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ORIGINAL RESEARCH

INTRODUCTION
Systemic lupus erythematosus (SLE) and systemic sclerosis 
(SSc) are chronic autoimmune diseases grouped together in 
this research because they share similar clinical features 
including inflammation of joints and internal organs (1), 
disabling pain, mental deterioration, and debilitating fatigue 
(2,3), and subsequent physical inactivity, deconditioning, 

and reduced health-related quality of life. There is also a 
higher risk of developing comorbidities such as osteoporosis 
(4) and atherosclerotic cardiovascular disease (CVD) (5).

People with SLE are less physically active than their 
healthy counterparts, with 60% of those with SLE not meet-
ing the World Health Organization (WHO) recommenda-
tions of sufficient physical activity (6). Similarly, people 
with SSc are significantly less physically active than those 
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without (1704 min/wk versus 2614 min/wk), and nearly 
three-quarters of people with SSc without pulmonary 
involvement are insufficiently active compared with only 
27% age-matched controls (7). Joint stiffness and contrac-
tures, shortness of breath, fatigue, and pain have been identi-
fied as barriers for people with SSc to engage in exercise (8).

Regular moderate-intensity exercise appears to be safe 
and effective in adults with SSc (9) or SLE (10,11). Exercise 
is beneficial in reducing fatigue (10–14) and improving 
symptoms of depression (15,16), quality of life (15–17), and 
aerobic fitness (15) in adults with SLE. Comparably, exer-
cise is effective in improving cardiovascular fitness (18–20), 
quality of life (9), muscle strength and function (20), and 
reducing fatigue (21) in adults with SSc. Exercise is part of 
general recommendations for care in people with most con-
nective tissue diseases, i.e., cardiorespiratory and strength 
training is recommended as routine care in rheumatoid 
arthritis (22), with significant improvements in aerobic 
capacity, physical function, and fatigue (23). Benefits of 
exercise are similar in other rheumatic conditions with 
improvements in quality of life (17), reduced inflammation 
(1,24,25), and joint symptoms (25) and no evidence of wors-
ening joint damage.

Despite these benefits, little is known of what rheuma-
tology practitioners think about exercise or whether they 
recommend it routinely to their patients with SLE or SSc. 
This is valuable information to know, considering rheuma-
tology practitioners are the primary care specialists for this 
population and the key source of health care information 
identified by their patients (26). The aim of this study is to 
understand how rheumatology practitioners view and dis-
cuss exercise with their SLE and SSc patients, potentially 
prompting the need for further research in exercise prescrip-
tion for this population.

METhODS
This study was approved by the University of Southern 
Queensland (USQ) Human Research Ethics Committee 
(H20REA009).

Recruitment
Snowball sampling was used as the method for recruiting 
Australian rheumatology practitioners. Three investigators 
(SO, MC, SF) sent individual e-mails inviting known rheu-
matology practitioners to participate in this study, who were 
then encouraged to ask other known colleagues.

Participants
Demographic details, not obtained from the interviews, were 
extracted from the Australian Health Professions Registra-
tion Agency to categorize participants (Table 1).

Interviews and Data Collection
Fully informed written and verbal consent was obtained 
from all participants in this study. Twenty-minute semistruc-
tured interviews with consenting participants were com-
pleted between April 2020 and August 2020 and undertaken 

online using Zoom Video Communications, Inc. (San Jose, 
CA, USA) at the participants’ preferred day and times. The 
principal investigator (SF) conducted all interviews, which 
were audio recorded, then transcribed verbatim using Otter 
(transcription software version number 2.3.36; Los Altos, 
CA, USA). All data were stored securely as per USQ’s 
Research Data Management policy. Transcriptions were 
returned to the participants for memory checking, with a 
2-week period allowed for review. For an unknown reason, 
1 participant asked to withdraw their transcript and wrote a 
summary letter instead, consenting its inclusion in data 
analysis in lieu of the interview transcript. Sixteen finalized 
transcripts and the letter were used in content analysis and 
formed the dataset. Transcriptions were de-identified using 
alphanumeric codes to represent each participant (rheuma-
tologists [RH] and rheumatology nurses [RNs]). Participants 
were recruited and interviews conducted until thematic satu-
ration was reached (i.e., the point at which no new themes 
were elicited).

