might also affect the generalizability of 
the Danish results. However, it is well known that a larger 
proportion of patients with RA are overweight/obese and 
less physically active than the general population [6, 12, 19, 
43], supporting our findings. Self-reported data and use of 
specific limits and the cross-sectional design may not present 
the full picture, which is why all lifestyle habits should be 
discussed in a clinical meeting before guiding patients in 
behavioural change.

In this study, we used BMI to classify people as either 
healthy or unhealthy, in agreement with most population 
studies on lifestyle factors. However, people with RA have 
an increased risk of cachexia, which can also occur early in 
the disease process [44, 45]; this means that the use of the 
BMI categories recommended by national standards might 
misclassify some of the participants [46]. Patients with RA 
may have central obesity and a low fat-free mass index as 
a result of cachexia, corresponding to a lower BMI than 
25 kg/m2, which is why body composition measures are rec-
ommended for a more accurate classification of the terms 
overweight and obesity [46].

Cardio-vascular diseases were more common in the group 
of patients with two or more unhealthy lifestyle factors as 
might be expected, Unfortunately we lack more detailed 
information concerning comorbidity duration and additional 
possible comorbidities.

Conclusion

In addition to the burden of living with long-standing dis-
ease, a large proportion of the patients in our two RA cohorts 
reported more than one unhealthy, but modifiable lifestyle 
factor of importance for the risk for CVD. Every second 
patient with RA had two or more unhealthy lifestyle factors 
in both the Danish and Swedish cohorts—of which being 
overweight or obese and not meeting the recommendations 
for health-enhancing physical activity were the most com-
mon. Having two or more unhealthy lifestyle factors was 
more common in men than in women but was not necessar-
ily associated with measures of disease impact. Our study 
supports that health professionals in rheumatology need to 
support healthy lifestyle changes in patients with RA and 
with a special focus on men and physical activity and dietary 
interventions.
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