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Effect of training on health outcome 
including fatigue, depression and quality of life 
in patients with systemic lupus erythromatosus
Manal K. Youssef*  

Abstract 

Background: Systemic lupus erythematosus is an inflammatory condition that causes significant tissue damage and 
inflammation, and is more common in women. Despite the fact that medical treatment seeks to prevent flare-ups 
and organ damage, up to 50% of patients believe their wellbeing is suboptimal due to unmet needs like exhaustion 
and pain. The aim of the new systemic lupus erythematosus treatment guidelines is to improve people’s quality of 
life. In people with systemic lupus erythematosus, fatigue is associated with reduced health, exercise capacity, muscle 
strength, and impairment. The aim of the study is to compare the effects of strengthening exercise on fatigue, depres-
sion, and quality of life in patients with systemic lupus erythematosus compared to the control sedentary group. This 
study included 20 patients with systemic lupus erythematosus from the department of internal medicine, compared 
to 25 control patients. Both groups had been treated with strengthening exercises for three months. Self-rating 
depression scale, quality of life questioner, fatigue severity scale, 6 min’ walk test, 2 min step test and body mass index 
(BMI). All parameters were measured before and after 3 months of treatment.

Results: Analysis of data showed that systemic lupus erythematosus has more depression and fatigue than seden-
tary control. After exercises, both groups have a significant difference between pre and post treatment, but still have a 
difference between both groups. Both groups have a significant difference between pre and post treatment in 6-min 
walk test, 2-min step test, and quality of life measured by SF-36. No significant difference was found between both 
groups pre and post treatment in BMI, although each group has a significant difference between pre and post treat-
ment BMI.

Conclusions: Exercises are very important in the management of systemic lupus erythematosus. They help to 
decrease fatigue, depression, and improve quality of life.
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1  Background
Systemic lupus erythematosus (SLE) is a condition that 
primarily affects young people between the ages of 15 
and 45, primarily young women. SLE affects 10–15 
times more women than men [1]. The prevalence ranges 
from 20 to 150 cases per 100,000 people, with Brazil 
having the highest rate, and it looks to be rising as the 

disease becomes more widely identified and survival rates 
improve. In the United States, people of African, His-
panic, or Asian ancestry have a higher frequency of SLE 
and more organ involvement than people of other racial 
or ethnic groups. The 10-year survival rate is around 70% 
[2].

SLE has varying degrees of severity and affects practi-
cally every organ system. Periods of flare may alternate 
with periods of remission over the course of the disease, 
resulting in disease and therapy-related damage. Lupus 
flares can range from minor to life-threatening. Most 
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patients experience flares of disease activity, followed by 
periods of remission when their symptoms are relatively 
quiet [3].

Because SLE causes long-term difficulties, SLE patients 
are more likely to be sedentary. Reduced exercise capac-
ity due to a change in lifestyle and decreased physical 
activity. Therapeutic exercise aims to alleviate a number 
of clinical symptoms in SLE patients by changing the 
disease’s natural course and decreasing the inflamma-
tory process. The most prevalent signs of a long illness 
were joint deformity, muscle weakness, and decondi-
tioning. Fatigue is another symptom of SLE that causes 
people to cut back on their daily activities or stop exer-
cising altogether, exacerbating their symptoms. Fatigue is 
most likely caused by a combination of factors. Cytokines 
linked to active inflammation, sleep disturbances, a sed-
entary lifestyle, anemia, depression, stress, and drugs like 
steroids and beta-blockers are all possible causes. This 
decline in physical fitness resulted in decreased func-
tional capacity [4, 5].

Although they are younger and more likely to be work-
ing, tiredness in SLE is related to lower fitness levels, 
poorer exercise capability, reduced muscle strength, and 
greater impairment when compared to inactive controls 
[6]. In this context, exercise training has been used as a 
non-pharmacological method to help SLE patients with a 
variety of clinical symptoms.

Nonsteroidal anti-inflammatory medications, antima-
larial medicines, glucocorticoids, and immunosuppres-
sive medicines are used to treat SLE patients. The severity 
of the disease and the function of the implicated organ 
have a big role in drug selection. However, long-term use 
of glucocorticoids and immunosuppressive medications 
can cause bone and muscle atrophy as well as cardiovas-
cular failure [7]. Avascular necrosis, diabetes mellitus, 
hypertension, and stroke are all risk factors, especially in 
physically sedentary individuals who spend a lot of time 
in bed [8].

