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Supervised Group Exercise in Axial Spondyloarthritis: 
Patients’ Satisfaction and Perspective on Evidence-Based 
Enhancements
Bas Hilberdink , Florus van der Giesen, Thea Vliet Vlieland, Floris van Gaalen, and Salima van Weely

Objective. Supervised group exercise (SGE) has been proven effective in patients with axial spondyloarthritis 
(SpA), but its contents and dosage do not always comply with current scientific insight. This aim of this study was 
to describe axial SpA patients’ satisfaction with current SGE and perspective on potential evidence-based SGE 
enhancements.

Methods. Patients with axial SpA who participated in SGE in 4 regions in The Netherlands (n = 118) completed a 
cross-sectional survey on their satisfaction with features of their current SGE (8 questions scored on a 3-point Likert 
scale; 1 overall grade, scored according to an 11-point scale) and their perspective on the introduction of appropriately 
dosed cardiorespiratory and strengthening exercise, monitoring of exercise intensity, periodic reassessments, patient 
education, and supervision by physical therapists with specific expertise (4 dichotomous questions and one 5-point 
Likert scale).

Results. Most patients were satisfied with the current total intensity (84 of 112 patients [75%]), duration (93 of 111 
patients [84%]), and load (89 of 117 patients [76%]) of the program and the proportion of mobility (102 of 114 patients 
[90%]), strengthening (90 of 115 patients [78%]), and cardiorespiratory exercise (82 of 114 patients [72%]). The 
median overall grade of the program was a 7 (interquartile range 7–8). Most patients agreed with the implementation 
of more frequent (home) exercise (73 of 117 patients [62%]), heart-rate monitoring (97 of 117 patients [83%]), and 
annual reassessments (97 of 118 patients [82%]), whereas 50% agreed with the introduction of patient education  
(37 of 74 patients). The majority found supervision by therapists specializing in axial SpA to be of high importance 
(105 of 118 patients [89%]).

Conclusion. The majority of SGE participants with axial SpA were satisfied with current SGE but also agreed 
with enhancements in line with scientific evidence. Current satisfaction levels indicate that a planned implementation 
strategy, including education and addressing potential barriers and facilitators for the uptake of enhancements, is 
warranted.

INTRODUCTION

Axial spondyloarthritis (SpA) is a chronic inflammatory 
rheumatic disease that predominantly affects the spine and sacro­
iliac joints and causes chronic back pain and stiffness. Regular 
exercise is considered to be a key component in the management 
of axial SpA (1–3) and has been shown to reduce disease activity, 
pain, and stiffness and improve physical functioning, chest expan­
sion, spinal mobility, and cardiorespiratory function in patients with 
axial SpA (4–9). Additionally, regular exercise has the potential to 

reduce depressive symptoms (10,11). With supervised group exer­
cise (SGE), greater improvements in quality of life, spinal mobil­
ity, and patient global assessment were achieved as compared 
to unsupervised, individual exercise programs (5,12–15). SGE 
appears similarly effective for patients with radiographic axial SpA 
(also known as ankylosing spondylitis) and those with nonradio­
graphic axial SpA (16). Recently, results of a systematic review on 
the effectiveness of exercise either on land or in water in patients 
with radiographic axial SpA demonstrated the added value of 
hydrotherapy and education within SGE (including 35 trials) (17).
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In many countries, SGE for patients with axial SpA was insti­
tuted a few decades ago and mostly consisted of mobility, posture, 
and respiratory exercises (sometimes supplemented with strength­
ening and cardiorespiratory exercise) that occurred on a weekly or 
twice weekly basis with a duration of up to 180 minutes (5,18,19). 
These programs may not be consistent with the current body of 
knowledge, which suggests that exercise for patients with axial 
SpA should be individually tailored and include mobility, strength­
ening, and cardiorespiratory exercise with the right intensity, dura­
tion, and frequency (3,5,8,13,15,17,20). In a systematic literature 
review, Dagfinrud et al (18) examined exercise programs from 12 
randomized controlled trials for patients with radiographic axial SpA 
and reported that most exercise programs included mobility exer­
cise (11 of 12 programs), but only less than half (5 of 12 programs) 
included strengthening or cardiorespiratory exercise. Strikingly, only 
1 exercise program met the American College of Sports Medicine 
recommendations (21) for developing cardiorespiratory fitness, and 
none met the recommendations for developing muscular strength 
(18). It has also been stated that patients should be educated 
about axial SpA and physical activity, have regular reassessments, 
and be guided by experts on exercise specifically for those with 
axial SpA (3,13,15,20,22–24). Patient education on physical activity 
and patient monitoring currently appear to be lacking (18,25).

