
ABSTRACT 
Systemic lupus erythematosus (SLE) is a 
complex, multi-system autoimmune disease 
that is characterized by inflammation and an 
attack of the body’s tissues and organs. SLE is 
the most common and severe form of lupus. 
The cause for the manifestation of SLE is 
unknown, but there are uncontrollable and 
controllable risk factors that contribute to the 
possible developments of this condition (Lupus 
Foundation, n.d). Genetic, environmental, and 
hormonal factors are the three main factors that 
researchers believe contribute the 
most. Among females, there is a 
higher prevalence (9 of 10) than in 
men (1 of 10) (CDC, n.d). SLE affects 
approximately 16,000 individuals per 
year (Lupus Foundation, n.d). 
 Additionally, mortality rates have 
decreased with medical advances, 
but rates of SLE patients still remain 2 
to 4 times higher than the general 
population’s. 

 Maintaining healthy behaviors 
and lifestyles can contribute to the 
reduction of SLE severity. Drug 
therapy is one approach to the 
treatment of SLE. However, there is 
no treatment for disease activity. 
Physicians use drug therapy to 
manage the severity of symptoms. 
According to Yuen and Bagley, 
exercise does not change disease 
activity of SLE. However, exercise 
training does decrease the severity of 
symptoms and increases the patient’s 
quality of life (2016). Exercise 
prescription for SLE patients should 
consist of aerobic training, resistance 
training, and flexibility training. The 
role of exercise is important when 
considering the severity of SLE. 

INTRODUCTION 
Systemic Lupus Erythematosus (SLE) 
is a complex, multi-system 
autoimmune disease. SLE is an 
inflammatory disease where the 
immune system attacks its own 
tissues and organs. Of the four 

different types of lupus (SLE, cutaneous lupus, 
drug-induced lupus, and neonatal lupus), SLE is 
the most common type. Uncontrollable and 
controllable risk factors contribute to the 
possible manifestation of SLE. There is no 
known cause for the development of the 
disease (Lupus Foundation, n.d). However, it is 
believed that genetics, environmental, and 
hormonal factors contribute most to the 
manifestation of SLE. This condition affects 
females with an average of 9 in 10 women being 
diagnosed between the ages 15-44 (CDC, n.d). 
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SLE is treated with drug-therapy, but it is also 
important to understand the role of exercise for 
patients with SLE. 

EPIDEMIOLOGY  
SLE affects several different areas of the body. 
There are multiple causes that are thought to 
lead to the development of this condition. 
According to the Mayo Clinic, uncontrollable risk 
factors such as age, sex, race, and family history 
can influence SLE (n.d). Sex influence might 
account for 90% of susceptibility of SLE. Women 
have an incidence rate of 9 in 10 for developing 
SLE, while men have an incidence rate of 1 in 10 
(Lupus Foundation, n.d & Guillermo et al., 2010). 
There are controllable risk factors such as 
smoking, alcohol consumption, environmental 
exposure, sedentary lifestyle, and unhealthy 
diet. Each of these factors can collectively 
increase the risk of developing SLE (Barbhaiya & 
Costenbader, 2016). Almost, 16,000 individuals 
will develop some form of lupus per year (Lupus 
Foundation, n.d.). 

 Age and sex are large factors to include in 
the understanding of this autoimmune disease. 
The Lupus Foundation shares that most 
individuals will manifest SLE between the ages 
15 and 44 (n.d). However, a review gives a good 
overview of different age-specific relationships 
worldwide. The peak incidence for the United 
Kingdom and Canada is 50-54 years and 45-64 
years, respectively, while, in smaller countries, 
such as Hong-Kong, Malaysia, Philippines, and 
Saudi Arabia, the findings showed a peak 

incidence between 20 and 32 years (Fortuna & 
Brennan, 2013). An age-specific and sex-specific 
incidence study was completed in Germany 
which found that the age incidence in the male 
population was between 65-70 years, while 
German woman had an age-specific incidence 
between 20-25 years. The graph below 
visualizes these findings (Brinks et al., 2016; Fig. 
1).  

