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differences in study design, measurement tools, and par-
ticipant characteristics. This heterogeneity, coupled with 
the risk of bias inherent in the included observational stud-
ies, limits the generalizability of findings. Objective meas-
urements suggest PA levels may be lower among adults 
with spondyloarthritis than in healthy population controls. 
Self-reported PA and self-reported rates of adherence to 
PA recommendations varied largely across studies; higher 
disease activity was associated with lower self-reported PA 
levels. Physical activity levels may be lower in adults with 
axial spondyloarthritis, with higher disease activity associ-
ated with lower PA levels.

Keywords  Physical activity · Exercise · 
Spondyloarthritis · Ankylosing spondylitis

Introduction

The spondyloarthropathies (SpA) are a heterogeneous 
group of inflammatory conditions that include ankylos-
ing spondylitis (AS), reactive arthritis (ReA), enteropathic 
spondylitis, or arthritis associated with inflammatory bowel 
disease (IBD), psoriatic arthritis (PsA), and undifferenti-
ated spondyloarthropathy (uSpA) [1]. Depending on the 
clinical features and imaging, SpA can be classified as pre-
dominantly axial or predominantly peripheral [2, 3]. They 
are associated with decreased physical function, decreased 
work productivity, and lower health-related quality of 
life (QoL) [4–6]. Elevated cardiovascular risk factors and 
increased cardiovascular morbidity and mortality have been 
associated with AS and PsA [7, 8].

A combination of pharmacological and non-phar-
macological treatment modalities is advocated for opti-
mal management of patients with AS and PsA [9, 10]. 

Abstract  Physical activity (PA) is associated with 
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chronic diseases and the general population. As the ben-
efits are dose-dependent, this review aims to estab-
lish the PA levels of adults with spondyloarthritis and 
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databases (Cochrane Central Register of Controlled Tri-
als, EMBASE, MEDLINE/PubMed, PEDro, AMED, 
CINAHL) were systematically searched from inception to 
May 2014 using medical subject headings and keywords. 
This was supplemented by searching conference abstracts 
and hand-searching reference lists of included studies. Eli-
gible studies were randomized controlled trials and obser-
vational studies of adults with SpA in which free-living PA 
or energy expenditure levels were measured. Subjects less 
than 18 years or with juvenile-onset SpA were excluded. 
Outcomes included objective and self-report measure-
ments. Two reviewers independently screened studies for 
inclusion and assessed methodological quality using the 
Cochrane risk of bias tool and the RTI item bank. From 
the 2,431 records reviewed, nine studies involving 2,972 
participants were included. This review focused on quali-
tative synthesis. Meta-analyses were not undertaken due to 
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Exercise-based interventions have been found to be safe 
and to yield beneficial physical and psychological effects in 
adults with SpA [11]. In this context, exercise is a planned, 
structured, and repetitive activity, with an objective to 
improve or maintain the elements of physical fitness [12]. 
Exercise is just one component of physical activity (PA), 
which includes any bodily movement produced by skeletal 
muscles that results in energy expenditure [12]. PA occur-
ring in all aspects of daily free  living contributes toward 
energy expenditure; this is often subdivided into work, 
transport, leisure time, and domestic activities. Global rec-
ommendations for health enhancement and prevention of 
non-communicable diseases are based on PA rather than 
exercise, and the health-related benefits are numerous.

In the general population, PA has been found to reduce 
the risk of cardiovascular disease, obesity, colon and breast 
cancers, type 2 diabetes, and osteoporosis [13, 14]. It also 
improves musculoskeletal health and reduces the symp-
toms of depression [15]. The World Health Organization 
(WHO) recommendations on PA state that adults should 
perform ≥150  min/week of moderate intensity aerobic 
physical activity (PAmod), or ≥75  min/week of vigorous 
intensity aerobic physical activity (PAvig), or an equivalent 
weekly combination of PAmod and PAvig. Furthermore, PA 
should be performed in bouts of at least 10 min and should 
be supplemented by muscle-strengthening activities on two 
or more days [15]. It is further recommended that older 
adults with medical conditions engage in PA in a manner 
that effectively and safely treats their condition and pre-
vents the development of other chronic diseases [16].

