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ABSTRACT

Objectives: This study aims to explore how disease and health-related quality of life (HRQOL) factors are associated with self-reported physical 
capacity in walking, jogging and running in systemic lupus erythematosus (SLE).
Patients and methods: This cross-sectional study is part of an ongoing cohort research project which started in 2014. A total of 198 patients 
(21 males, 177 females; mean age: 51.5±16.1 years; range, 20 to 82 years) with SLE answered a question concerning physical capacity and the answers 
were categorized as low (can walk less than 2 km) and high (can jog and run at least 2 km) capacity. Additional measurements of disease activity 
(Systemic Lupus Activity Measure-Revised, SLAM-R), organ damage (Systemic Lupus International Collaborating Clinics-Damage Index, SLICC-DI), 
physical activity (International Physical Activity Questionnaire-Short Form, IPAQ-SF), exercise during the past year, Hospital Anxiety and Depression 
Scale (HADS), and HRQOL according to EuroQol five-dimension score and EuroQol visual analog scale (EQ-VAS) were included. The independent 
variables in the multiple logistic regression analysis were age, body mass index (BMI), disease duration, SLAM-R, SLICC-DI, IPAQ-SF category, sitting 
hours (IPAQ-SF), and exercise during the past year as well as HADS and EQ-VAS.
Results: Patients that reported low physical capacity (n=120) were older (p<0.001), had longer disease duration (p<0.001), had more organ damage 
(p<0.001), reported that they were less physically active (p=0.003), exercised less during the past year (p=0.001), reported more pain/discomfort 
and depressive symptom (p<0.001) and had lower overall HRQOL (p<0.001) and mobility and usual activities than those that reported high capacity 
(n=78). The regression analysis showed that age (median ≤49 vs >49) (Exp) (B): 4.52 (95% confidence interval [CI]: 2.05 to 9.98) (p<0.001), disease 
duration (median ≤17 vs >17) Exp (B): 2.53 (95% CI: 1.15 to 5.60) (p=0.02), SLICC-DI (median <1 vs ≥1) Exp (B): 3.60 (95% CI: 1.48 to 8.73) (p=0.005), and 
EQ-VAS (median <72 vs ≥72) Exp (B): 4.63 (95% CI: 2.13 to 10.05) (p<0.001) were significant factors associated with physical capacity (Nagelkerke R 
Squared=0.46). 
Conclusion: Patients with low physical capacity were less physically active, exercised less and had more pain and depressive symptoms than those 
that reported a high capacity. However, only age, disease duration, organ damage and overall HRQOL were indicators of low physical capacity. In 
order to increase physical capacity in the management of SLE, it is important to address overall HRQOL.
Keywords: Health perceptions, health-related quality of life, physical activity, physical capacity, systemic lupus erythematosus, depressive symptoms.

Systemic lupus erythematosus (SLE) is a 
chronic inflammatory and autoimmune disease 
that affects mainly females and is associated 
with exacerbations and remissions within a 

broad clinical spectrum ranging from very mild 
forms to major organ involvement that can 
cause significant morbidity and mortality. Many 
tissues are targeted by the disease including 
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the skin, joints, kidneys, brain nerves, heart, 
blood vessels and lungs.1 Individuals with SLE 
also have a markedly increased risk incidence of 
cardiovascular diseases.2

Both the physical and mental health-related 
quality of life (HRQOL) is reduced in patients 
with SLE in comparison to the healthy general 
population and many patients experience anxiety 
and depression.3 Furthermore, musculoskeletal 
manifestations are common in SLE. Exercise 
capacity and the level of physical activity and 
exercise are reduced, also reflected by the fact 
that individuals with SLE report lower physical 
capacity such as walking, jogging and running 
than the general population.2,4-11 Reduced 
exercise capacity is associated with higher rates 
of mortality in the general population.6 Poor 
self-reported physical function is an independent 
predictor of mortality in SLE, even after adjusting 
for disease duration, disease activity and damage,5 
indicating that physical function is of importance 
to measure when monitoring patients with SLE. 