 When considering race and ethnicity, 
incidence of SLE among African Americans 
increases 3 to 4-fold in comparison with that of 
Caucasians (Barbhaiya & Costenbader, 2016). 
Danchenko et al. similarly found that, in the 
United States, there is a 2-fold to 3-fold higher 
incidence rate in African Americans than in 
European Americans (2006). A 5-year study was 
conducted in Allegheny County, Pennsylvania 
which presented the relationships between race 
and SLE within an incidence rate of 100,000 
persons per year. They found that the crude 
incidence rates of definite SLE were 0.4 for 
white males, 3.5 for white females, 0.7 for 
African American males, and 9.2 for African 
American females (McCarthy et al., 1995).  

 SLE is a disease that affects individuals 
worldwide. According to Guillermo et al., 
prevalence rates generally range from 20 to 
70% per 100,000 (2010). The Center of Disease 
Control presents multiple prevalence rates of 
different areas within the U.S. A prevalence rate 
calculated for Michigan from 2002-2004 
showed to be higher in African American 
women than in Caucasian women with a rate of 
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Fig. 1. Age-specific Systemic Lupus Erythematosus incidence in German males (left) and females (right) from Brinks et al.



111.6 vs. 47.5 per 100,000 people, respectively, 
while in Georgia, there was a 128.0 vs, 39.9 per 
100,000 people, respectively. The CDC also 
reports age-specific prevalence in Michigan of 
9.3 vs. 1.5 per 100,000 people in females and 
males, respectively (n.d). 

 From the 19th century to the 21st century, 
the percentages of mortality from SLE have 
varied greatly, showing increases and 
decreases. Due to increasing medical advances 
and the increased knowledge of SLE, the 
mortality rate has slowly decreased. The survival 
rate increased from 50% in the 1950s to 95% in 
the 21st century (Fotuna, 2013 & Guillermo et al., 
2010) However, these individuals’ mortality rate 
remains 2 to 4 times higher in comparison with 
the general population (Fortuna & Brennan, 
2013). One study that examined mortality in SLE 
patients had the largest studied population that 
interacted with 23 different international centers 
with 9,547 patients. Researchers found that 
there was a 2.4 standard mortality ratio (SMR) in 
those who had SLE. They also found that those 
individuals who had other underlying co-
morbidities such as circulatory disease, 
infections, renal disease, non-Hodgkin’s 
lymphoma, and lung cancer had an increased 
risk of mortality. Important characteristics that 
they found significant were those who were 
female, African American, and of young age 
(Bernastsky et al., 2006). A population-based 
study confirms Bernastsky’s study; the study 
found as well that the highest SLE mortality rate 
was in those of racial/ethnic groups besides 
Caucasians. Additionally, a general population-
based study in the United Kingdom performed a 
meta-analysis that showed that those with SLE 
had a 2.6 fold increase in SMR (Stojan & Petri, 
2018). Furthermore, researchers found that 
there was a significantly increased rate for those 
with renal disease (SMR 4.689), cardiovascular 
disease (SMR 2.253), and infection (SMR 4.980), 
as well like Bernastsky found (Stojan & Petri, 
2018).  

PATHOPHYSIOLOGY  
Just like for any other autoimmune disease, the 
mechanisms that create a response within an 
individual’s body remains unknown. Several 
studies have tried to demonstrate what the 
etiology may be that contributes to one’s 
susceptibility to SLE. Genetic susceptibility has 
been studies intensively. Unfortunately, there is 
no single genetic polymorphism that is strictly 
involved in the manifestation of SLE. However, 
there are many variations that seem to play a 

role, such as interleukin-6, interleukin- 10, IFN, 
human leukocyte antigens, and others (Chun et 
al., 2007). Other studies have investigated the 
autoimmune response itself based on the self-
organized criticality theory. The theory states 
that an overstimulation of the immune system 
leads to its inability to function properly. This in 
fact creates further autoimmune responses 
(Fortuna & Brennan, 2013). 