Despite strong evidence that physical inactivity 
adversely affects many aspects of health, the recommenda-
tions for the management of SpA do not contain specific 
guidance on PA. Studies have traditionally focused spe-
cifically on flexibility-based interventions, with few inves-
tigating the effects of aerobic exercise. No study has sys-
tematically reviewed PA in adults with SpA. The aims of 
this systematic review were to (1) explore the PA levels of 
adults with SpA, (2) compare the PA levels of adults with 
SpA to healthy, equivalent controls, and (3) examine the 
effect of interventions on PA levels of adults with SpA.

Materials and methods

A protocol outlining the planned search strategy and 
methods of analysis for this review was registered 
online with a registry of systematic reviews (available 
at http://www.crd.york.ac.uk/prospero/display_record.
asp?ID=CRD42014007607#.Uy_r0vl_u0I). This review 
was guided by the recommendations for reporting of sys-
tematic review and meta-analysis of observational studies 
in epidemiology (MOOSE) [17].

Eligibility criteria

Adults diagnosed by a rheumatologist as having AS, ReA, 
PsA, uSpA, or enteropathic spondylitis were included in 
this study. Participants under 18 years of age or with juve-
nile-onset SpA were excluded. Randomized controlled tri-
als (RCTs) and observational studies with or without con-
trols were considered for inclusion. Review articles, case 
reports, commentaries, and studies with ≤5 participants 
were excluded.

The primary outcomes of interest were free-living PA 
levels or energy expenditure levels collected over ≥24  h. 
These included both self-report methods (e.g., question-
naires) and objective measures (e.g., accelerometry). 
Depending on the measurement method employed, outputs 
were expressed as continuous variables (e.g., kJ/day, MET-
minutes per week) or categorical variables (e.g., meeting/
not meeting national guidelines, high/moderate/low PA 
level) (see Supplement 1).

Information sources and study selection

Studies were retrieved by searching six electronic data-
bases (MEDLINE/PubMed, EMBASE, PEDro, AMED, 
CINAHL, and The Cochrane Central Register of Con-
trolled Trials) from their inception to May 2014. Search 
terms were adapted for use with each database. Common 
keywords and medical subject headings were related to two 
components: (1) the condition and (2) PA (see Supplement 
2). No search restrictions were imposed. The electronic 
database search was supplemented by searching abstracts 
from the annual congresses of the World Confederation for 
Physical Therapy (2003–2011), the American College of 
Rheumatology (2006–2013), the European League Against 
Rheumatism (2002–2013), and the American Physical 
Therapy Association (2002–2013). When only abstracts 
were available in the published literature, authors were 
contacted seeking full-text manuscripts of relevant stud-
ies. Finally, a hand search of the reference lists of included 
studies was conducted.

Two reviewers (TOD and FW) independently screened 
titles and abstracts to identify studies that potentially met 
the eligibility criteria. Full-texts of these reports were 
retrieved and assessed for eligibility by the same two 
reviewers. Foreign-language articles were translated into 
English. Disagreements on inclusion were resolved by dis-
cussion to achieve consensus, and failing agreement, a third 
reviewer (FOS) was consulted.

Data collection and analysis

A data extraction template based on Cochrane recommen-
dations was piloted on five randomly selected studies and 
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modified accordingly for this review [18]. One reviewer 
(TOD) recorded (1) study characteristics, (2) participant 
characteristics, and (3) PA outcome data. In studies includ-
ing a control group, the differences in group means (with 
95 % confidence interval) were calculated at clinically rel-
evant time points (i.e., baseline and post-intervention). In 
cases where elaboration on published material was needed 
or further data were required, study authors were contacted 
requesting the pertinent information. Meta-analyses were 
planned but ultimately deemed inappropriate due to the 
heterogeneity of study designs and interventions. Statisti-
cal analysis was conducted using SPSS version 21 (IBM, 
Armonk, NY, USA).