Lack of physical activity and sedentary 
behavior have been identified as risk factors for 
cardiovascular disease in the general population12 
and similar associations have also been presented 
in SLE.7 A higher amount of physical activity 
and exercise are associated with accelerated 
atherosclerosis and increased cardiovascular 
morbidity and mortality in SLE.13 From 
systematic reviews, meta-analysis and EULAR 
recommendations, we know that physical exercise 
in SLE with inactive/mild or moderate disease 
activity and no or low organ damage increase 
aerobic capacity, reduce fatigue and depressive 
symptoms without increasing disease activity and 
organ damage.9,14

Both disease-related factors such as lower-limb 
strength, self-reported general health and pain, 
and as well as age are independent predictors 
of six-minute walk test (6MWT) performance 
in older people15,16 and in patients with knee 
osteoarthritis.17 In patients with systemic sclerosis 
many factors have been reported as associated 
to 6MWT.18 In SLE, aspects of HRQOL such as 
physical functioning, social functioning, emotional 
well-being and the mental component according 
to short form-36 health survey subscales are 
indicators of the results of the 6MWT.10 Whether 
aspects of HRQOL and depressive symptoms can 

influence how patients experience their physical 
capacity is less studied. In this study, we aimed 
to explore how disease and HRQOL factors are 
associated with self-reported physical capacity in 
walking, jogging and running in SLE.

PATIENTS AND METHODS

This cross-sectional study is part of an 
ongoing cohort research project at Karolinska 
University Hospital, Sweden which started in 
2014.19 All participants were ≥18 years of age 
and met at least four of the American College 
of Rheumatology (ACR) 1982 revised criteria 
for SLE.20 Exclusion criteria were not being able 
to read, understand and/or sign the informed 
consent in Swedish. A rheumatologist performed 
physical examination and assessed disease 
activity and disease-specific manifestations. 
Disease duration was set according to the revised 
ACR criteria for the classification of SLE.20 The 
study protocol was approved by the regional 
ethical review board of Karolinska University 
Hospital (2014/1337-31/2). A written informed 
consent was obtained from each patient. The 
study was conducted in accordance with the 
principles of the Declaration of Helsinki.

We used the Systemic Lupus Activity Measure-
Revised (SLAM-R) to assess disease activity. It 
includes 32 items, divided into 11 organ systems 
(malar rash, discoid rash, photosensitivity, 
oral ulcer, arthritis, serositis, renal disorder, 
neurological disorder, hematological disorder, 
immunological disorder, anti-nuclear antibody) 
and estimates a degree of severity for the last 
month. The score range is 0-86, where a score 
≥7 is considered as a flare.21 Furthermore, 
we used the Systemic Lupus International 
Collaborating Clinics (SLICC)/ACR-Damage 
Index (DI) to assess cumulative organ damage. 
It includes 12 items (ocular, neuropsychiatric, 
renal, pulmonary, cardiovascular, peripheral 
vascular, gastrointestinal, musculoskeletal, skin, 
premature gonadal failure, diabetes, malignancy) 
divided into nine organ systems with scores 
ranging from 0 to 47.22 SLICC-DI captures 
manifestations persisting continuously for at least 
six months after the onset of SLE as damage. 
A SLICC/ACR-DI score ≥1 was considered as 
organ damage.



91Factors associated with self-reported capacity in SLE

The included SLE patients were asked 
to complete the self-reported questions/
questionnaires described below:

Physical capacity was assessed with the 
question “How much do you think you can 
manage (walk, jog or run)?” from the Physical 
Activity Questionnaire (PAQ) utilized in this study. 
PAQ was inspired from a larger questionnaire 
which used to describe the physical capacity and 
activity in epidemiological studies of the Swedish 
general population.23 The answer alternatives 
of the question are: (i): I cannot walk without 
help or handicap aids; (ii): I can move about 
indoors; (iii): I can walk 100 m without resting; 
(iv): I can walk 500 m without resting; (v): I can 
walk 1 km without resting; (vi): I can walk 2 km 
without resting; (vii): I can jog 2 km if I can rest 
a few times; (viii): I can jog 2 km without resting; 
(ix): I can run 2 km at a reasonable speed if 
I can rest a few times; (x): I can run 2 km at a 
reasonable speed without resting; (xi): I can run 
2 km at a high speed without resting.

Physical exercise during the past year was 
assessed with the following question from PAQ: 
“How much did you exercise in average during 
the past year?”: (i): I never exercise; (ii): I exercise 
irregularly; (iii): I exercise about once a week; 
(iv): I exercise twice a week; (v): I exercise three 
times a week or more.