 It is important to understand the role of 
autoantibodies and their relationship to SLE. 
According to Choi et al., the initiation of tissue 
injury stems from the production of pathogenic 
autoantibodies which can be sorted into 
approximately 150 different types of antigens 
(2012). One study found that although there are 
many different types of autoantibodies, the 
target double-stranded DNA was important to 
notice within SLE patients. This strand correlates 
with one’s disease activity and specific organ 
damage from the disease (Ghirardello et al. 
2011). Hormonal status is also an important 
variable to look at when considering the 
pathophysiology of SLE. Hormones should be 
considered, because 9 out of 10 patients are 
female (Lupus Foundation, n.d.). According to 
Fortuna & Brennan, the three major classes of 
hormones that can be altered are: sexual 
hormones, thyroid hormones, and hypothalamic 
axes (2013). An imbalance in these hormones 
can influence severity and incidence of SLE. 
Lastly, studies have shown that environmental 
factors prove to be a major factor that plays a 
role in the development and severity of SLE. 
One study showed that exposure to 
environmental factors can induce oxidative 
stress and directly damage endogenous 
proteins, which can cause further damage to 
DNA, genetic mutations, and gene activation. 
Some environmental factors include, but are not 
limited to, cigarette smoking, silica, alcohol 
consumption, antioxidants, oral contraceptives, 
postmenopausal hormones, pollution, ultra-
violet light, occupational exposures, and viral 
infections. Furthermore, dietary factors such as 
the consumption of more than 200 ml of coffee 
per day, low intake of omega-3, and high 
consumption of carbohydrates are other 
environmental exposures. While these factors 
are important to consider when examining the 
manifestation of SLE, there are still gaps 
remaining regarding the full explanation of the 
effects by each of these factors involved in the 
disease’s pathogenesis (Barbhaiya and 
Costenbader, 2016; Fortuna & Brennan, 2013). 
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 There are many different contributions to 
the manifestation of SLE. Pan et al. provide a list 
of immunological cells that are being further 
investigated in relation to the pathogenesis of 
SLE and suggest new treatment for SLE 
patients. The list of cells include NETosis 
neutrophils, polymorphonuclear dendritic cells, 
blood dendritic cell antigens, B-cell lymphoma, 
interleukins, interferon, tumor necrosis factor, 
etc. (2020). Researchers continue to search for 
new ways to understand the severity and 
development that is individualized within each 
patient. Although research continues to 
advance, there remain knowledge gaps. 
Unfortunately, the possibilities are endless 
regarding any autoimmune condition.  

TREATMENT 
Treatment guidelines for SLE were first 
established by the American College of 
Rheumatology in 1999. Due to the unknown 
underlying cause of SLE, physicians have had 
no choice but to give treatments aiming to 
control the symptoms and severity of the 
disease (Pan at el., 2020). A systemic review of 
clinical practice guidelines examined the scope, 
quality, and consistency of what clinical practice 
guidelines were for the diagnosis, monitoring, 
and treatment of SLE within patients. In this 

review, five different guidelines were examined 
for treating SLE. Treatment guidelines 
recommended goals of focusing on long-term 
survival, the prevention of organ damage, 
reducing flare-ups, and improving individuals’ 
quality of life. Pharmacotherapy is the main form 
of treatment using antimalarial drugs, 
corticosteroids, and nonsteroidal anti-
inflammatory drugs (Tunnicliffe at el., 2015). As 
there is an increase in medical advances, there 
is an increasing need of providing a new 
direction for targeting specific biomechanisms 
that manifest the disease. Tunnicliffe at el., 
additionally found that an important treatment 
to consider was physiologically based. Some 
guidelines recommended that individuals with 
SLE receive the proper education of their 
disease through counseling to address the 
importance and need for support for the 
management, complexity, and unpredictability 
of the disease (2015). The search for a treatment 
that will alter SLE disease activity will continue 
to be an ongoing study until the disease is fully 
understood. 