All of the aforementioned insights would imply that several 
enhancements in current practice might be needed in order to 
improve the contents and quality of SGE for patients with axial 
SpA. As a prerequisite for successful implementation, it is impor­
tant to explore the current perspective of various stakeholders on 
this matter, including patients’ perspectives (26–29). The literature 
on patient perspective, specifically regarding SGE for patients 
with axial SpA, is scarce. A cross-sectional study by Niedermann 
et  al (26), which used a survey of 575 patients with axial SpA, 
explored barriers to and facilitators for vigorous cardiorespira­

tory exercise and identified motivation and disease symptoms as 
the most important factors for implementing vigorous cardiores­
piratory training in exercise programs; these results underpinned 
the need to address motivation and tailor exercise programs to a 
patient’s individual level. Such needs were also demonstrated in a 
qualitative study by O’Dwyer et al (30), in which the attitudes of 17 
patients with axial SpA toward their current exercise program were 
explored using individual, semistructured interviews and thematic 
analysis. The study by O’Dwyer and colleagues demonstrated a 
desire of patients for exercise to be modified to personal abilities 
and interest. Another qualitative study (31), which included 11 
patients distributed throughout 2 focus groups, concluded that 
patients prefer more education on axial SpA–specific exercise and 
better monitoring of exercise by specialized therapists. These 3 
studies underline the importance that patients with axial SpA attri­
bute to education and personalization of exercise, which could only 
be made possible with regular monitoring of exercise and periodic 
reassessments of patients’ individual levels, abilities, and interests.

Little is known about the perspectives of axial SpA patients 
on SGE and potential enhancements. The present study will 
therefore examine the satisfaction of axial SpA patients with cur­
rent SGE and their perspective toward proposed enhancements 
of the contents and guidance of SGE.

PATIENTS AND METHODS

Study design. The present study comprised the baseline 
data that was gathered between 2015 and 2017 as part of a pilot 
project on the implementation of enhancements for SGE for axial 
SpA patients in 4 regions (R1, R2, R3, and R4) in The Netherlands. 
The baseline assessment included a cross-sectional survey among 
the participants of an axial SpA–specific SGE. The pilot implemen­
tation project is ongoing and includes a baseline assessment of 
patients’ perspectives on current and future SGE, a training of 
health professionals to apply a set of evidence-based enhance­
ments, and an evaluation of patients’ experiences and satisfaction 
with the revised programs. The proposed enhancements for SGE 
were based on literature and consisted of 1) periodic reassess­
ments of (changes in) strength, mobility, physical fitness, and func­
tioning, including the setting of individual goals, thereby enabling 
the development of a personalized exercise program; 2) introduc­
tion of appropriately dosed (high intensity) cardiorespiratory and 
strengthening exercises; 3) introduction of standard monitoring 
of the intensity of cardiorespiratory exercises; 4) increase of the 
exercise frequency (by means of home exercise programs); and 5) 
provision of education on axial SpA–specific exercise.

The study protocol was reviewed by the medical ethical review 
board of the Leiden University Medical Center (MEC file P14.326), 
who determined that the study protocol did not need a full review 
based on the observational nature of the research being embed­
ded in regular care. The study was financially supported by the 
Dutch Arthritis Society (‘ReumaNederland,’ grant BP14-1-161).

SIGNIFICANCE & INNOVATIONS
•	 Recent scientific insight on supervised group exer-

cise (SGE) for patients with axial spondyloarthritis 
(SpA) recommend appropriately dosed strength
ening and cardiorespiratory exercise (in addition 
to mobility exercise), monitoring of intensity of 
cardiorespiratory exercise, periodic reassessments, 
patient education, and guidance by therapists who 
specialize in axial SpA, yet these aspects may cur-
rently be missing in practice.

•	 The majority of patients with axial SpA who partici-
pated in weekly SGE were satisfied with its current 
contents and mode of delivery.

•	 The majority of patients with axial SpA would agree 
with the introduction of program enhancements; 
however, given the high current satisfaction, a 
planned and tailored implementation strategy  
(including education) is warranted.



AXIAL SpA PATIENT PERSPECTIVES ON GROUP EXERCISE |      831

Setting. In The Netherlands, SGE for axial SpA patients 
is mostly organized by local patient associations for people with 
rheumatic diseases. Of all 82 local patient associations affiliated 
with the Dutch Arthritis Society in The Netherlands, 18 organize 
SGE for axial SpA patients. Six of these, geographically spread 
across The Netherlands, were approached for participation in 
the pilot implementation project. Four were willing to participate 
and were located in Leiden (R1), The Hague (R2), Mid Limburg 
(R3), and The Gooi (R4). Two regions were unwilling to participate,  
1 region without explanation and the other because of the inability 
of the involved physical therapists to attend the training needed to 
apply the SGE enhancements. The SGE groups from the 18 local 
associations that organize SGE for axial SpA patients are guided 
by physical or exercise therapists. The majority of these therapists 
had guided these groups for at least 5 years, but only less than 
half had attended additional training in leading patients with a rheu­
matic disease. Reimbursement for SGE varies between SGE par­
ticipants’ health insurance programs; some participants receive full 
or partial reimbursement, and some receive none. Some SGE par­
ticipants also receive individual physical therapy in addition to SGE.