Risk of bias and levels of evidence

A risk of bias appraisal of included studies was performed 
independently by two reviewers (TOD and FW). Disagree-
ments between the reviewers were resolved through dis-
cussion to achieve consensus. Failing agreement, a third 
reviewer (FOS) arbitrated. For randomized and quasi-ran-
domized controlled trials, the Cochrane Collaboration’s 
risk of bias tool was used. This tool rated the risk of bias 
across six domains as low, high, or unclear (selection bias, 
performance bias, detection bias, attrition bias, reporting 
bias, and other sources of bias including confounding) [18]. 
For observational studies, the RTI item bank for assess-
ing the risk of bias and confounding was used [19]. In 
accordance with the developers’ instructions, this tool was 
adapted to cater to the review topic and the design types 
of the included observational studies. Eight validated items 
assessing selection bias, detection bias, reporting bias, con-
founding, and overall bias of each study were selected. For 
each item, criteria relevant to determining the risk of bias 
were indicated to assist reviewers.

Results

Study selection

A total of nine studies, reported across 11 articles pub-
lished between 2012 and 2014, were included in this 
review. The search strategy is summarized in Fig.  1. The 
electronic database search returned 2,410 records (after 
removal of duplicates), and an additional 21 reports were 
identified from the conferences abstracts search. Of the 
2,431 records screened for eligibility by title and abstract, 
47 titles were considered for full-text review. Studies were 
excluded for not meeting study design criteria (n = 1,454), 
not investigating an SpA cohort (n = 207), and not report-
ing free-living PA over at least 24 h (n = 723). When mul-
tiple articles reported different data from the same study, 

results were pooled under a primary study. As such, data 
reported by van Genderen et al. [20] are included with the 
data from Plasqui et al. [21], and results from the study by 
Halvorsen et al. [22] are combined with those from Fongen 
et al. [23]. Upon request,  the authors of two studies pro-
vided additional relevant data not included in the published 
full-texts [24, 25].

Study characteristics

Seven of the included studies employed a cross-sectional 
design, while one RCT [26] and one validation/reliability 
study [27] were also included (baseline data are reported 
for RCT and reliability studies). Three studies included 
matched population controls [21, 23, 28], one study com-
pared findings to existing normative data [29], and the RCT 
compared exercising and non-exercising groups of adults 
with AS [26].

Study characteristics are summarized in Table 1. A total of 
2,972 participants with SpA were included (F/M; 1,373:1,585, 
14 unspecified), and 198 population controls. The predominant 

Fig. 1   PRISMA flow diagram of study selection process
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subtype was AS. The median (IQR) study sample size was 
106 (210). Subject characteristics varied in age, disease dura-
tion, disease severity, and medication use (Table 2).

Physical activity was measured by questionnaire in six 
studies [20, 23–25, 29, 30], by accelerometry in one study 
[28], and by both methods in three studies [21, 26, 27]. The 
diversity of measurement tools used to quantify PA gener-
ated a variety of outcome variables.

Risk of bias within studies

The Cochrane risk of bias form was used to assess the RCT 
by Niedermann et al. [26], and the risk of bias was low. The 
remaining observational studies were appraised using the 
RTI item bank, and the results are summarized in Table 3; 
taking study limitations into consideration, individual study 
results were deemed credible. All studies included partici-
pants with a formal diagnosis of SpA, although the criteria 
used in the study by Brophy et al. [30] are unclear, and two 
studies used patient-reported doctor diagnoses to classify 
patients attending rheumatology clinics [24, 25]. Although 
no study protocols were reported, reporting bias appears 
low as no primary outcomes appeared missing. Confound-
ing was accounted for in four studies by statistical adjust-
ment [29], or control matching for age and gender. Addi-
tionally, studies also matched controls for residential area 
[23], body mass index [21], and data collection period [28].