ROLE OF EXERCISE 
Physical inactivity is one of the risk factors of 
SLE and other autoimmune disorders in our 
society. Nearly 31.1% of all adult Americans are 
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reported to be physically inactive. For those who 
are active, only 51.6% of those individuals meet 
the guidelines of the recommended amount of 
activity (Liguori et al., 2022). SLE is the most 
common and debilitating form of lupus. Since 
this condition affects multiple organs of the 
body, it is important to understand the overall 
negative effects on quality of life. Since SLE has 
no cure, physicians treat patients by managing 
their symptoms and lessening their severity. 
Studies have shown that drug therapy as well as 
the prescription of exercise is beneficial (Yuen & 
Bagley, 2016). Exercise is a type of physical 
activity consisting of planned, structured, and 
repetitive bodily movement done to improve 
and/or maintain one or more components of 
physical fitness (Liguori et al., 2022). Exercise is 
known to not only help an individual with 
physical function, but can also benefit an 
individual psychologically, emotionally, 
sociologically, and help with overall quality of 
life. Due to the unknown pathophysiology of 
SLE, it is important to understand how exercise 
can attribute positively to this disease (Ayan & 
Martin, 2007). SLE patients experience 
symptoms such as pain, extreme fatigue, 
systemic inflammation, cognitive issues, and 
physical impairments. Some may suffer from 
other symptoms such as strokes, disfiguring 
rashes, and pain within their joints. Additionally, 
some may find that they do not experience 
visible symptoms at all (Lupus Foundation, n.d.). 
According to Yuen and Bagley, exercise training 
does not alter lupus disease activity. However, it 
does decrease the severity of symptoms which 
leads to an increased the quality of life in 
patients with this lifelong disease (2016). 

 A pilot study performed on fifteen 
sedentary African American women with SLE 
showed the effect of a 10-week home-based 
intervention. The individuals participated in a 
light-to-moderate Wii-fit intervention three days 
a week for thirty minutes. Before the 
intervention, participants described their fatigue 
and pain to be at moderate to severe levels, in 
addition to high anxiety levels. After intervention, 
results showed that there was a reduction in 
fatigue, body weight, waist circumference, 
anxiety levels, and overall pain (Yuen et al., 2011). 
This shows that exercise has a positive effect on 
SLE. 

 The American College of Sports Medicine 
(ACSM) gives guidelines regarding the 
importance of obtaining health-related physical 
fitness testing. Exercise testing can be important 
to collect baseline data, educate individuals on 

their health and fitness status, help develop 
proper individualized exercise programs, allow 
for short- and long-term evaluations of 
progress, and motivate individuals to attain 
fitness goals (Liguori et al., 2022). There are 
different positive benefits to participating in 
exercise testing. When individuals with SLE 
begin to exercise, some of these considerations 
are important. Since there is little research on 
SLE and its relationship to exercise testing, it is 
hard to identify which testing procedure should 
be used. If symptom-limited exercise testing is 
implemented, supervisors should adhere to the 
same recommendations for apparently healthy 
adults. Typically, those who have SLE will have a 
lower exercise capacity, anaerobic threshold, 
max minute ventilation, max heart rate, and 
resting lung function. These are important 
factors to be aware of when patients are 
participating in exercise testing (Ayan & Martin, 
2007). Additionally, SLE patients may experience 
a 27% lower Vo2max than normal which may 
attribute to quicker fatigue (Yeun et al. 2016). 
When participating in exercise testing, it is 
important to give adequate warm-up time, 
understand the possibility of flare-up due to the 
testing, and the monitoring of pain using the 
Borg CR20 scale (Liguori et al., 2022). 

 The goal when creating an exercise 
prescription (ExRx) is to enhance one’s physical 
fitness and promote healthy modification for 
reduction of chronic risk factors. Beginning an 
exercise training prescription should include an 
individualized program to suit the needs of the 
patient. The program should include specific 
intensity, frequency, duration, mode, and rate of 
progression for SLE patients. According to 
ACSM, the general recommendation for healthy 
individuals is to perform 30-60 minutes of 
exercise 3-5 times a week. This results in 
approximately 150 minutes of aerobic moderate 
intensity or 75 minutes of vigorous intensity 
weekly (Liguori at el., 2022). However, those who 
have been diagnosed with SLE should 
participate in a combination of aerobic, 
resistance, and flexibility training 3 to 5 times a 
week. A study was conducted with 92 patients 
who were sorted into groups to examine the 
improvements in quality of life and function 
when comparing cardiovascular and respiratory 
training. A variety of exercises were 
administered to the groups: walking, cycling, 
free weights, and elastic band training. The 
results showed that within each group there was 
an increase in both aerobic capacity and 
reduction of symptoms (Abrahao et al., 2016). 
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This study shows that it is important to 
incorporate a variety of exercises to meet the 
needs of the individual. Yuen and Bagley 
provide guideline tables that compares 
apparently healthy individual guidelines to 
individuals with SLE (2016). For unconditioned 
individuals, ExRx should begin at a lower 
intensity and frequency then slowly progress 
forward. For those conditioned, they should 
begin at a moderate level and adjust 
accordingly. 