Characteristics of SGE. The SGE classes in the 4 included 
regions had all been in effect since the early 1990s and were 
based on a program used in a randomized controlled trial (19). 
That program was administered weekly and consisted of 3 ele­
ments, including land-based training that comprised mobility 
exercises, sports activities, and hydrotherapy. The present SGE 
programs in the 4 regions were similar in the sense that they were 
administered weekly and had the same structure (i.e., using land-
based training, sports activities, and hydrotherapy) (see Supple­
mentary Appendix A, available on the Arthritis Care & Research 
web site at http://onlin​elibr​ary.wiley.com/doi/10.1002/acr.23892/​
abstract). However, there were differences regarding the features 
of the land-based training, with cardiorespiratory exercise only 
being regularly employed in region R3. There was also a difference 
in the total duration of the program, which varied between 90 and 
135 minutes, due to differences in duration and structure of the 
land-based training. In regions R1 and R3, 45 minutes were spent 
on mobility, strengthening, and/or cardiorespiratory exercises, fol­
lowed by 45 minutes of sports activities, whereas in regions R2 
and R4, 45–60 minutes were spent in total on both land-based 
training and sports activities. These differences may have been 
caused over time by preferences of the separate SGE regions. 
Hydrotherapy lasted 45 minutes in all regions.

Patients. The implementation project started in region R1 in 
2015 and was continued in 2017 in the other 3 regions. A pack­
age of numbered pen and paper questionnaires and patient infor­
mation letters was sent to the 4 local patient associations, who 
were responsible for inviting their SGE participants for study par­
ticipation. These local patient associations arranged the distribu­
tion and collection of questionnaires among the SGE participants, 

and they alone maintained the link between the numbered ques­
tionnaire and SGE participants to guarantee anonymity. Patients 
were eligible for the study if they were willing and able to fill in the 
survey, and they were reminded by their patient association when 
the questionnaire was not returned within 2 weeks after issuance. 
Eventually, the local patient associations returned all completed 
pen and paper questionnaires to the researchers.

Assessments. The survey was self-developed and first pilot-
tested by SGE members in region R1. Consequently, 1 question 
was slightly modified and 1 was removed. The final survey con­
sisted of 3 parts. The first part comprised patient characteristics, 
including sex, age, year of diagnosis, medication use (painkillers, 
nonsteroidal antiinflammatory drugs, disease-modifying antirheu­
matic drugs, and biologics), duration of exercise group participa­
tion, and number of days per week in which they are active for 
≥30 minutes with at least a moderate intensity. Patients reporting 
≥5 days of activity for ≥30 minutes were classified as being active 
according to the European League Against Rheumatism recom­
mendations for physical activity in people with inflammatory arthri­
tis and osteoarthritis (20).

The second part of the survey assessed patient satisfaction 
toward the current contents and guidance of their SGE as follows: 
1) how they experienced the overall intensity, duration, and load 
of the exercise programs (too much, just right, or not enough), 2) 
how satisfied they were with the composition of the program, i.e., 
the proportion of mobility, strengthening, and cardiorespiratory 
exercises (too much, enough, or too little), 3) how they experi­
enced the opportunities for personal exercises and adjustments 
(too little, sufficient, or not necessary), 4) which positive effects 
they experienced as a result of the group exercise, and 5) how 
they graded the SGE program overall (grades 0–10, anchors 
0 = “very bad” and 10 = “excellent”).

The third part of the survey evaluated the patients’ perspec­
tives on potential SGE enhancements, including their views toward 
periodic (annual) reassessments of mobility, strength, fitness, and 
physical function (in favor or not), heart-rate monitoring (in favor or 
not), exercising more than once a week (in favor or not), receiving 
education about exercise and axial SpA (in favor or not), and the 
importance of being guided by a therapist who specialized in axial 
SpA (“extremely important,” “very important,” “neutral,” “unimpor­
tant,” or “very unimportant”).

In a fourth part of the survey, which was applicable only to 
region R1, 6 more questions were used. These included prefer­
ences toward the following: 1) engaging in SGE more often but 
for less time, twice weekly (in favor or not), and SGE combined 
with an alternative exercise activity (in favor or not); 2) delivery of 
additional individual exercise (leaflet/internet, personally tailored, 
app/DVD, remote guidance, on own initiative, or not in favor); 3) 
delivery of additional guided exercise (regular sport, other axial 
SpA–specific exercise group, axial SpA–specific webcam guid­
ance, personally tailored with expert guidance, or not in favor);  

http://onlinelibrary.wiley.com/doi/10.1002/acr.23892/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.23892/abstract
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4) duration of additional exercise (<1 hour, 1 hour, 1.5 hours, or 
>1.5 hours); 5) frequency of additional exercise (1, 2, 3, or >3 extra 
weekly sessions); and 6) willingness to pay for additional exercise 
sessions (amount per session in €).