Data Analysis
All 16 finalized transcripts and 1 summary letter were uploaded 
into NVivo (scientific software Release 1.5.1 (940); QSR 
international, Melbourne, Australia) to facilitate content analy-
sis of themes. Content analyses were undertaken by SF and 

Table 1. Participant characteristics.

Characteristics (Total n = 17) Values

Years of practice (mean, range) 26.7 (8–49)

State of work within Australia (n)

 Tasmania 1

 Victoria 2

 Queensland 1

 South Australia 1

 New South Wales 12

Practice type (n)

 Hospital 5

 Private practice 2

 Hospital and private practice 10

Rheumatology practitioner focus (n)

 SSc and/or SLE 6

 General or special interest in other conditions 
or not specified

6

Rheumatology nurse focus (n)

 SSc and/or SLE 2

 General or special interest in other conditions 
or not specified

3

Sex (n)

 Female 10

 Male 7

SLE = systemic lupus erythematosus; SSc = systemic sclerosis.
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reviewed by co-investigator MC to ensure that the themes 
captured were not biased and that there was a fair representa-
tion of the matters raised in interviews. Key quotations from 
the transcripts were selected to illustrate major themes.

RESULTS
Participants
Seventeen participants completed the interviews (RHs n = 
12, RNs n = 5). Of the 17 participants, 6 RHs and 2 RNs had 
a focused practice or special interest in SLE or SSc. The 
average years of practice of all participants was 26.7, rang-
ing between 8 and 49. Ten participants worked in both hos-
pital and private practice, 2 worked solely in private practice, 
and 5 worked only in the hospital. Twelve rheumatology 
practitioners were from New South Wales (NSW), 1 from 
Queensland, 2 from Victoria, 1 from South Australia, and 1 
from Tasmania (Table 1).

Themes
Five common themes were identified, with no apparent dif-
ferences between the views of RHs and RNs, practitioners 
from different states within Australia, or the number of years 
of practice. However, the practitioners with a focused prac-
tice in SLE or SSc seemed to address more barriers and 
safety concerns for their patients that were disease related 
i.e., resultant pulmonary fibrosis, pulmonary hypertension, 
and joint contractures. This was observed during the inter-
views and when SF and MC reviewed the participants’ 
transcripts.

Theme 1: Exercise Is Beneficial for Adults With SSc 
and SLE
Common thoughts on exercise were mostly positive, with 1 
participant summarizing, “If they comply with regular exer-
cise, they generally just feel better in themselves (RH05).” 
Another participant stated, “I think exercise is good for 
everything, and exercise is really underrated (RN04).” Par-
ticipants perceive exercise to have many benefits for adults 
with SSc and SLE, including improvements in energy, bone 
density, metabolism, sleep, muscular strength, cardiovascu-
lar health, joint range of motion, exercise tolerance, activi-
ties of daily living, blood flow and breathing, and reduced 
feelings of anxiety and depression.

When discussing exercise, most described low-impact 
and light-intensity exercise, giving examples such as walk-
ing and aqua aerobics. One participant stated, “People feel 
better after a bit of a workout, even a gentle one (RH08).” 
Exercise was identified to help patients lose weight, cope 
with their illness, provide a sense of empowerment, and 
encourage social wellbeing. One participant stated:

For a patient with chronic disease, I think it’s even 
more important for them to exercise because, when 
they have joint pain, lung or heart involvement, 
having good baseline fitness and muscle strength 
makes it easier for them to cope with their illness 
(RH01).

Another participant commented, “Hand therapists/physio-
therapists may have value in the vascular aspects of hand 
function in scleroderma by encouraging hand exercise and 
therefore blood flow (RH12).”

Theme 2: Exercise Presents Some Barriers for Adults 
With SSc and SLE
This theme appeared to divide into 3 subthemes: (a) general 
barriers, (b) structural barriers, and (c) disease-related 
barriers.

Participants perceived general exercise barriers as con-
flicting commitments in life, lack of motivation, cultural 
restrictions, not having exercised for a long time, reduced 
exercise capacity, and time of year or day (e.g., too cold). 
One participant commented that exercise is an active form of 
treatment requiring effort from the individual:

I find people are more ready for the passive type of 
treatment. They are more ready to see the podiatrist 
to cut their nails than they are to see an exercise 
physiologist, physiotherapist, or a dietician because 
they involve more active self-work (RH09).