Synthesis of results

A meta-analysis was not undertaken due to the heterogene-
ity of study designs, participant characteristics, PA meas-
urement tools, and outcome variables. Consequently, this 
review focused on a qualitative synthesis of the studies.

Accelerometry

Four studies objectively measured PA using accelerom-
etry (Table 4). Niedermann et al. [26] used an ActiGraph to 
monitor PA before and after a 12-week aerobic exercise inter-
vention. The waist-mounted monitor was worn for 7  days, 
including two weekend days. The authors reported mean 
(SD) output of 336.3 (184.9) counts/min prior to the interven-
tion; this was comparable to baseline PA of a control group 
with AS who attended group discussions on coping strate-
gies and mindfulness-based stress reduction (mean difference 
[95 % CI]; 34.2 counts/min [−29.1 to 97.5]). Post-interven-
tion PA scores were not significantly changed in either group 
(MD [95 % CI]; 2.9 counts/min [−53.0 to 47.2]).

Arends et al. [27] explored the construct validity of 
two PA self-report questionnaires by comparing agree-
ment with output from uniaxial ActiGraph acceler-
ometers in an AS cohort. The devices were worn for a 

minimum of 10 waking hours (except during water-based 
activities) for 5–7  days (including two weekend days). 
Mean (SD) ActiGraph output of 236 (106) kilocounts/day 
was reported.

Swinnen et al. [28] used the SenseWear Pro3 Armband to 
measure PA. The device combines a two-axial accelerometer 
with thermal sensors and estimates minute-by-minute energy 
expenditure and PA intensity. The device was worn for 5–7 
consecutive days, for a minimum of 90 % of each 24-h day. 
In a group of patients with axial SpA, the authors reported 
physical activity levels (PAL), energy expenditure, and mod-
erate/vigorous physical activity (MVPA). These outcomes 
were significantly lower than healthy matched controls 
(p < 0.048, p < 0.045 and p < 0.029, respectively).

Plasqui et al. [21] used the triaxial Tracmor accelerom-
eter to measure PA of adults with AS and matched controls. 
The device was worn around the waist during waking hours 
for seven consecutive days. Unlike Swinnen et al. [28], this 
was not statistically different to PA levels of the healthy 
control group.

Self-report questionnaires

Eight studies used self-report questionnaires to measure PA 
(Table  5). In their validation and reliability study, Arends 
et al. [27] assessed PA using both the long form of the 
International Physical Activity Questionnaire (IPAQ-LF) 
and the Short Questionnaire to Assess Health (SQUASH). 
Participants were divided into validity and reliability arms, 
and the authors reported median (IQR) group PA measured 
with the IPAQ-LF of 3,849 (1,470–8,132) MET-minutes 
per week and 5,937 (2,126–11,601) MET-minutes per 
week, respectively. Total activity scores on the SQUASH 
were 7,267 (3,453) [mean (SD)] and 5,760 (3,360–6,890) 
[median (IQR)], respectively.

Fongen et al. [23] compared PA of participants with low 
disease activity and those with high disease activity (high 
disease activity: ASDASCRP > 2.1 units), and compared both 
to healthy controls. The IPAQ-LF was used to measure PA. 
Participants with high disease activity reported significantly 
less weekly PA compared to participants with low disease 
activity and controls (p < 0.02 and p < 0.01, respectively).

In a questionnaire circulated to an AS cohort, Brophy 
et al. [30] measured PA on the short form of the IPAQ 
(IPAQ-SF) and reported a median (IQR) PA of 1,719 MET-
minutes per week (396–3,892). The authors also reported 
that participants with a high level of disease activity (BAS-
DAI > 60; scale 0–100) had lower PA levels than those with 
milder disease activity (p = 0.0028).