Statistical analyses. First, descriptive statistics were used 
for the characteristics of the study participants, their satisfaction 
with current SGE, and agreement with potential enhancements, 
both for the total group and for the 4 regions. Results were 
reported as frequencies (and percentages), mean ± SD, or median 
with interquartile range, where appropriate. To examine any dif­
ferences between the 4 regions, one-way analysis of variance 
(ANOVA) was used for continuous data, with a Bonferroni post 
hoc test to determine which regions differed and a chi-square 
test for categorical data. Both one-way ANOVA and chi-square 
tests are useful for comparing 4 groups for statistical significance. 
Analyses were performed using SPSS, version 23.

RESULTS

Participants. The survey was sent to 130 participants and 
was returned by 118 (91%), with similar return rates in the 4 regions: 
region R1, 43 of 48 participants (90%); region R2, 17 of 18 partici­
pants (94%); region R3, 35 of 41 participants (85%); and region R4, 
23 of 23 participants (100%). Table 1 shows patient characteristics 
overall and for each region separately. The majority of patients (64%) 
were male, and the mean ± SD age was 60 ± 12 years. Overall, the 
characteristics of the patients in the 4 regions were similar, except for 
the extent to which SGE was reimbursed (χ2(6) = 76.86, P < 0.001) 
and the duration of SGE participation, which was shorter in region 

R1 than in region R3 (F[3,111] = 3.12, P < 0.05).

Patients’ satisfaction with current SGE. The results of 
the patients’ experiences and satisfaction with current SGE are 
shown in Table 2. Overall, the majority of patients were satisfied 
with the SGE. Most participants viewed cardiorespiratory (72%) 
and strengthening (78%) exercise as receiving enough attention, 
even in the regions where these exercise types are not included. 
The proportions of patients judging cardiorespiratory exercise and 
strengthening as getting too little attention were 27% and 21%, 
respectively, whereas the proportion of patients perceiving mobil­
ity exercise as getting too little attention was 9%. Chi-square test 
findings showed that significantly more participants in R3, the sole 
location that targeted cardiorespiratory as well as strengthening 
and mobility exercise, graded their SGE with at least a score of 7, 
which was the overall median SGE grade (χ2(3) = 8.16, P < 0.05) 
(Table 2). Also, significantly fewer participants from the SGE pro­
grams with the longest duration (regions R1 and R3) judged the 

SGE duration as being too short (χ2(3) = 16.22, P < 0.01).

Patients’ perspective on potential SGE enhancements.  
In Table  3, the perspective of participants toward potential SGE 
enhancements is shown. Most proposed enhancements were 
positively appraised by the majority of patients, with the proportions 
being highest for the introduction of heart-rate monitoring (83%) 
and annual reassessments (82%). However, 37% of participants 
were not in favor of exercising more than once a week in any form 
(either supervised or unsupervised and group or individual), and 
50% expressed a need for education on axial SpA and exercise. 
Almost all SGE participants (89%) found exercise guidance by a 
therapist specializing in axial SpA very or extremely important. Anal­
ysis using the chi-square test showed that in regions R1 and R2, 
where the land-based training did not specifically focus on strength­

Table 1.  Characteristics of axial SpA patients participating in SGE in 4 regions in The Netherlands*

Overall 
(n = 118)

R1 
(n = 43)

R2 
(n = 17)

R3 
(n = 35)

R4 
(n = 23) P†

Female sex 42 (35.6) 12 (27.9) 7 (41.2) 14 (40) 9 (39.1) 0.62
Age, mean ± SD years 59.7 ± 11.6 58.5 ± 12.8 56.2 ± 11.6 62.6 ± 10.3 60.2 ± 10.7 0.24
Disease duration, mean ± SD years 24.9 ± 14.2 25.1 ± 17.7 24.1 ± 8.5 24.9 ± 11.1 25.0 ± 15.3 0.99
Medication use

Painkiller 28 (23.7) 10 (23.3) 6 (35.3) 7 (20.0) 5 (21.7) 0.66
NSAID 64 (54.2) 25 (58.1) 4 (23.5) 21 (60.0) 14 (60.9) 0.06
DMARD 10 (8.5) 3 (7.0) 1 (5.9) 2 (5.7) 4 (17.4) 0.40
Biologic 19 (16.1) 5 (11.6) 4 (23.5) 6 (17.1) 4 (17.4) 0.71
None 27 (22.9) 7 (16.3) 5 (29.4) 9 (25.7) 6 (26.1) 0.22

Days per week active ≥30 minutes
Mean ± SD days 4.8 ± 2.2 4.5 ± 2.3 4.9 ± 2.1 4.9 ± 2.1 5.5 ± 2.0 0.40
≥5 days, no./total no. (%) 66/107 (61.7) 21/39 (53.8) 8/13 (61.5) 20/33 (60.6) 17/22 (77.3) 0.22