Perceived structural exercise barriers included cost and 
limited sustainable, long-term exercise options for people 
with SSc and SLE. One participant stated:

I think the biggest barrier for exercise in [SSc] and 
[SLE] is that there is no system set up for these 
patients to continue exercise long term. . . I don’t 
think the health system is properly set up to help 
patients get into good habits with exercise, espe-
cially in long term (RN04).

Disease-related barriers included pain and fear avoid-
ance, with participants expressing that people with SLE or 
SSc fear that exercise may exacerbate their pain or disease. 
One participant stated, “Some people might just be worried 
that pain equals doing harm or damage (RH06).” Another 
participant stated:

It is certainly hard to get patients to engage in any 
sort of exercise whether it is physiotherapy or exer-
cise physiologists led. Patients are often scared, and 
they are worried that they are going to do damage 
(RN02).

Other disease-related barriers included fatigue, physical 
deformities such as finger ulcerations or skin tightening, 
general malaise, breathlessness, and muscle weakness. One 
participant stated:

If somebody has quite significant symptoms, such 
as fatigue and other lupus or scleroderma-related 
symptoms, they’re not going to be necessarily feel-
ing up to exercise. . . (RH11).

The multifactorial nature of these diseases is a barrier to 
exercise, particularly in the early stages of being diagnosed:

When you are diagnosed with these severe diseases, 
it can be quite a life-changing event. I think patients 
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are overwhelmed. . . there is a lot of concentration 
on what medical therapy you are going to go on and 
preventing complications. . . exercise is probably 
down the list. . . it is not prioritized by the medical 
staff and maybe then less by the patients. . . trying 
to fit exercise into their life is probably difficult 
(RH07).

Theme 3: Rheumatology Practitioners Are Confident 
in Providing General Exercise Advice but Lack Time 
and Confidence in Exercise Prescription
Participants reported being confident in providing general 
advice on exercise to their patients such as goal setting and 
prescribing low-intensity exercise such as walking, stretch-
ing, and balance, but lacked time and sufficient knowledge 
on prescribing specific exercises. One participant stated, 
“. . . from a rheumatology perspective, time offers a big bar-
rier (RH07).” Another said:

As [RHs], we are not well trained in knowing what 
specific program is good for what condition, but I 
think our role is to remind them to exercise, iden-
tify patients who are not exercising and then refer 
them on (RH01).

Another participant reported, “I wouldn’t be confi-
dent to give them an upper limb strengthening pro-
gram, but I would be confident to [offer advice] on 
a regular walking program. . . (RH02).”

Some participants reported difficulties in discussing 
exercise with patients who have active disease because they 
need to prioritize disease management, and given the time 
constraint during a consultation, discussion of exercise may 
be missed. Exercise seems to be discussed when disease is 
well controlled. One participant explained:

For someone with [SSc], if they have terrible skin 
involvement and worsening skin disease and short-
ness of breath from lung disease, exercise is hard to 
introduce as a major component before you’ve 
treated those manifestations (RH02).

Some participants reported that there is a lack of evi-
dence or knowledge of evidence on exercise in SSc and 
SLE, “I don’t really have full evidence on the role of exer-
cise in these 2 diseases or what would be the best type of 
exercise. . . (RH11).”

Hospital-based participants tend to refer patients to in 
house-physiotherapists, pulmonary rehabilitation, or heart 
failure programs, and private-based participants tend to refer 
to private physiotherapists or accredited exercise physiolo-
gists (AEPs) in the community.

Most practitioners asserted value in exercise for their 
patients, however, sought support with exercise information. 
One participant suggested, “I think some guidance specifi-
cally around exercise. . . , even if it’s leaflets or some practi-
cal steps to get people started [with exercise] or how to use 
an exercise physiologist. . . (RH09).” Another stated, “I 

think there is probably a role for education. . . on the role of 
exercise physiology with our patients. . . (RH07).”

Theme 4: Limited and Specific Disease-Related 
Concerns for Exercise
Most participants did not view exercise as problematic for 
adults with SLE or SSc. One participant stated, “I wouldn’t 
have any concerns that exercise would exacerbate the dis-
ease (RH07),” and another confirmed, “At times, some 
people are worried that exercise might make their disease 
worse, and I would say, to the contrary, exercise is good 
(RH08).”