In the study by Manning et al. [24], 508 patients attend-
ing a rheumatology clinic completed the IPAQ-SF. Fourteen 
respondents had a diagnosis of AS and reported a mean score 
of 1,862 MET-minutes per week (95 % CI 873.0–2,851.9).
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In addition to measuring PA by accelerometry, Nieder-
mann et al. [26] employed the Office in Motion Question-
naire (OIMQ) and assigned METs to each reported activity. 
Mean baseline OIMQ in the intervention group was 71.8 
(39.1) METs per week, which was comparable to controls 
(MD [95  % CI]; −6.6 MET per week [−25.5  to  12.3]). 
Post-intervention, there were no significant between-
group differences reported. In keeping with these findings, 
Van Genderen et al. [20] found no significant differences 
between an AS group and matched controls in self-reported 
PA measured on the Baecke Physical Activity questionnaire 
[median (IQR); 8.4 (1.4) vs. 8.4 (1.6), respectively].

Comparisons to physical activity guidelines

Four studies examined compliance with PA guidelines. 
Fongen et al. [23] determined whether or not partici-
pants were meeting health-enhancing physical activity 
(HEPA) requirements based on IPAQ-LF results. They 
defined meeting HEPA as engaging in 30-min PAmod on 
≥5  days/week, or engaging in 20-min PAvig on ≥3  days/
week achieving ≥600 MET-minutes per week. Partici-
pants with low disease activity met the criteria more fre-
quently than respondents with high disease activity (61 vs. 
41 %, p < 0.02). Neither group was significantly different 

compared to the control group (49 % meeting HEPA crite-
ria, p < 0.1 and p < 0.28, respectively).

Based on the results from the IPAQ-SF, Manning  
et al. [24] reported that 71  % of adults with AS exceeded 
weekly PA recommendations of >500MET-minutes per week; 
21 % were classified as inactive. O’Dwyer et al. [25] admin-
istered a single-item measure to determine self-reported PA 
in a population attending rheumatology clinics. Of the SpA 
subset, 17.2  % met national guidelines of participating in 
≥30 min of PA on ≥5 days per week (41 % reported no PA).

Haglund et al. [29] gathered information on PA in a large 
SpA cohort through a questionnaire enquiring about weekly 
PA frequency, duration, and intensity. They reported that 
68 % of respondents with SpA met the WHO recommenda-
tion for PA, a rate slightly higher than that observed in the 
general Swedish population (RR 1.09, 95 % CI 1.04–1.15).

Discussion

Main findings

This is the first systematic review of PA in adults with 
SpA. The evidence from two studies comparing objec-
tively measured PA levels of adults with axial SpA to 

Table 3   Risk of bias appraisal 
using RTI item bank

Study 1 2 3 6 9 11 12 13

Arends et al. [27] N N N/A Y N Y N/A U

Brophy et al. [30] N N N/A U N Y N/A U

Fongen et al. [23] N N N Y N Y Y P

Haglund et al. [29] U N N U N Y Y N

Manning et al. [24] N N N/A U N Y N/A N

Niedermann et al. [26] Cochrane Collaboration risk of bias tool used. Overall risk of bias low

O’Dwyer et al. [25] N N N/A U N Y N/A N/A

Plasqui et al. [21] P Y N Y N Y Y N

Swinnen et al. [28] U Y N Y N Y Y N

N: No; Y: Yes; N/A: not applicable; U: unclear; P: partially

 1. Do the inclusion/exclusion criteria vary across the comparison 
groups of the study?

Selection bias

 2. Does the strategy for recruiting participants into the study differ 
across groups?

Selection bias, confounding

 3. Is the selection of the comparison group inappropriate? Selection bias, confounding

 6. Were valid and reliable measures implemented consistently across 
all study participants to assess inclusion/exclusion criteria, physi-
cal activity outcomes, and potential confounders?