SGE, mean ± SD years 17.8 ± 9.9 14.7 ± 9.1 20.7 ± 10.0 20.8 ± 10.4 17.0 ± 9.4 0.03
Reimbursement

Full 52 (44.1) 41 (95.3) 1 (5.9) 6 (17.1) 4 (17.4) <0.001
Partial 18 (15.3) 2 (4.7) 4 (23.5) 5 (14.3) 7 (30.4) 0.03
None 48 (40.7) 0 (0) 12 (70.6) 24 (68.6) 12 (52.2) <0.001

* Values are the number (%) unless indicated otherwise. SpA = spondyloarthritis; SGE = supervised group exercise; NSAID = 
nonsteroidal antiinflammatory drug; DMARD = disease-modifying antirheumatic drug. 
† P value of chi-square test for categorical data and of one-way analysis of variance for continuous data. P < 0.05 indicates a significant 
difference between the 4 regions. 
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ening and cardiorespiratory exercise, fewer patients were in favor of 
heart-rate monitoring (χ2(3) = 21.82, P < 0.001) (Table 3). The pro­
portion of participants willing to exercise more frequently was lower 
in regions R1 and R3, where SGE takes the longest (χ2(3) = 18.84, 
P < 0.001). Finally, the proportion of participants in favor of educa­

tion was significantly higher in region R2 (χ2(2) = 8.64, P < 0.05).
Table 4 shows the patients’ perspective on additional exer­

cise activities besides current SGE, which was only measured 
in the pilot in region R1. Almost half of participants (45%) would 
agree to initiate an alternative individual or guided exercise activity 
in addition to their SGE. Personally tailored exercise was favored 
as additional exercise by the highest proportion of participants. An 

exercise duration of 1.5 hours, with a frequency of once a week 

(in addition to current SGE), was most in favor.

DISCUSSION

The present study examined both the satisfaction with 
current SGE and the views toward potential, evidence-based 
enhancements for patients with axial SpA. Most participants 
appeared to be satisfied with the current SGE, but nevertheless, 
the majority also agreed with most of the proposed enhance­
ments, including periodic reassessments, heart-rate monitoring, 
and exercising more frequently.

Table 2.  Experiences and satisfaction of axial SpA patients with current SGE in 4 regions in The Netherlands*

Overall 
(n = 118)

R1 
(n = 43)

R2 
(n = 17)

R3 
(n = 35)

R4 
(n = 23) P†

Overall intensity
Too high 11/112 (9.8) 4/41 (9.8) 0/14 (0) 5/34 (14.7) 2/23 (8.7) 0.43
Just right 84/112 (75) 31/41 (75.6) 11/14 (78.6) 27/34 (79.4) 15/23 (65.2) 0.71
Too low 17/112 (15.2) 6/41 (14.6) 3/14 (21.4) 2/34 (5.9) 6/23 (26.1) 0.18

Overall duration
Minutes 115 135 100 135 90
Too long 9/111 (8.1) 5/41 (12.2) 1/15 (6.7) 3/32 (9.4) 0/23 (0) 0.39
Just right 93/111 (83.8) 36/41 (87.8) 12/15 (80) 28/32 (87.5) 17/23 (73.9) 0.64
Too short 9/111 (8.1) 0/41 (0) 2/15 (13.3) 1/32 (3.1) 6/23 (26.1) 0.001

Overall load
Too heavy 15/117 (12.8) 6/43 (14) 1/17 (5.9) 4/34 (11.4) 4/23 (17.4) 0.73
Just right 89/117 (76.1) 31/43 (72.1) 12/17 (70.6) 29/34 (82.9) 17/23 (73.9) 0.67
Too easy 13/117 (11.1) 6/43 (14) 4/17 (23.6) 1/34 (2.9) 2/23 (9.7) 0.13

Mobility exercises
Too much attention 2/114 (1.8) 0/41 (0) 0/15 (0) 2/35 (5.7) 0/23 (0) 0.19
Just right attention 102/114 (89.5) 37/41 (90.2) 11/15 (73.3) 32/35 (91.4) 22/23 (95.7) 0.03
Too little attention 10/114 (8.8) 4/41 (9.8) 4/15 (26.7) 1/35 (2.9) 1/23 (4.3) 0.07

Strengthening exercises
Too much attention 1/115 (0.9) 0/42 (0) 0/15 (0) 1/35 (2.9) 0/23 (0) 0.50
Enough attention 90/115 (78.3) 32/42 (76.2) 11/15 (73.3) 28/35 (80) 19/23 (82.6) 0.55
Too little attention 24/115 (20.9) 10/42 (23.8) 4/15 (26.7) 6/35 (17.1) 4/23 (17.4) 0.88