Most participants emphasized the importance of indi-
vidualization and supervision because of the heterogeneity 
of SLE and SSc. One participant indicated, “My concern is 
the types of exercises that they’re doing. . . for those with 
aches and pains, high-impact exercises might not be well 
tolerated and could make their pain worse (RH04).” Another 
explained, “The main concern is that we have guidance for 
these patients and that they can feel like they’re exercising in 
a safe environment (RN02).”

Awareness of exercise environment was frequently 
raised:

. . . if somebody wants to go to the park to exercise, 
sunlight exposure could be a concern for them, as 
they might get a [skin] rash, or winter colds might 
set off Raynaud’s syndrome (RH06).

Another participant explained, “. . . with Lupus, [ultra-
violet] can activate the illness, not only just cutaneous, but 
systemically. . . (RH08).” Another participant asserted, “I’m 
not wanting patients with Raynaud’s to go running in the 
cold (RH11).” Further, participants advised that those with 
necrotic or ulcerated fingertips avoid exercising in water to 
minimize infection risk.

Participants raised concerns for those with severe dis-
ease manifestations, including pulmonary hypertension, 
pulmonary fibrosis, interstitial lung disease, severe skin and 
joint contractures, inflamed joints, and ulcerated fingertips 
and toes. One participant stated, “. . . if [patients] have 
inflammation in their joints, that can affect the propriocep-
tion of the joints, and they are more likely to injure them-
selves (RH04).” Another participant asserted:

We know pulmonary hypertension is a serious con-
dition. . . and for that reason, vigorous exercise 
training or exercise that is not monitored is not suit-
able for these patients because they are risk of 
arrhythmias and death (RH09).

Another reported:

The patients that you want to be more careful with 
exercise are usually the ones who have had it for a 
long time and who have some limitations such as 
lung disease or pulmonary hypertension, where 
their oxygen saturation may not be 100% (RN04).
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Theme 5: Facilitation of Exercise
Practitioners see value in sustained exercise, suggesting, 
“. . . exercise really does need to be long term; exercise needs 
to be forever to improve and maintain their function, flexi-
bility, strength, and fitness. . . exercise is a treatment 
(RN04),” and yet they understand that exercise presents 
some barriers for people with SLE or SSc. Participants sug-
gested strategies to facilitate safe and achievable exercise 
with the support of their medical and allied health care team.

Supervision during exercise was particularly favored. 
One participant said:

. . . patients with diffuse [SSc], with body wide 
involvement, need more guidance, supervision, and 
support with exercise. . . I do think supervision 
would be important, particularly if they had lung 
disease as well (RN05).

Another participant suggested that exercise could be 
facilitated by “. . . having a group of allied health [practitio-
ners] who are versed in [SSc] and particular strategies to 
help those patients (RH07).” Another participant said, “. . . 
[patients] need to increase [their] exercise in a sensible way, 
and under supervision is best (RN04).”

Participants identified choices that adults with SLE or 
SSc could make themselves to facilitate exercise, including 
those with SSc could choose warmer periods of the day and 
locations where they feel warm, safe, and comfortable to 
exercise, and those with SLE could choose times of the day 
when ultraviolet light is low for outdoor exercise. Pacing 
and selecting achievable exercises were identified as key 
self-management strategies, “It’s a matter of getting them to 
do exercises that they can manage (RH05).” One participant 
explained, “We usually tell [patients] to pace it throughout 
the day and accept bad days as ‘bad days’ and to work with 
their bodies instead of against them (RN03).” Another par-
ticipant recommended “. . . making sure [patients] are rest-
ing properly, not going too hard, and not doing anything 
[they] are not comfortable with (RN04).”

Following advice from rheumatology practitioners in 
this study, key recommendations for exercise practitioners 
working with adults with SLE or SSc have been summarized 
in the Box.

DISCUSSION
Exercise prescription is not a substantial component of the 
training required by rheumatology practitioners, with partici-
pants acknowledging a lack of expertise in this area. We sug-
gest that multidisciplinary care teams (e.g., RH led and 
including clinical exercise physiologists and other exercise 
practitioners) could be ideally constructed to offer support to 
each other in education and referrals. We recommend that 
multidisciplinary care teams ensure that they are collabora-
tive, communicate well, and reduce burdens such as repetition 
of tasks on patients. Schouffoer et al. (2011) identified the 
needs and preferences of health care delivery perceived by 
people with SSc and found that most people (75%) identified 
their RH as their key source of health care information (26), 

emphasizing the importance of RHs being versed in exercise 
and being part of a multidisciplinary team inclusive of exer-
cise practitioners, particularly clinical exercise physiologists.