The questions about physical capacity and 
exercise during the past year from PAQ have 
“satisfactory” content validity and moderate-good 
test-retest reliability in patients with SLE.4

Physical activity and sitting hours last week 
were assessed with International Physical 
Activity Questionnaire Short-Form (IPAQ-SF) 
(8-items), which provides information on total 
physical activity in metabolic equivalent tasks 
(MET)-minutes/week and time spent sitting 
(sitting hours per day).24 The intensity of an 
activity is computed by weighting each type of 
activity by its energy requirements defined in 
METs and multiplying the MET score by the 
time (in minutes) the activity was performed for 
(walking 3.3, moderate physical activity 4.0, and 
vigorous physical activity 8.0). The IPAQ-SF 
also classifies populations into the following 
categories: inactive (scores of <599), minimally 
active (scores between 600 and 2,999) or health 
enhancing physical activity (HEPA) level (scores 

over 3,000) groups. A Swedish validated version 
of the IPAQ-SF was used in this study.25

The Hospital Anxiety and Depression Scale 
(HADS) was used to assess symptoms of anxiety 
and depression divided equally into two scales; 
an anxiety and depression scale (HADS-D) each 
consisting of seven items (total 14 questions) 
based on feelings during the past week. The range 
for each scale is 0-21. Bjelland et al.26,27 identified 
a cut-off point of 8/21 for anxiety or depression. 
Scores between 8 and 10 indicate borderline, 
whilst scores equal to or higher than 11 both in 
the anxiety and depression subscales represent a 
clinically significant state of anxiety or depression. 
The HADS in English is valid for people with 
SLE.26 We used a Swedish translation of the 
HADS that has been evaluated for psychometric 
aspects.26,27

The EuroQol five-dimension three level scale 
(EQ-5D-3L) was used to assess HRQOL and health 
state. It consists of a descriptive system and the EQ 
visual analog scale (EQ-VAS).28 The EQ-5D-3L 
descriptive system consists of five dimensions: 
mobility, self-care, usual activities, pain/discomfort 
and anxiety/depression of which each can take one 
of three responses: “no problems, some problems, 
and extreme problems”. The EQ-VAS score is 
recorded to indicate EQ-5D health state where “0” 
corresponded to the worst imaginable health and 
“100” corresponded to the best imaginable health. 
The EQ-5D-3L has satisfactory psychometric 
properties in patients with SLE.29 We used a 
Swedish translation of EQ-5D-3L.30

Statistical analysis

All data were mostly nominal and ordinal, 
therefore, medians with interquartile ranges 
(IQRs) and percentages are presented (Table 1, 2). 
The Pearson’s chi-squared test was used for 
comparative analysis. When the Pearson’s chi-
squared test was not appropriate, the likelihood 
ratio test was used to determine whether there 
was a significant association between categorical 
variables in Table 3. For sample size calculation 
for the regression analysis, setting a significance 
level of equal to 0.05 (a) and power at 80% (1-b), 
an expected odds ratio (OR) of 2 were estimated 
on 184 subjects for self-reported physical capacity 
variable.31 G*Power 3.1.9.4 (Heinrich-Heine-
Universität Düsseldorf, Düsseldorf, Germany) 
was used for sample size calculation.
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For the statistical analysis, the answer 
alternatives in the question concerning physical 
capacity for walking, jogging and running were 
categorized as “low” (n=120) and “high” physical 
capacity (n=78) (dummy variables) from the 
median: answer alternative 6 (IQR: 2), respectively, 
according to the following alternatives: 0=1-6 
(low) and 1=7-11 (high) (Table 3). For the logistic 
regression analysis, all independent variables 
were dichotomized according to their median as 
the dependent variable (physical capacity) was 
also dichotomized.31 For the exercise during 
the past year question, the following dummy 
variables were developed from the median 
value of categories which was according to 
answer alternatives: 0=1-2 (never-irregular) and 
1=3-5 (once, twice, three times/week) (Table 3). 
Variables [age, body mass index (BMI), disease 

duration, SLICC-DI, HADS-D, EQ-VAS, all 
EQ-5D subscales except anxiety and depression, 
IPAQ-SF category, sitting hours (IPAQ-SF) and 
physical exercise past year] that had values less 
than p<0.20 according to Pearson’s chi-squared 
test were chosen as the independent variables 
in the multiple logistic regression analysis 
to determine factors associated to physical 
capacity with a stepwise elimination procedure 
(Table 4).31 The results of the regression model 
were expressed in terms of ORs and 95% 
confidence intervals (95% CIs) (Table 5). The 
goodness of fit of the final model was assessed 
by the Hosmer and Lemeshow test.31 The 
significance level of a p value was considered 
significant if p≤0.05. The IBM SPSS version 23 
software (IBM Corp., Armonk, NY, USA) was 
used for statistical analysis.