 It is difficult to identify the effects of 
exercise on the biomechanisms of SLE. A major 
consideration are inflammatory markers. Again, 
there is limited information to confirm whether 
exercise reduces inflammatory markers in SLE. 
Some studies have shown that exercise can 
reduce specific symptoms and risk factors for 
SLE patients. A 12-week intervention study of 
aerobic training examined the effects of 
exercise attenuating to inflammation in women 
with SLE. During the intervention, researchers 
found that SLE patients felt a decrease in 
fatigue severity. In the post test, they found 
there was a reduction in the resting TNFR2 
levels and IL-10 inflammatory marker levels. 
Ultimately, the study found that aerobic exercise 
training programs help the inflammatory 
response in SLE. This can further attribute to the 

role of exercise on autoimmunity (Perandini et 
al., 2014). Additionally, Molina et al.’s review 
suggests that regardless of the limitation of 
confirmed data, regular exercise has been 
associated with the decline in inflammatory 
markers (IL-12, CRP and TNF-a) in SLE patients 
in comparison to those without SLE (2021). Ayan 
and Martin gives rise to the understanding of 
exercise on specific patient symptoms in a 
review (2007). One of the most common 
symptoms that SLE patience experience is 
fatigue, with an average of 80-90% within 
individuals (Fortuna & Brennan, 2013). It is 
common to see SLE individuals not participating 
in physical activity because of the increase in 
fatigue. However, Ayan and Martin share that by 
not participating in exercise to increase aerobic 
fitness and muscular power, the individual will 
have an increase in fatigue and severity of 
symptoms (2007). 

 Obesity is a risk factor that plays a role in 
the severity of SLE patients. Studies have shown 
that there is high concentration levels of the 
inflammatory markers, IL-6 and CRP, in obese 
individuals which contributes to the 
manifestation and increase in inflammation 
(Ayan & Martin, 2007). A study conducted on 115 
individuals gathered multi-follow up information 
regarding obesity in SLE patients. Research 
identified that on the first follow up, 11.8% of 
individuals were obese. By the end of the study, 
some patients had increased weight gain and 
showed signs of an increased severity and risk 
for SLE overall (Tedeschi et al., 2017). Advising 
patients to participate in exercise 30 minutes a 
day, 3 times a week, can contribute to weight 
loss and lower the risk of obesity. Regardless of 
the limited information, exercise does attribute 
to the reduction of some symptoms and risk 
factors of SLE.  

CONCLUSION 
SLE is the most common form of lupus that 
causes the body’s immune system to attack its 
own tissues and organs. This autoimmune 
disease is most prevalent in African American 
women (Guillermo et al., 2010). It is thought that 
three different factors contribute to the disease: 
(1) genetics and inflammatory markers, (2) 
environmental factors such cigarette smoking, 
alcohol consumption, oral contraceptives, and 
(3) hormonal factors. Pharmacotherapy is the 
main form of treatment for SLE and aims to 
control the individual’s symptoms (Pan at el., 
2020). Patients with SLE may experience 
symptoms of pain, fatigue, and inflammation. 
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There is research that gives evidence that 
exercise does not alter disease activity itself. 
Yet, exercise does have a positive effect on the 
symptoms that coincide with SLE (Yuen & 
Bagley, 2016). Many studies do advise SLE 
patients to participate in a combination of 
aerobic, resistance, and flexibility training to 
minimize symptom severity and increasing the 
risk of other risk factors to contribute to the 
severity of the disease. ❖ 
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