Cardiorespiratory exercises
Too much attention 1/114 (0.9) 1/42 (2.4) 0/15 (0) 0/35 (0) 0/22 (0) 0.62
Enough attention 82/114 (71.9) 29/42 (69) 11/15 (73.3) 28/35 (80) 14/22 (63.6) 0.37
Too little attention 31/114 (27.2) 12/42 (28.6) 4/15 (26.7) 7/35 (20) 8/22 (36.4) 0.64

Opportunities personal exercise
Too little 18/116 (15.5) 9/43 (20.9) 0/16 (0) 4/35 (11.4) 5/22 (22.7) 0.15
Sufficient 49/116 (42.2) 20/43 (46.5) 9/16 (56.3) 11/35 (31.4) 9/22 (40.9) 0.41
Not necessary 49/116 (42.2) 14/43 (32.6) 7/16 (43.8) 20/35 (57.1) 8/22 (36.4) 0.15

Experienced effects
No deterioration 96/118 (81.4) 32/43 (74.4) 14/17 (82.4) 29/35 (82.9) 21/23 (91.3) 0.40
Less stiffness 70/118 (59.3) 26/43 (60.5) 11/17 (64.7) 16/35 (45.7) 17/23 (73.9) 0.18
More endurance 31/118 (26.3) 13/43 (30.2) 5/17 (29.4) 8/35 (22.9) 5/23 (21.7) 0.83
Less pain 23/118 (19.5) 10/43 (23.3) 3/17 (17.6) 6/35 (17.1) 4/23 (17.4) 0.89
More strength 21/118 (17.8) 7/43 (16.3) 3/17 (17.6) 6/35 (17.1) 5/23 (21.7) 0.96
Less medication 20/118 (16.9) 9/43 (20.9) 2/17 (11.8) 6/35 (17.1) 3/23 (13) 0.79
Other 34/118 (28.8) 14/43 (32.6) 8/17 (47.1) 7/35 (20) 5/23 (21.7) 0.18
None 4/118 (3.4) 2/43 (4.7) 0/17 (0) 2/35 (5.7) 0/23 (0) 0.53

SGE grade
Median (IQR) 7 (7–8) 8 (7–8) 7 (6–8) 8 (7–8) 7 (7–8) 0.47
Grade ≥7 103/118 (87.2) 36/43 (83.7) 12/17 (70.6) 34/35 (97.2) 20/23 (91.2) 0.04

* Values are the number/total number (%) of participants unless indicated otherwise. SpA = spondyloarthritis; SGE = supervised group 
exercise; IQR = interquartile range. 
† P value of chi-square test for categorical data and of one-way analysis of variance for continuous data. P < 0.05 indicates a significant 
difference between the 4 regions. 
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The findings of the present study are highly important for 
a successful implementation of proposed SGE enhancements 
and are in line with the findings of studies by Niedermann et al 
(26), Curbelo Rodríguez et al (31), and O’Dwyer et al (30), which 
endorse the importance of education, periodic reassessments, 
and monitoring of exercise, as these components are needed 
to personalize exercise. Including such components in an SGE 
would require the guiding therapists to specialize in exercise for 
patients with axial SpA, and patients in the present study viewed 
this expertise by the SGE guidance as very important. However, 
less than half of the SGE therapists from our study had attended 
additional training in guiding patients with a rheumatic disease. 
Therefore, training on guiding patients with axial SpA who partici­
pate in SGE could be developed and offered to all SGE therapists.

A potential point of concern of the findings of the present 
study is that even in the regions where cardiorespiratory and 
strengthening exercise were not included, a majority of SGE par­
ticipants viewed cardiorespiratory and strengthening exercise 
as receiving enough attention. This view suggests a knowledge 
gap regarding the health benefits of these exercise types. There­
fore, a planned implementation strategy, which includes educa­
tion on the importance of adequate and frequent exercise and 
addresses potential barriers to and facilitators for the uptake of 
certain SGE enhancements, is warranted (26). Such a strategy 
is especially important because appropriately dosed cardiores­
piratory and strengthening exercises are rarely included in SGE 
for patients with axial SpA (18) even though these exercises have 
been recommended by current scientific insights (3,5,8,13,15). 
This implementation strategy also applies to increasing par­
ticipants’ exercise frequency since 37% of participants did not 
agree to exercising more than once a week, which is not enough 
for a physiologic training effect (18). The views on this subject 
show high variability between exercise regions, which could be 
explained by the varying duration of SGE. A larger proportion of 

participants from SGE classes with a shorter duration were willing 
to exercise more frequently than participants from classes with a 
longer duration. This is in line with other studies (26,32,33) that 
have shown that time is an important factor for exercise behavior. 
Since the present study and a previous study (30) have shown 
that most patients preferred a personally tailored exercise pro­
gram in addition to SGE, it might be desirable (from a patient’s 
perspective) to combine relatively shorter SGE with a personal 
(home) exercise program. Future research should examine 
ways to motivate more patients to engage in more frequent and 
adequate exercise.