The goal of this study is to see how strengthening activ-
ities affect fatigue, depression, and quality of life in SLE 
patients compared to a sedentary control group.

2  Methods
The study included 20 SLE from the department of inter-
nal medicine and 25 sedentary control participants. All 
procedures were carried out in compliance with the rel-
evant committee on human experimentation’s (institu-
tional and national) ethical committee of the faculty of 
physical therapy, as well as the Helsinki declaration of 
1975, as revised in 2000. All patients who agreed to par-
ticipate in the study signed informed consent.

Inclusion criteria:

• The subject must be from 25 to 40 years old.
• In the last six months, they’ve lived a sedentary life-

style.

Exclusion Criteria:
Renal failure has been present for a long time.
Previous stroke.
Diabetes mellitus.
Heart problems.
Osteoarthritis.
Measurements The following parameters were meas-

ured at the beginning of treatment and after three 
months of treatment.

1- BMI
2- Quality of life (QOL) measured by (SF-36)
3. Fatigue severity score (FSS)
4. Self-rating depression scale (SDS)
5. A 6-min walk test and a 2-min step test were used to 

assess exercise capacity.

2.1  Intervention
The intervention consists of an exercise regimen lim-
ited to isolated upper and lower extremity joint ranges 
of motion as well as limb movement patterns for both 
groups. It was important to include multiple rest periods 
to avoid affecting cardiovascular fitness. The workouts 
were performed three times a week for 50 min each time. 
The program lasted for three months.

The range of motion exercise also includes muscle 
strengthening. Stretching activities were followed by iso-
metric and progressive resistive workouts, and the pro-
gram ended with gentle stretching.

A typical strength program consists of 2 to 3 groups 
of exercises. Each group consists of 10 repeated isotonic 
contractions per muscle group, with weights ranging 
from 1 to 2 pounds depending on the subject’s tolerance.

2.2  Statistical analysis
Data was statistically described in terms of mean ± SD; 
the collected data was fed into the computer for statisti-
cal analysis and the statistical significance at a confidence 
level of 95%.

All statistical calculations were carried out using com-
puter programs, Microsoft Excel 2010 (Microsoft Corpo-
ration, New York, USA) and Minitab version 19.

3  Results
A paired t-test was used to compare between pretreat-
ment and post treatment values of the health outcomes, 
exercise capacity and life quality of each group, and an 
independent t-test was used to compare between both 
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groups. The significance level was set at P ≤ 0.05 for all 
tests.

Due to inactivity, SLE causes a decline in aerobic capac-
ity, which leads to obesity. BMI = 34.8 before exercise 
training in sedentary control, which has a lower aerobic 
capacity than healthy subjects due to fat and inactivity, 
versus BMI of 35.1 in SLE. Before therapy, no signifi-
cant difference was found in BMI between both groups 
(P = 0.292) and after therapy (P = 0.606). There was no 
significant difference between the two groups, though 
there was a significant difference between pre and post 
treatment in each group (p < 0.001).

There are significant differences between the pre and 
post treatment depression scale, fatigue severity scale, 
6 min walk test, 2 min step test, and SF-36 for the seden-
tary control group, p = 0.001. There are highly significant 
differences between pretreatment and post treatment 
depression scales, fatigue severity scales, 6-min walk test, 
2-min step test, and SF-36 in the SLE group, p = 0.001 
(Figs. 1, 2, 3, 4 and Tables 1, 2, 3).

4  Discussion
This study was conducted to compare the effect of 
strengthening exercises on depression, fatigue and 
quality of life in both SLE and sedentary subjects. 
When comparing SLE and control sedentary subjects, 
it was discovered that SLE has more depression scales 
than control (73.92 ± 0.6 vs. 66.93 ± 0.4 in sedentary), 
but after exercising, SLE improved 18.3% versus 16.3% 
in sedentary, indicating highly significant differences 

between both groups. In addition, the fatigue severity 
scale is higher in SLE56.8 ± 1.9 than control 41. ± 13.2, 
which may be explained by different comorbidities. 
Musculoskeletal complications account for 15% of all 
systems, followed by neuropsychiatric 11%, cardiovas-
cular 9%, and hematologic 3%, as well as osteoporosis, 
which is a potentially preventable complication of SLE. 
All of the preceding had a high mortality rate, so exer-
cise is an essential part of SLE management to avoid 
these complications [9].