Detection bias, confounding

 9. Are any important primary outcomes missing from the results? Reporting bias

 11. Are results believable taking study limitations into consideration? Overall assessment

 12. Were there any attempts to balance the allocation between the 
groups or match groups?

Confounding

 13. Were important confounding variables not taken into account in the 
design and/or analysis?

Confounding
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matched population controls is conflicting; PA may be 
decreased [28] or no different [21]. In the AS subtype, 
participants with high disease activity reported engag-
ing in significantly less PA than respondents with low 
disease activity [23, 30]. Arends et al. [27] also found 
PA scores to be related to disease activity, physical func-
tion, and quality of life; however, causality has not been 
established due to the cross-sectional design of these 
studies.

Estimates of compliance with PA recommendations to 
achieve health-related benefits vary across studies from 
17 % [25] to 71 % [24]. Comparisons with healthy popula-
tion controls are mixed. The large disparity may be in part 
due to differences in outcome measures, criteria for meet-
ing recommendations, participant characteristics, and con-
dition-related factors (e.g., disease duration, medications 
usage, and disease severity).

Interventions

Just one study measured the effect of an aerobic exercise 
intervention on PA [26]. Although the volume of PA per-
formed by the exercise group during the intervention phase 
was substantial, at the conclusion, participants reverted to 
baseline PA levels and no follow-up period was performed 

to examine long-term effect on PA behavior. This is not 
surprising as increasing free-living PA was not the primary 
aim of this aerobic exercise and flexibility intervention. 
Interventions specifically  targeting PA beliefs and motiva-
tion to engage in PA have shown efficacy in improving PA 
participation in adults with arthritis [31, 32].

Methodological considerations

Accurate measurement of PA is essential for the study 
of the relationship between PA and health in adults with 
rheumatic conditions. The practical benefits of using self-
reported PA questionnaires include the low cost, low par-
ticipant burden, and general acceptance among patient 
groups. However, they possess several limitations in reli-
ability and validity [33]. Arends et al. [27] found only 
modest construct validity for the IPAQ-LF and SQUASH 
questionnaires compared to the ActiGraph accelerometer. 
The validity and reliability of the remaining questionnaires 
included in the review has not been established in an SpA 
population.

Direct measurement by accelerometry allows objective 
PA data to be gathered, although this method is not without 
limitations. Certain types of activities, such as upper body 
work or strengthening exercises, may be underestimated, 

Table 4   Physical activity measured by accelerometry

Mean (standard deviation) unless otherwise indicated

AS ankylosing spondylitis, aSpA axial spondyloarthritis, MET metabolic equivalent, MVPA moderate–vigorous intensity physical activity, PA 
physical activity, PAL physical activity level, PAmod moderate intensity physical activity, PAvig vigorous intensity physical activity

* Median (interquartile range)
¥  Additional data from van Genderen et al. [20]

Study Accelerometer Output Results

Arends et al. [27] ActiGraph (uniaxial) Kilocounts per day 236 (106)

Niedermann  
et al. [26]

ActiGraph  
(model unspecified)

AS exercise group AS control group

Counts per minute
PAmod minutes per day
PAvig (units of ≥20 min per week)

336.3 (184.9)
145.9 (54.2)
11.1 (9.4)

370.5 (145.0)
170.4 (64.5)
13.6 (12.9)

No significant between-group differences in PA at 
baseline

Plasqui  
et al. [21]

Tracmor  
(triaxial accelerometer)

AS Controls

PAL (MET)
Kilocounts per day

1.73 (0.15)
319 (105)

1.74 (0.09)
326 (66)

Kilocounts per minute 0.30 (0.09)*¥ 0.33 (0.09)*¥

No significant between-group differences in PA

Swinnen  
et al. [28]