Table 1. Demographic characteristics of individuals with systemic lupus erythematosus

Variables n % Median Q1-Q3 

Age (year) 198 49.5 40-66

Body mass index (kg/m2) 198 23.8 21.4-23.8

Disease duration (year) 194 17 6-33

SLAM-R (0-86 points) 186 6 3-9.3

SLICC/ACR-DI (0-47 points) 185 1 0-2

HADS-depression (0-21 points) 187 4 2-7

HADS-anxiety (0-21 points) 188 6 3-8

EQ-VAS (0-100 mm) 188 72.2 22.1

EQ-5D* Mobility (1-3 points)
1
2
3

180
65.7
24.7
0.5

EQ-5D* Selfcare (1-3 points)
1
2
3

180
84.8
6.1
0

EQ-5D* Usual activities (1-3 points)
1
2
3

180
65.7
22.2
3.0

EQ-5D* Pain/discomfort (1-3 points)
1
2
3

180
23.7
62.1
5.1

EQ-5D* Anxiety/depression (1-3 points)
1
2
3

180
30.8
56.1

4

Q1-Q3: Interquartile ranges; SLAM-R: Systemic Lupus Activity Measure-Revised; SLICC/ACR-DI: Systemic Lupus International Collaborating 
Clinics/American College of Rheumatology-Damage Index; HADS: Hospital Anxiety and Depression Scale; EQ-VAS: EuroQol visual analog scale; 
* EQ-5D: EuroQol Five-Dimension: 1: No problems, 2: Some problems, 3: Extreme problems.
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RESULTS

The demographic characteristics of study 
participants are shown in Table 1. Individuals with 
SLE and low organ damage were included. Overall 
disease activity was also low, with 107 (54%) 
patients in remission (<7 in SLAM-R), and 91  
(46%) patients in flare with a score ≥7.4 The 
majority of the patients had moderate problems 
with pain/discomfort and anxiety/depression 
according to EQ-5D-3L. Anxiety and depressive 
symptoms according to HADs were in median 
low (Table 1).

Fifty-three percent of the patients estimated 
that they can walk 2 km without resting and 
46.5% reported that they exercised irregularly 
during the past year. Considering IPAQ-SF 
category, we found that 67 individuals (33.8%) 
were physically inactive (scores of <599), 
87 (43.9%) individuals were minimally active 
(scores between 600 and 2,999), and 44 (22.2%)
individuals were in the HEPA level (scores 
over 3,000) of physical activity. Descriptive 
characteristics of physical capacity, physical 

activity and exercise in individuals of SLE were 
demonstrated in Table 2.

Patients that reported low physical capacity to 
walk, jog and run (n=120) were older (p<0.001) 
with longer disease duration (p<0.001) and more 
organ damage (p<0.001), were less physically 
active according to IPAQ-SF (p=0.003) and 
reported that they exercised less during the 
past year (p=0.001), had lower overall HRQOL 
according to EQ-5D VAS (p<0.001) and lower 
mobility and usual activities (EQ-5D) while having 
more pain/discomfort (EQ-5D) (p<0.001) and 
depressive symptoms according to HADS-D 
(p<0.001) than those with high physical capacity 
(Table 3).

According to Pearson’s chi-squared test, age 
(p<0.001), body mass index (p=0.07), disease 
duration (p<0.001), organ damage (p<0.001), 
IPAQ-SF category (p=0.05), sitting hours per 
day (IPAQ-SF) (p=0.11), exercise during the 
past year (p=0.004), EQ-VAS (p<0.001) and 
HADS-D (p=0.04) as well as the subscales 
in the EQ-5D dimensions (mobility [p<0.001], 

Table 2. Descriptive characteristics of physical capacity and exercise in individuals with systemic 
lupus erythematosus

Variables n % Median Q1-Q3 

Total IPAQ-SF (MET-min/week) 183 1188 495-2772

Sitting hours per day (IPAQ-SF) (h) 198 5 3-8

How much do you think you can manage 
concerning walk, jog, and run?