BOX. KEY RECOMMENDATIONS FOR 
EXERCISE PRACTITIONERS WORKINg WITh 

PEOPLE WITh SYSTEMIC LUPUS 
ERYThEMATOSUS OR SYSTEMIC SCLEROSIS

• Exercise should be long term and sustainable.
• Exercise should be structured with an appropriate 

dose for the individual and progressed using a graded 
approach. Given the scarcity in evidence on the safety 
of high-intensity exercise, commence with low to 
moderate intensity, and progress accordingly and 
within the individual’s limits.

• Closely monitor physiological responses during exer-
cise through heart rate or rating of perceived exertion, 
while modulating an appropriate dose (frequency, 
intensity, timing, and type) to promote physiological 
change.

• Exercise should be individually supervised by exer-
cise practitioners (e.g., clinical exercise physiolo-
gists) who are versed in systemic sclerosis (SSc) or 
systemic lupus erythematosus (SLE). As this may not 
always be the case, it is suggested to actively famil-
iarize oneself with information about these diseases. 
Some online resources include https://arthritisaustralia. 
com.au/types-of-arthritis/lupus-systemic-lupus- 
erythematosus/ and https://www.sclerodermaaustralia. 
com.au/.

• For adults with SLE, exercise should be performed 
during times of the day when ultraviolet rays are 
lower. It is suggested to use Websites and apps such 
as https://www.sunsmart.com.au/uvalert/ to keep up 
to date about the current ultraviolet light wherever 
you are located.

• For adults with SSc or SLE who experience Rayn-
aud’s phenomenon, exercise should be performed in 
temperate environments, and avoid times of the day 
or places when and where it is too cold.

• For adults with SSc who experience digital ulcer-
ations, it is advised to avoid engaging in water-based 
exercise where they could be exposed to infections.

• For adults with SLE or SSc with joint pain or contrac-
tures, it is advised to avoid high-impact exercise that 
may exacerbate their pain.

• For adults with SSc that experience sclerodactyly 
(curling of the fingers), it is suggested to use exercise 
equipment such as ankle or wrist straps as an alterna-
tive to handheld weight to still encourage resistance 
training.

• It is important that exercise prescribed for someone 
with SLE or SSc is comfortable, and they should be 
advised to take adequate rest breaks when necessary 
and pace themselves appropriately.
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During the interviews, participants offered innovative 
ideas on ways to engage adults with SLE and SSc in exer-
cise. One participant suggested “. . . monthly support groups, 
and instead of sitting down and having coffee, they have a 
warm room and perform a fun exercise program together 
(RN05).” There is currently a support group in Australia 
called “Café conversations” led by the Autoimmune 
Resource and Research Centre and another Sydney-based 
support group led by Scleroderma NSW. These current sup-
port groups could be an opportunity for exercise practitio-
ners to lead safe, achievable, and affordable exercise for 
people with SLE or SSc.

Despite individualized and supervised exercise being the 
preferred model of care for people with SLE or SSc by par-
ticipants in this study, cost was addressed as a potential bar-
rier. In Australia, where our study was undertaken, clinical 
exercise physiology and physiotherapy services are available 
in both the private and public health settings. Gym services 
do not attract public health funding. Comparative average 
costs are $65 ($48 in US currency) per month for open access 
to a gym for independent, unsupervised exercise (27) or $70+ 
($52 in US currency) for an individual exercise session with 
an AEP (28). Although open gym access appears the most 
affordable option, it generally does not include individual-
ized supervision or exercise prescription, and it is not usually 
within the scope of practice of a fitness instructor to prescribe 
exercise to manage medical conditions. However, individu-
ally supervised exercise sessions several times per week by a 
clinical exercise physiologist or physiotherapist can be an 
economic burden on people who already require substantive 
clinical care and may not command a full-time income.

Nguyen et al. (2010) conducted a cross-sectional survey 
of 87 (n = 72 female) individuals with SSc in France to 
assess employment status and socioeconomic burden of 
disease; 60.9% of adults with SSc were on full-time sick 
leave, and 35.6% received disability pensions. Sick leave 
was associated with poor health status, and receiving a dis-
ability pension was associated with decreased income (29). 
Most disability pensions do not constitute 100% wage 
replacement, and when people cease working, it is often 
because they require increased clinical care, which may 
come at increased cost.