SLE patients also suffer from accelerated bone remod-
eling due to abnormalities in the immune system, such as 
an imbalance of inflammatory cytokines including inter-
leukin-6, which accelerates bone remodeling [10]. Bultink 
et al. [11] reported that activity involved in weight-bear-
ing can prevent bone remodeling. Kipen et al. [12] stated 
that regular exercise with a minimum of 40 min aerobic 
activity, four times per week is protective against bone 
mineral density loss, which commonly occurs among SLE 
patients, especially those on corticosteroid treatment. 
As a result, we choose 50 min of strengthening exercises 
three times per week.

Cumulative treatment by hydroxyl chloroquine was 
found to correlate with physical inactivity as reported 
by Margiotta et  al., in their study [13]. Aside from the 
cardiovascular benefits conferred by antimalarial use in 
SLE patients, fatigue is associated with reduced exercise 
intensity and has been reported in up to 90% of patients 
treated with it [14]. Other factors that potentially con-
tribute to fatigue are obesity, low physical activity, poor 
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Fig. 1 Body mass index, severity of depression scale, fatigue severity scale
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Fig. 2 6 min’ walk distance test, 2 min step test, SF-36
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Fig. 3 SEM of Body mass index, severity of depression scale, fatigue severity scale
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sleep quality, mood disorders, cognitive dysfunction, 
anxiety and vitamin D deficiency [15].

Nicholson et al. [16] compared the effect of 30 min of 
exercise, 5  min of warm-up, 5  min of cool-down, and 
20  min of cycling on a bicycle ergometer three times 
per week for eight weeks to achieve 60–80% of their 

maximum heart rate. Both groups are SLE patients 
divided randomly into both groups. There were signifi-
cant differences in fatigue scale between both groups at 
the end of 8 weeks of exercise, P ≤ 0.005, indicating sig-
nificant improvement in fatigue in the exercise group.

The effects of two distinct exercise programs on 
chronic fatigue were examined in the Avaux et al. inves-
tigation [17]. Three groups of SLE patients were stud-
ied: supervised training, home training, and control. 
Patients were instructed to exercise on a bicycle for 3 h 
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Fig. 4 SEM of 6-min walk distance test, 2-min step test, SF-36

Table 1 Pre and post measurements of SLE (group1)

Item Pretreatment group 1 Post 
treatment 
group 1

P value

BMI 34.8 ± 1.4 31.3 ± 0.7  < 0.001

SDS 73.9 ± 2.6 60.4 ± 3.2  < 0.001

FSS 56.8 ± 1.9 46.1 ± 1.8  < 0.001

6 min’ walk test 132.8 ± 4.4 145.4 ± 3.6  < 0.001

2 min step test 7.8 ± .7 12.9 ± .1  < 0.001

SF-36 51.8 ± 3.7 70.3 ± 3.7  < 0.001

Table 2 Pre and post measurements of control (group2)

Item Pretreatment 
group 2

Post treatment 
group 2

P value

BMI 35.1 ± 1.0 31.1 ± 0.7  < 0.001

SDS 66.9 ± 3.4 56 ± 2.6  < 0.001

FSS 45.1 ± 3.2 36.9 ± 1.7  < 0.001

6 min’ walk test 148 ± 4 170.1 ± 4.1  < 0.001

2 min step test 11.9 ± .9 17.8 ± 8  < 0.001

SF-36 68 ± 2.5 77.1 ± 2.1  < 0.001

Table 3 Percent of improvement of post treatment measures of 
both groups

Item Group Percent of 
improvement 
(%)

BMI Group1 10.05

Group2 7.3

SDS Group1 18.3

Group2 16.3

FSS Group1 18.8

Group2 18.2

6 min’ walk test Group1 9.5

Group2 14.9

2 min step test Group1 65.4

Group2 49.6

SF-36 Group1 35.7

Group2 13.4
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per week for 12  weeks until their heart rate reached 
at least 75% of their maximum heart rate, as well as 
strength workouts. The control group did not engage 
in any type of physical activity. There was a significant 
difference in the fatigue scale in both training groups 
after three months, but no significant difference in the 
fatigue score in the control group.  Exercises can con-
siderably reduce fatigue and depression [18].

In this study, SLE reported fatigue of 56.8 ± 1.9 
pretreatment and 46.1 ± 1.8 post treatment versus 
45.1 ± 3.2 pretreatment in sedentary subjects and 
36.9 ± 1.7post treatment. After three months of exer-
cise, SLE improved to 18.8% versus 18.2% in seden-
tary subjects, and the number of cytokines secreted by 
skeletal muscle in response to muscle contraction can 
explain this. The first cytokine secreted is interleukin-6, 
interleukin 1 receptor antagonist, interleukin-10 and 
tumor necrosis factor receptor. Therefore, interleukin-6 
produced during physical exercise has been considered 
an anti-inflammatory rather than a pro-inflammatory 
cytokine [19].