Low physical capacity (answer alternatives 1-6)
1: Cannot walk without help
2: Can move about indoors
3: Can walk 100 m
4: Can walk 500 m
5: Can walk 1 km
6: Can walk 2 km

198

4.5
3.5
2.5
3

7.1
53

High physical capacity (answer alternatives 7-11)
7: Can jog 2 km if resting
8: Can jog 2 km
9: Can run 2 km at a reasonable speed if resting
10: Can run 2 km at a reasonable speed
11: Can run 2 km at a high speed

7.6
7.6
3

5.1
3

Exercise past year
1: Never exercise 
2: Exercise irregularly
3: Exercise once/week 
4: Exercise twice/week
5: Exercise three times/week or more

151
16.7
46.5
7.6

11.6
17.6

Q1-Q3: Interquartile ranges; IPAQ-SF: International Physical Activity Questionnaire Short-Form; MET: Metabolic equivalent task.
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self-care [p=0.127], usual activities [p<0.001], 
pain/discomfort [p<0.001]) were significantly 
associated with physical capacity with a p value 
of <0.20 (Table 4). Sex (p=0.92), disease activity 
(SLAM-R) (p=0.74) and EQ-5D anxiety/depression 
(p=0.515) were not associated with physical 
capacity (Table 4).

The regression analysis showed that the factors 
associated with low physical capacity in multiple 
logistic regression analysis were age (median 
≤49 vs >49) (Exp) (B): 4.52 (95% confidence 
interval [CI]: 2.05 to 9.98) (p<0.001), disease 
duration (median ≤17 vs >17) Exp (B): 2.53 (95% 
CI: 1.15 to 5.60) (p=0.02), SLICC-DI (median 
<1 vs ≥1) Exp (B): 3.60 (95% CI: 1.48 to 8.73) 
(p=0.005), and EQ-VAS (median <72 vs ≥72) 
Exp (B): 4.63 (95% CI: 2.13 to 10.05) (p<0.001) 
(Nagelkerke R Squared=0.46) (Table 5).

The OR for low physical capacity was 
4.52-fold higher in individuals older than 49 years 
compared to those who were younger. The OR 
for low physical capacity was 2.53-fold higher 

in individuals with disease duration longer than 
17 years according to median value. The OR 
for low physical capacity was 3.60-fold higher in 
individuals with more than 1 point in the SLICC-DI 
compared to those that had less than 1 point. 
The EQ-VAS scores were inversely associated 
with physical capacity (p<0.001; Exp (B): 4.63). 
Individuals with EQ-VAS scores <72 mm were 
4.62 times more likely to be at increased risk of 
low physical capacity than those who reported 
higher EQ-VAS scores (≥72) (Table 5).

DISCUSSION

The aim of this study was to explore how 
disease- and HRQOL-related factors are associated 
with self-reported physical capacity in walking, 
jogging and running in individuals with SLE. 
Patients who reported low physical capacity were 
older, had longer disease duration, more organ 
damage, and reported less overall HRQOL, 
less mobility and usual activities, more pain 

Table 3. Comparison of independent variables between patients with low and high physical capacity

Low physical capacity (n=120) High physical capacity (n=78)

Variables % Mean±SD Median Q1-Q3 % Mean±SD Median Q1-Q3 p

Age (year) 57.8±15.3 41.9±12.1 <0.001

Body mass index (kg/m2) 24.9±4.8 24.5±4.5 0.34

Disease duration (year) 26 13-37 11 5-21 <0.001

SLAM-R (0-86 points) 6 3.1-9.0 6 3-9 0.53

SLICC/ACR-DI (0-47 points) 1 0-4 0 0-0 <0.001

Total IPAQ-SF (MET-min/week) 952.5 396-2453.2 1516 773-3132 0.003

Sitting hours per day (IPAQ-SF) (h) 4 2.25-8 6 3-8 0.18

Exercise past year (%)
1: Never exercise
2: Exercise irregularly
3: Exercise once/week 
4: Exercise twice/week
5: Exercise three times/week or more