Exercise can be an effective tool to treat fatigue (11–
14,21) and improve quality of life (9,10,15,17) in people 
with SLE or SSc; however, in most studies, exercise inter-
ventions were undertaken at moderate to high intensity, 
while people with SLE or SSc in these studies had low to 
mild disease activity or a different disease type. For example, 
high-intensity interval training (HIIT) was found to improve 
microvascular function in those with limited cutaneous SSc 
experiencing Raynaud’s phenomenon (18). Questions 
remain as to whether those with diffuse SSc are safe, willing, 
and comfortable enough to perform HIIT. Low- to moderate-
intensity continuous or interval training could be an effective 
strategy to sustain long-term exercise; however, it is unlikely 
to drive physiological change. As such, a skilled clinical 
exercise physiologist can closely monitor physiological 

responses during exercise, while modulating an appropriate 
dose (frequency, intensity, timing, and type) to promote 
physiological change.

Due to COVID-19 restrictions in Sydney, Australia, we 
modified our intended method of recruitment and conduc-
tion of interviews. We had originally planned to recruit and 
interview participants during the 2020 Australian Rheuma-
tology Association annual scientific meeting; however, the 
conference was cancelled, and we resorted to snowball 
recruitment through e-mail, and subsequent online inter-
views with Zoom online conferencing software. We antici-
pated that a 20-minute interview could be scheduled into a 
practitioner’s clinical roster without being overly burden-
some. Our consideration of practitioners’ time was appreci-
ated when COVID-19 pandemic was affecting Australia 
because practitioners were particularly busy at this time. A 
possible limitation of snowball recruitment is that it is likely 
to result in selection bias, as we may have unintentionally 
selected participants who share the authors’ views on exer-
cise. Future studies that use similar methods could be exter-
nally validated by other rheumatology practitioners to see 
whether they agree with the presented views. Online inter-
views are becoming increasingly common as both a cost-
effective method and opportunity to recruit geographically 
distant participants (30); however, conducting interviews 
online poses some limitations including not being able to 
respond easily to participants’ body language and emotional 
cues as well as technological difficulties (31).

CONCLUSIONS
Rheumatology practitioners highly value exercise for people 
with SSc or SLE, with many perceived benefits, some spe-
cific barriers for exercise engagement, and limited safety 
concerns specific to their disease. Rheumatology practitio-
ners offer recommendations to facilitate safe exercise for 
people with SLE or SSc and express the potential for exer-
cise practitioners to provide more information and options 
for their patients to engage in long-term and affordable 
exercise that is supervised and individually tailored.

Acknowledgments: The authors thank the 17 rheumatology clinicians 
who participated in this study. We also thank Suzanne Marks (Executive 
Officer, Australian Rheumatology Association) for assistance in recruit-
ing participants, Marilyn Singer, (NSW Scleroderma Association presi-
dent), and Clara Dias, (NSW Scleroderma Association volunteer) for 
support, and Arianna Deer (sister-in-law) for developing the advertising 
flyer for this study.

Author Contributions: All authors were involved in drafting or revising 
this study critically for important intellectual content, and all authors 
approved the final version to submit for publication. SF had full access to 
all the data in the study and takes responsibility for the integrity of the 
data and the accuracy of the data analysis.

Study Conception and Design: Stephanie Frade, Dr Melainie Cameron, 
Dr Sean O’Neill, Dr David Greene.

Acquisition of Data: Stephanie Frade.

Analysis and Interpretation of Data: Stephanie Frade, Dr Melainie 
Cameron, Dr Sean O’Neill, Dr David Greene.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-31 via free access



 140 Journal of Clinical Exercise Physiology, Vol. 10, No. 4, 2021 www.acsm-cepa.org
O

R
Ig

IN
A

L 
R

ES
EA

R
C

h

REFERENCES
1. Perandini LA, De Sa-Pinto AL, Roschel H, Benatti FB, Lima 

FR, Bonfa E, Gualano B. Exercise as a therapeutic tool to 
counteract inflammation and clinical symptoms in autoimmune 
rheumatic diseases: Autoimmun Rev. 2012;12(2):218–24.

2. Nakayama A, Tunnicliffe DJ, Thakkar V, Singh-Grewal D, 
O’Neill S, Craig JC, Tong A. Patients’ Perspectives and 
Experiences Living with Systemic Sclerosis: A Systematic 
Review and Thematic Synthesis of Qualitative Studies: J 
Rheumatol. 2016;43(7):1363–75.