Education on important components of exercise for patients 
with axial SpA should not only be used to facilitate implementa­
tion of SGE enhancements but also as part of the SGE. Despite 
the relatively long participation in SGE and disease duration, 
approximately one-half of the participants still indicated a need for 
education on exercise and axial SpA. This is in line with findings 
from a study by Fontaine et al (25), which showed that less than 
one-half (42%) of arthritis patients report ever being advised on 
physical activity, and findings from a study by Curbelo Rodríguez 
and colleagues (31), which showed that patients with SpA 
demand more exercise education. Future studies should further 
examine educational needs. Acknowledgment of the patients’ 
perspective might stimulate positive attitude, self-efficacy, 
and motivation toward group exercise among (potential) SGE 
participants have been shown to determine exercise behavior in 
patients with axial SpA (26,32–36).

The present study had a number of limitations. First, 
although the survey was pilot-tested, it consisted of nonvalidated 
questions. Since the satisfaction and views were only questioned 
with a survey, the patient perspective could not be fully assessed. 
Additional use of qualitative methods, like semistructured inter­
views with patients to get insight into potential barriers and facil­
itators, could be of value before actual implementation. Second, 

Table 3.  Participants’ perspective on potential, evidence-based enhancements of SGE for axial SpA patients in 4 regions of The Netherlands*

Overall 
(n = 118)

R1 
(n = 43)

R2 
(n = 17)

R3 
(n = 35)

R4 
(n = 23) P†

Periodic reassessment, in favor 97/118 (82.2) 31/43 (72.1) 16/17 (94.1) 28/35 (80) 22/23 (95.7) 0.06
Heart-rate monitoring, in favor‡ 97/117 (82.9) 27/43 (62.8) 14/17 (82.4) 34/35 (97.1) 22/22 (100) <0.001
Exercise more frequently, in favor 73/116 (62.4) 19/42 (45.2) 14/16 (87.5) 19/35 (54.3) 21/23 (91.3) <0.001
Education axial SpA and exercise, in favor§ 37/74 (50) NA 13/16 (81.3) 16/35 (45.7) 8/23 (34.8) 0.01
Importance of expert guidance

Extremely important 51/118 (43.2) 16/43 (37.2) 10/17 (58.8) 15/35 (42.9) 10/23 (43.5) 0.51
Very important 54/118 (45.8) 21/43 (48.8) 6/17 (35.3) 16/35 (45.7) 11/23 (47.8) 0.81
Neutral 11/118 (9.3) 4/43 (9.3) 1/17 (5.9) 4/35 (11.4) 2/23 (8.7) 0.93
Unimportant 1/118 (0.8) 1/43 (2.3) 0/17 (0) 0/35 (0) 0/23 (0) 0.62
Very unimportant 0/118 (0) 0/43 (0) 0/17 (0) 0/35 (0) 0/23 (0) NA

* Values are the number/total number (%) of participants unless indicated otherwise. SGE = supervised group exercise; SpA = spondyloarthritis; 
NA = not applicable. 
† P value of chi-square test for categorical data and of one-way analysis of variance for continuous data. P < 0.05 indicates a significant difference 
between the 4 regions. 
‡ In region 1 (R1), the view on heart-rate monitoring during 20–30 minutes of bike exercise was asked, and in the other regions, just the view on 
heart-rate monitoring was asked. 
§ Not measured in R1. 
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despite the known effects of exercise on psychosocial well-being 
(10,11), questions on perceived effects of SGE only addressed 
physical health. It is, however, conceivable that our observation 
that patients (on average) participate in SGE for many years is 
related to perceived positive effects that go beyond physical func­
tioning. Furthermore, the study results might have limited gener­
alizability. Although the study included 4 different regions spread 
throughout The Netherlands and a comparable sex ratio to other 
studies (23,37,38), the generalizability to other countries and the 
entire axial SpA population is limited. This limited generalizability 
is due to the fact that participants mainly represented relatively 
older axial SpA patients with a long disease duration and long 
SGE participation, and there were some dissimilarities between 
the SGE regions (see Supplementary Appendix A, available on 
the Arthritis Care & Research web site at http://onlin​elibr​ary.wiley.
com/doi/10.1002/acr.23892/​abstract). Finally, the proportion of 
patients with either radiographic or nonradiographic axial SpA is 
unknown, which made it impossible to show differences between 
these patient subgroups.

In future research, the perspectives of other stakeholders 
(health care insurance plans and SGE guidance) should also be 
investigated. Moreover, studies should further explore educa­

tional needs and ways to motivate patients for more frequent 
and adequate exercise. Lastly, after implementation of the 
proposed enhancements, the perspective of SGE participants 
should be examined again to give insight into future possibilities 
to further increase SGE satisfaction and adherence.