25.8
41.7
5.8
9.2
17.5

2.6
53.8
10.3
15.4
17.9

0.001

HADS-Depression (0-21) 5 3-8 3 1-6 0.001

HADS-Anxiety (0-21) 6 3-8 6 2.5-9 0.45

EQ-VAS (mm) 65 49-72.5 72.5 54.2-89.5 <0.001

EQ-5D* Mobility (1-3) 1 1-2 1 1-1 <0.001

EQ-5D* Selfcare (1-3) 1 1-1 1 1-1 0.09

EQ-5D* Usual activities (1-3) 1 1-2 1 1-1 <0.001

EQ-5D* Pain/discomfort (1-3) 2 2-2 2 1-2 <0.001

EQ-5D* Anxiety/depression (1-3) 2 1-2 2 1-2 0.31

SD: Standard deviation; Q1-Q3: Interquartile ranges; SLAM-R: Systemic Lupus Activity Measure-Revised; SLICC/ACR-DI: Systemic Lupus International Collaborating 
Clinics/American College of Rheumatology-Damage Index; IPAQ-SF: International Physical Activity Questionnaire Short-Form; MET: Metabolic equivalent task; HADS: 
Hospital Anxiety and Depression Scale; EQ-VAS: EuroQol visual analog scale; * EQ-5D: EuroQol Five-Dimension: 1: No problems, 2: Some problems, 3: Extreme problems; 
* Pearson’s chi-squared test or likelihood ratio test.
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Table 4. Associations between physical capacity (How much do you think you can manage 
concerning walk, jog and run?) and independent dichotomous variables according to median (n=198)

Low physical capacity 
(answer alternatives 1-6)

High physical capacity 
(answer alternatives 7-11)

Dichotomous variables n % n % p

Age (year)
≤49
>49

37
83

30.8
69.2

62
16

79.5
20.5

<0.001

Sex
Female
Male

108
12

90
10

69
9

88.5
11.5

0.92

Body mass index (kg/m2)
≤23.8
>23.8

52
68

43.3
56.7

44
34

56.4
43.6

0.07

Disease duration (year)
≤17
>17

45
75

37.5
62.5

58
20

74.4
25.6

<0.001

SLAM-R (0-86 points)
<7: Remission
≥7: Flare

66
54

55
45

41
37

52.6
47.4

0.74

SLICC/ACR-DI (0-47 points)
<1
≥1

53
57

48.2
51.8

66
9

88
12

<0.001

IPAQ category (1-3)
1: scores of <599
2: scores between 600 and 2,999
3: scores over 3,000

48
50
22

40
41.7
18.3

19
37
22

24.4
47.4
28.2

0.05

Sitting hours per day (IPAQ-SF)
0=4 h
1=6 h

74
46

61.7
38.3

39
39

50
50

0.11

Exercise past year
1-2: (never - irregular)
3,4,5: (once, twice, three times)

60
39

60.6
36.4

18
34

34.6
65.4

0.004

EQ-VAS (mm)
<72
≥72

79
32

71.2
28.8

34
38

47.2
52.8

<0.001

HADS-Depression (0-21 points)
<4
≥4

57
63

47.5
52.5

49
29

62.8
37.2

0.04

EQ-5D mobility
1: No problems
2: Some problems
3: Extreme problems

65
43
-

60.2
39.8

65
6
1

90.3
8.3
1.4

<0.001

EQ-5D selfcare
1: No problems
2: Some problems
3: Extreme problems

98
10
-

90.7
9.3
-

70
2
-

97.2
2.8

-

0.127

EQ-5D usual activities
1: No problems
2: Some problems
3: Extreme problems

67
37
4

62.0
34.3
3.7

63
7
2

87.5
9.7
2.8

<0.001

EQ-5D pain/discomfort
1: No problems
2: Some problems
3: Extreme problems

17
82
9

15.7
75.9
8.3

30
41
1

41.7
56.9
1.4

<0.001

EQ-5D anxiety/depression
1: No problems
2: Some problems
3: Extreme problems

34
68
6

31.5
63
5.6

27
43
2

37.5
59.7
2.8

0.515

SLAM-R: Systemic Lupus Activity Measure-Revised; SLICC/ACR-DI: Systemic Lupus International Collaborating Clinics/American 
College of Rheumatology Damage-Index; IPAQ-SF: International Physical Activity Questionnaire Short-Form; EQ-VAS: EuroQol visual 
analog scale; HADS: Hospital Anxiety and Depression Scale; EQ-5D: EuroQol Five-Dimension; Pearson’s chi-squared test, significant 
values less than * p<0.20.
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and depressive symptoms (according to HADS). 
Patients with low physical capacity also reported 
that they were less physically active and exercised 
less than those who reported higher physical 
capacity. However, in the logistic regression 
analysis, only older age, longer disease duration, 
worse organ damage and worse overall HRQOL 
indicated worse physical capacity in this sample 
with in average inactive/mild disease activity and 
no to low organ damage. In order to increase 
physical capacity in the management of SLE, it 
is important to address overall HRQOL, while 
our results also indicate that pain and depressive 
symptoms are also important to deal with.