3. Sutanto B, Singh-Grewal D, McNeil HP, O’Neill S, Craig JC, 
Jones J, Tong A. Experiences and perspectives of adults living 
with systemic lupus erythematosus: thematic synthesis of 
qualitative studies: Arthritis Care Res (Hoboken). 2013;65(11): 
1752–65.

4. Gu C, Zhao R, Zhang X, Gu Z, Zhou W, Wang Y, Guo J, Bao 
Y, Sun C, Dong C, Gao J. A meta-analysis of secondary 
osteoporosis in systemic lupus erythematosus: prevalence and 
risk factors: Arch Osteoporos. 2019;15(1):1.

5. Schoenfeld SR, Kasturi S, Costenbader KH. The epidemiology 
of atherosclerotic cardiovascular disease among patients with 
SLE: a systematic review: Semin Arthritis Rheum. 2013; 
43(1):77–95.

6. Margiotta DPE, Basta F, Dolcini G, Batani V, Lo Vullo M, 
Vernuccio A, Navarini L, Afeltra A. Physical activity and 
sedentary behavior in patients with Systemic Lupus 
Erythematosus: PLoS One. 2018;13(3):e0193728.

7. Liem SIE, Meessen J, Wolterbeek R, Ajmone Marsan N, 
Ninaber MK, Vliet Vlieland TPM, de Vries-Bouwstra JK. 
Physical activity in patients with systemic sclerosis: 
Rheumatol Int. 2018;38(3):443–453.

8. Harb S, Cumin J, Rice DB, Pelaez S, Hudson M, Bartlett SJ, 
Roren A, Furst DE, Frech TM, Nguyen C, Nielson WR, 
Thombs BD, Shrier I, Scleroderma Patient-centered 
Intervention Network - Physical Activity Enhancement Patient 
Advisory T. Identifying barriers and facilitators to physical 
activity for people with scleroderma: a nominal group 
technique study: Disabil Rehabil. 2020:1–8.

9. Liem SIE, Vliet Vlieland TPM, Schoones JW, de Vries-
Bouwstra JK. The effect and safety of exercise therapy in 
patients with systemic sclerosis: a systematic review: 
Rheumatol Adv Pract. 2019;3(2):rkz044.

10. O’Dwyer T, Durcan L, Wilson F. Exercise and physical 
activity in systemic lupus erythematosus: A systematic review 
with meta-analyses: Semin Arthritis Rheum. 2017;47(2): 
204–215.

11. Wu M-L, Yu K-H, Tsai J-C. The Effectiveness of Exercise in 
Adults With Systemic Lupus Erythematosus: A Systematic 
Review and Meta-Analysis to Guide Evidence-Based Practice: 
Worldviews on Evidence-Based Nursing. 2017;14(4): 
306–315.

12. Del Pino-Sedeno T, Trujillo-Martin MM, Ruiz-Irastorza G, 
Cuellar-Pompa L, de Pascual-Medina AM, Serrano-Aguilar P, 
Spanish Systemic Lupus Erythematosus CPGDG. 
Effectiveness of Nonpharmacologic Interventions for 
Decreasing Fatigue in Adults With Systemic Lupus 
Erythematosus: A Systematic Review: Arthritis Care Res 
(Hoboken). 2016;68(1):141–8.

13. Neill J, Belan I, Ried K. Effectiveness of non-pharmacological 
interventions for fatigue in adults with multiple sclerosis, 
rheumatoid arthritis, or systemic lupus erythematosus: a 
systematic review: J Adv Nurs. 2006;56(6):617–35.

14. Yuen HKCunningham MA. Optimal management of 
fatigue in patients with systemic lupus erythematosus: a 
systematic review: Ther Clin Risk Manag. 2014;10: 
775–86.

15. Da Hora TC, Lima K, Maciel RRBT. The effect of therapies 
on the quality of life of patients with systemic lupus 
erythematosus: a meta-analysis of randomized trials: Adv 
Rheumatol. 2019;59(1):34.

16. Kelley GA, Kelley KS, Hootman JM. Effects of exercise on 
depression in adults with arthritis: a systematic review with 
meta-analysis of randomized controlled trials: Arthritis Res 
Ther. 2015;17:21.