SenseWear Pro 3 Armband
Multisensor device (2-axial  

with thermal sensors)

aSpA Controls

Energy expenditure METs.h/day
PAL (MET)
MVPA min/day

34.55 (31.08–39.41)*
1.45 (1.31–1.67)*
98.19 (71.93–169.26)*

36.40 (33.43–41.01)*
1.54 (1.41–1.73)*
144.71 (96.98–208.05)*

Energy expenditure, PAL and MVPA signifi-
cantly lower in patients with aSpA than controls 
(p < 0.045, p < 0.048, p < 0.029 respectively)
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while many devices cannot monitor water-based activities 
[34]. Self-reported PA measures can both under- and over-
estimate PA compared to accelerometry [35], with no clear 
trends in the degree to which PA estimates diverge across 
measures. For these reasons, direct comparison and pooling 
has been avoided in this review.

A priori sample size calculations were reported in the 
studies by Niedermann [26] and Halvorsen [22]; however, 
neither were calculated for PA outcomes. The remain-
ing studies may also have been underpowered and at risk 
of type 2 error, or overestimating effect sizes. The lack of 
healthy population controls in some studies limits conclu-
sions that may be drawn. Sampling methods varied, and 
there is a possibility of selection bias.

Clinical implications

Current practice guidelines advocate exercise as a key com-
ponent of the management of axial SpA, but lack guidance 
on the amount of PA needed to derive condition-specific 
and general health benefits [9]. This is particularly perti-
nent as SpA have a  higher incidence of comorbidities, such 
as cardiovascular disease and osteoporosis, that may be 
favorably impacted by increasing PA [7, 8, 36]. Although 
evidence of a higher prevalence among the SpA population 
of other chronic conditions such as obesity and diabetes is 
conflicting, PA could potentially also ameliorate these.

Advice on PA would be welcomed by the majority of 
patients attending rheumatology clinics, though in approxi-
mately half the cases, this is never discussed [24, 37]; 
adults with rheumatic conditions are largely unaware that 
PA guidelines exist [25]. There is a strong case for rec-
ommendations on PA among adults with SpA; however, 
it is yet to be determined whether PA guidelines for the 
general population are optimal for adults with rheumatic 
conditions.

Limitations of the study

The diversity of design and the inherent biases of observa-
tional studies make reviewing the methodological quality  
challenging. Numerous appraisal tools are described in the 
literature, yet no gold standard exists for evaluating risk 
of bias [38, 39]. In this review, a decision to use either the 
RTI item bank or the Cochrane Collaboration’s risk of bias 
tool was made on the basis of the methodological design of 
individual studies. Neither tool ascribes a score, as quality 
scoring of observational studies remains controversial; key 
components of design rather than aggregate scores were 
considered more important [17].

The heterogeneous nature and methodological limitations 
of the included studies prevent firm conclusions being drawn 
and restrict the generalizability of findings. The included 

studies included participants classified as predominantly 
axial-SpA; consequently, no inference can be made about 
predominantly peripheral-SpA, in which PA may be differ-
ently affected due to peripheral joint involvement [2, 3].

Areas for future research

Larger epidemiological studies objectively measuring free-
living PA would build on existing studies that utilized self-
report questionnaires. Longitudinal studies would allow 
investigation of cause–effect relationships between soci-
odemographic and condition-related factors and PA behav-
ior. Studies exploring the effect of current management 
strategies on long-term PA habits are needed, as are studies 
investigating strategies to positively influence PA behav-
ior in adults with SpA. Finally, working toward including 
specific PA recommendations in SpA practice guidelines 
would add clarity for patients and healthcare practitioners.

Conclusions

Higher disease activity was associated with lower self-
reported PA levels compared to lower disease activity and 
controls. Objective measurement suggests PA levels may 
be lower among adults with SpA than among the general 
population. However, the heterogeneity of study designs 
and measurement tools, coupled with the inherent risk of 
bias of observational studies, limits the conclusions that 
may be drawn regarding the PA levels of adults with SpA.
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