In our sample, there was an interaction 
between age and physical capacity, which was 
not surprising and is similar as in the general 
population and in other populations.7,12,17,32 It 
is well known that early diagnosis and medical 
treatment together with younger age is associated 
with higher physical capacity in SLE.33 In our 
sample, longer disease duration and more organ 
damage were also indicators of low physical 
capacity. Similar results have been found in 
patients with ankylosing spondylitis (AS), where a 
specific subtype of the disease and worse physical 
function were associated with less physical activity 
at vigorous intensity.34 As longer disease duration 
is known to be correlated with an increased risk of 
organ damage and comorbidities in SLE,35 besides 
medical treatment, preventive strategies such as 
engaging in physical activity and exercise should 
be applied to minimize disease worsening.36

Careful monitoring of physical capacity is 
vital for patients at regular controls since decline 
in self-reported physical capacity could be a 
signal for their physical limitations and a risk for 

future mortality.1 Health professionals should also 
support elderly patients with SLE to increase their 
physical capacity and enable them to be physically 
active to minimize potential comorbidities.

Our study showed that the way patients 
experience their HRQOL or health state are 
associated with how they experience their 
physical capacity, which is in line with earlier 
studies in SLE showing that both physical and 
mental aspects of HRQOL were predictors of 
the 6MWT.37 Comparable results have also been 
presented in patients with AS, where higher 
HRQOL (EQ-5D) was associated with higher 
physical activity at vigorous intensity.34 Patients 
reporting low physical capacity in our study 
reported, besides less overall HRQOL, less 
mobility and usual activities, and more pain and 
depressive symptoms (HADS-D) than those with 
high capacity. Similarly, achievement of physical 
activity goals seems to be related to higher levels 
of quality of life and lower pain in patients with 
rheumatoid arthritis (RA).38 In order to increase 
physical capacity in patients with SLE, our 
study indicates that HRQOL, reflecting both 
physical and mental aspects of health, should be 
addressed in the management of SLE. Pain and 
depressive symptoms are important to follow 
as it might influence patient’s ability to physical 
capacity. Besides musculoskeletal manifestations 
and cardiopulmonary involvement, fatigue, 
fibromyalgia and depression have been presented 
as barriers to physical activity in SLE.9,39 In our 
study, anxiety and depressive symptoms were 
not indicators of physical capacity comparable 
with the results from a study concerning AS,34 
however others have found that depressive 
symptoms where one of the predictors of walking 

Table 5. Associated factors of low self-reported physical capacity (How much do you think you can manage concerning 
walk, jog and run?) from multiple logistic regression analysis (n=198)

Final model Beta SE of Beta OR 95% CI of OR p

Age (median ≤49 vs. >49) 1.51 0.40 4.52 2.05 to 9.98 <0.001

Disease duration (median ≤17 vs. >17) 0.93 0.41 2.53 1.15 to 5.60 0.022

SLICC/ACR-DI (median <1 vs. ≥1) 1.28 0.45 3.60 1.48 to 8.73 0.005

EQ-VAS (median <72 vs. ≥72) 1.53 0.40 4.63 2.13 to 10.05 <0.001

SE: Standard error; OR: Odds ratio; CI: Confidence interval; SLICC/ACR-DI: Systemic Lupus International Collaborating Clinics/American College of 
Rheumatology Damage-Index; EQ-VAS: EuroQol five-dimension visual analog scale; Nagelkerke R Squared=0.461; Logistic regressions adjusted for age and 
sex is in final model.
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distance in older adults.16,40 One reason for 
the discrepancy might be that the majority 
of our patients were not so depressed. While 
46% of the patients had anxiety according 
to the cut-off for HADS, 43% had mild to 
moderate depression. Nevertheless, the scores 
both for anxiety and depression was in median 
value higher than for the general population.41 
According to EQ-5D, over 50% reported “some 
problems” with depression and the median 
EQ-5D anxiety/depression scores were higher 
than the average of general population.41 
Different questionnaires might capture different 
aspects of depressive symptoms.41,42

We did not find any association between 
disease activity and physical capacity. There 
are no conclusive results on whether disease 
activity is associated with physical capacity 
in SLE.43-45 Many similar studies report low 
disease activity in SLE, but disease activity 
fluctuates through disease process and it is 
possible that patients with high disease activity 
are underrepresented in cross-sectional studies 
like this one.46,47 Surprisingly, IPAQ-SF total 
score (METs-min/week), exercise during the past 
year and sitting behavior were not indicators of 
self-reported physical capacity in our regression 
analysis. However, patients that reported low 
physical capacity were less physically active 
according to IPAQ and exercised less the last year.