During exercise, rapid activation of the sympathetic 
nervous system leads to much higher levels of catechol 
amines in circulation [20]. Patients with SLE report lower 
levels of vitality and general health than healthy controls, 
with SLE having a significant impact on physical func-
tioning, psychological, emotional status, and social life 
[21].

When comparing SLE and sedentary control, aero-
bic capacity, which is measured by a 6 min walk test, it 
is decreased in SLE than in control. 132.8 ± 4.4 versus 
148 ± 4, but after exercises, both groups had a highly 
significant difference between pre and post treat-
ment, 145.4 ± 3.6 with 9.5% improvement in SLE versus 
170.1 ± 4.1 with 14.9% improvement. Nicholson et  al. 
[16] reported that SLE patients can improve their aerobic 
capacity (up to 19%), and Tench et al. [22] reported that 
exercise tolerance and duration can be increased by18% 
and 32% after performing aerobic exercise programs. In 
this study, aerobic capacity (6-min walk test) improved 
by 9.5%- and 2-min step test improved by 65.4% in SLE 
compared to 14.9% and 49.6% in controls, respectively.

Ayan et  al. [23] studied the effects of aerobic exercise 
on the rehabilitation of adults with SLE; it seems that the 
intensity, frequency and duration of the exercise pro-
gram should be similar to those recommended in their 
population groups. In patients with low disease activity, 
moderate exercise proved to be safe, and different posi-
tive effects derived from engaging in it could be expected. 
These effects included the improvement of aerobic capac-
ity, asthenia, tolerance to exercise, and possibly of physi-
cal function and depression. This explains why we choose 
the same exercises for both groups.

Physical exercise has been shown to have multiple ben-
efits, including significant reduction in fatigue levels, 
weight loss, improvement in sleep quality, physical fit-
ness and mood. QOL Meta-analysis of chronic fatigue 
syndrome research also showed that exercise reduced 
fatigue significantly after 12  weeks [24], and this backs 
up the findings of the current study, which found that 
BMI improved 10.05% and SF-36 improved 35.7% in 
SLE patients compared to 7.3% and 13.4% in controls. 
After treatment, there was a highly significant difference 
between the two groups, with SLE patients achieving 
greater improvement, which can be explained by greater 
improvement in fatigue severity score and depression in 
SLE patients.

Tench et al. [22] followed up on the fatigue severity of 
the participants 3 months after the exercise training and 
found that the participants who continued with regular 
exercise were more energetic than those who stopped 
exercising. Maintaining Exercise is important for physi-
cally inactive patients to extend the effects of training, 
and this may be due to the improvement in cardiovas-
cular fitness, reduction of metabolic abnormalities, or 
fatigue, and consequently contribute to an improved 
QOL for individuals with SLE. The results of the pre-
sent study finding agree with those reported by Ayan and 
Martin [25].

Carvalho et  al. [26] showed a substantial increase in 
exercise tolerance, aerobic capacity, QOL, and depres-
sion symptoms after completing a supervised cardiovas-
cular training program for individuals with SLE, which 
supports this concept. The findings of these two investi-
gations are consistent with those of the current investiga-
tion. Physical performance, 6-min walk test, 2  min step 
test, SDS, and QOL all show significant variations.

Obesity is a prevalent concern in SLE, and obese 
patients are more likely to have a reduced functional 
capacity, a lower health-related quality of life, more 
fatigue and discomfort, and are more likely to develop 
hypertension and the metabolic syndrome [27].

In this study, there is a significant difference in BMI 
in both the SLE and control groups following exercises 
compared to baseline, which is in contrast to the findings 
of Tech et al. [22] who observed no significant difference 
in the three groups that participated in the study (exer-
cises, relaxation, and control). Obesity and functional 
capacity have a negative relationship based on the diffi-
culty of completing daily activities [28].

5  Conclusions
SLE has reduced exercise capacity due to fatigue, depres-
sion and drugs associated with several complications 
arising from disease progression. This leads to lower fit-
ness levels, reduced exercise capacity, reduced muscle 
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strength, greater disability, decreased quality of life and 
increased social dependence when compared to sed-
entary controls. Exercises can serve as helpful means of 
treatment that reduce fatigue, depression, improve exer-
cise capacity, decrease weight and improve quality of life.
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