17. Sieczkowska SM, Coimbra DR, Vilarino GT, Andrade A. 
Effects of resistance training on the health-related quality of 
life of patients with rheumatic diseases: Systematic review 
with meta-analysis and meta-regression: Semin Arthritis 
Rheum. 2020;50(2):342–353.

18. Mitropoulos A, Gumber A, Akil M, Klonizakis M. Exploring 
the microcirculatory effects of an exercise programme 
including aerobic and resistance training in people with 
limited cutaneous systemic sclerosis: Microvasc Res. 2019; 
125:103887.

19. Mitropoulos A, Gumber A, Crank H, Akil M, Klonizakis M. 
The effects of upper and lower limb exercise on the 
microvascular reactivity in limited cutaneous systemic 
sclerosis patients: Arthritis Res Ther. 2018;20(1):112.

20. Pinto AL, Oliveira NC, Gualano B, Christmann RB, Painelli 
VS, Artioli GG, Prado DM, Lima FR. Efficacy and safety of 
concurrent training in systemic sclerosis: J Strength Cond Res. 
2011;25(5):1423–8.

21. Alexanderson H, Bergegard J, Bjornadal L, Nordin A. 
Intensive aerobic and muscle endurance exercise in patients 
with systemic sclerosis: a pilot study: BMC Res Notes. 
2014;7:86.

22. Hurkmans E, van der Giesen FJ, Vliet Vlieland TPM, 
Schoones J, Van den Ende E. Dynamic exercise programs 
(aerobic capacity and/or muscle strength training) in patients 
with rheumatoid arthritis: Cochrane Database of Systematic 
Reviews. 2009;(4).

23. Hu H, Xu A, Gao C, Wang Z, Wu X. The effect of physical 
exercise on rheumatoid arthritis: An overview of systematic 
reviews and meta-analysis: Journal of Advanced Nursing. 
2021;77(2):506–522.

24. Metsios GS, Moe RH, Kitas GD. Exercise and inflammation: 
Best Pract Res Clin Rheumatol. 2020:101504.

25. Sveaas SH, Smedslund G, Hagen KB, Dagfinrud H. Effect of 
cardiorespiratory and strength exercises on disease activity in 
patients with inflammatory rheumatic diseases: a systematic 
review and meta-analysis: Br J Sports Med. 2017;51(14): 
1065–1072.

26. Schouffoer AA, Zirkzee EJ, Henquet SM, Caljouw MA, 
Steup-Beekman GM, van Laar JM, Vlieland TP. Needs and 
preferences regarding health care delivery as perceived by 
patients with systemic sclerosis: Clin Rheumatol. 2011; 
30(6):815–24.

27. Australasian Leisure Management. Latest news: Average 
cost of gym memberships $65 a month 2016. Available 
from: https://www.ausleisure.com.au/news/average-cost-
of-gym-memberships-65-a-month/#:~:text=A%20survey% 
20of%20more%20than,spending%20the%20most%20(%2470). 
Updated 2016. Accessed March 30, 2021.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-31 via free access



PersPectives on exercise for sclerosis and luPus
O

R
Ig

IN
A

L R
ESEA

R
C

h
 141

28. Deloitte Access Economics Pty Ltd. The value of accredited 
exercise physiologists to consumers in Australia: Exercise & 
Sports Science Australia. 2016. Available from: https://www2.
deloitte.com/content/dam/Deloitte/au/Documents/Economics/ 
deloitte-au-economics-value-exercise-physiologists-to-
consumers-011216.pdf. Updated 2016. Accessed March 30, 2021.

29. Nguyen C, Poiraudeau S, Mestre-Stanislas C, Rannou F, 
Berezne A, Papelard A, Choudat D, Revel M, Guillevin L, 
Mouthon L. Employment status and socio-economic burden 

in systemic sclerosis: a cross-sectional survey: Rheumatology 
(Oxford). 2010;49(5):982–9.

30. Gray LM, Wong-Wylie G, Rempel GR, Cook K. Expanding 
Qualitative Research Interviewing Strategies: Zoom Video 
Communications: The Qualitative Report. 2020;25(5): 
1292–1301.

31. Cater JK. SKYPE – A Cost-effective Method for Qualitative 
Research. Rehabilitation Counselors & Educators Journal. 
[Internet] 2011 [cited 2021 March 30];4(2)

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-31 via free access