Self-reported physical capacity is a strong 
predictor of who will engage in physical 
activity.48 Low self-reported capacity to perform 
physical activity was strongly and independently 
associated with cardiovascular events and 
superior to self-assessed physical activity in 
predicting cardiovascular events in middle-aged 
males.49 Research has demonstrated that the 
factors that influence physical activity behavior 
include beliefs and attitudes towards physical 
activity.50 In patients with RA, factors associated 
with a physically active lifestyle were good 
physical function and high levels of exercise 
self-efficacy while higher levels of self-efficacy 
for physical activity increase the likelihood that 
the individual will achieve their physical activity 
goals.38,51 Self-efficacy is defined as a person’s 
judgements of his/her capability to organize 
and execute courses of action required to attain 
designated types of performances.52 Our question 
concerning self-reported physical capacity used 

in our study could be interpreted as a question 
concerning self-efficacy for physical capacity, 
although the answer alternatives are not typical 
for self-efficacy questions.52

There are no conclusive results on whether 
disease activity is associated with physical 
capacity in SLE.43-45 Many similar studies report 
low disease activity in SLE;46,47 however, disease 
activity fluctuates through disease process and it 
is possible that patients with high disease activity 
are underrepresented in cross-sectional studies 
like this one.

Studies have reported that walking capacity 
can be affected by, for example, excess weight,16 
together with psychological factors and amount 
of weekly physical activity.17 A study reported that 
individuals with SLE who performed poorly on 
an exercise test (treadmill) tended to have higher 
BMI while the results were not conclusive.53 
Although it has been reported that patients 
with SLE are overweight compared to general 
population,46 in the present study, BMI was in 
average underweight to normal and that might 
also be a reason why BMI was not an indicator of 
physical capacity.

To our knowledge this is the first study 
investigating whether HRQOL and depressive 
symptoms are related to self-reported physical 
capacity in SLE. However, it still has some 
limitations. Our study includes bias since it may 
have been affected by factors that were not 
included in the analyses due to the use of several 
self-reported questionnaires.54 In spite of such 
potential biases, patient reported outcome data are 
known to be an important source of information 
providing insight to patients’ perception of disease 
and health status, guiding important treatment 
decisions.54,55 However, our data concerning 
physical activity, exercise and sitting behavior 
could have been measured by objective measures 
such as an accelerometer. Furthermore, the 
questionnaires/questions had different timeframes, 
which could also be a strength in our study as we 
captured physical activity both from the past 
week but also from the past year and the latter 
reflecting patients’ behavior/habits. Also, there 
were some missing data (>10%) in some variables 
such as exercise past year, depression/anxiety 
scores (HADS) and EQ-5D VAS that might have 
influenced the results.
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In conclusion, patients with SLE who reported 
low physical capacity reported less physical 
activity and that they exercised less, had less 
mobility and usual activities, and more pain and 
depressive symptoms than those who reported 
high capacity. Furthermore, our results indicate 
that besides higher age, longer disease duration 
and more organ damage, lower HRQOL are 
indicators of low physical capacity in patients 
with SLE with in majority inactive/mild disease 
activity and no or limited organ damage. 
The recognition that HRQOL is associated 
to self-reported physical capacity places focus 
on the importance of understanding patients’ 
perception of their health status. Physical state 
of patients should routinely be assessed during 
follow-up to have an idea about their current 
physical capacity in routine clinical practice. It 
is also of importance to further explore how 
pain and depressive symptoms are associated 
to self-reported physical capacity in SLE. 
Longitudinal prospective studies with repeated 
measures and different disease states are needed 
to find out if the factors that we found associated 
to self-reported physical capacity are in fact 
predictors.

Acknowledgement

We would like to acknowledge patients in the study, 
further we are grateful to Sonia Möller and Birgitta 
Mannerstedt Fogelfors for coordination and collection of 
the data and to the personnel at Karolinska University 
Hospital.

Declaration of conflicting interests

The authors declared no conflicts of interest with 
respect to the authorship and/or publication of this article.

Funding

This work was supported by the Swedish 
Rheumatism Association, King Gustaf V ś 80th Birthday 
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