In conclusion, although the majority of participants were sat­
isfied with the current SGE, they would also agree with the pro­
posed SGE enhancements. Due to the high satisfaction with the 
current SGE, a planned implementation strategy is warranted that 
would include education on the importance of the enhancements 
and anticipate potential barriers to and facilitators for the incor­
poration of enhancements. Future research should focus on the 
educational needs of axial SpA patients and ways to motivate 
them to exercise more frequently. Also, patient satisfaction and 
perspective should be reexamined after implementation of SGE 
enhancements.
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Table 4.  Specific views on nature of guidance duration and frequency of additional exercise 
besides current SGE of participants in Region 1*

R1 
(n = 43)

Exercise more often
SGE twice a week 10 (23.3)
SGE combined with an alternative individual or group exercise activity 19 (45.2)

Delivery of additional individual exercise
From leaflet or internet 3 (7.0)
Personally tailored 10 (23.3)
From app or DVD 6 (14.0)
Remote, interactive guidance (through app, online, or e-mail) 4 (9.3)
On own initiative 6 (14.0)
Not in favor of individual exercise 8 (18.6)

Delivery of additional guided exercise
Regular sport with non-axial SpA–specific guidance 1 (2.3)
Another axial SpA–specific group exercise activity 6 (14.0)
Axial SpA–specific exercise with online webcam guidance 2 (4.7)
Personally tailored exercise program with expert guidance 7 (16.3)
Not in favor of another organized exercise activity 7 (16.3)

Duration additional exercise
<1 hour 1 (2.3)
1 hour 6 (14.0)
1.5 hours 8 (18.6)
>1.5 hours 2 (4.7)

Frequency of additional exercise (besides current SGE)
1 extra weekly session 12 (27.9)
2 extra weekly sessions 4 (9.3)
3 extra weekly sessions 0 (0)
>3 extra weekly sessions 0 (0)

Willingness to pay at most for 1 session of additional exercise (n = 16)
Median amount (IQR) €7.00 (€5–€10)
Most often reported amount, no. (%) €10.00 (5 [31])

* Values are the number (%) unless indicated otherwise. SGE = supervised group exercise;  
SpA = spondyloarthritis; IQR = interquartile range. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.23892/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.23892/abstract


HILBERDINK ET AL 836       |

AUTHOR CONTRIBUTIONS

All authors were involved in drafting the article or revising it critically 
for important intellectual content, and all authors approved the final version 
to be submitted for publication. Dr. Vliet Vlieland had full access to all of 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. van der Giesen, Vliet Vlieland.
Acquisition of data. van der Giesen, Van Gaalen, van Weely.
Analysis and interpretation of data. Hilberdink, Vliet Vlieland, van Weely.

REFERENCES
	1.	 Van der Heijde D, Ramiro S, Landewe R, Baraliakos X, Van den 

Bosch F, Sepriano A, et al. 2016 update of the ASAS-EULAR 
management recommendations for axial spondyloarthritis. Ann 
Rheum Dis 2017;76:978–91.

	2.	 Rohekar S, Chan J, Tse SM, Haroon N, Chandran V, Bessette L, 
et al. 2014 update of the Canadian Rheumatology Association/
Spondyloarthritis Research Consortium of Canada Treatment recom­
mendations for the management of spondyloarthritis. Part II: Specific 
management recommendations. J Rheumatol 2015;42:665–81.

	3.	 Forster D, Warburton L, O’Flynn N. Diagnosis and management of 
spondyloarthritis in the over-16s: NICE guideline. Br J Gen Pract 
2018;68:346–7.

	4.	 Regel A, Sepriano A, Baraliakos X, van der Heijde D, Braun J, 
Landewe R, et al. Efficacy and safety of non-pharmacological and 
non-biological pharmacological treatment: a systematic literature 
review informing the 2016 update of the ASAS/EULAR recommen­
dations for the management of axial spondyloarthritis. RMD Open 
2017;3:e000397.

	5.	 O’Dwyer T, O’Shea F, Wilson F. Exercise therapy for spondyloarthri­
tis: a systematic review. Rheumatol Int 2014;34:887–902.

	6.	 Pecourneau V, Degboe Y, Barnetche T, Cantagrel A, Constantin A, 
Ruyssen-Witrand A. Effectiveness of exercise programs in ankylos­
ing spondylitis: a meta-analysis of randomized controlled trials. Arch 
Phys Med Rehabil 2018;99:383–9.

	7.	 Sveaas SH, Smedslund G, Hagen KB, Dagfinrud H. Effect of car­
diorespiratory and strength exercises on disease activity in patients 
with inflammatory rheumatic diseases: a systematic review and 
meta-analysis. Br J Sports Med 2017;51:1065–72.

	8.	 Martins NA, Furtado GE, Campos MJ, Leitao JC, Filaire E, Ferreira 
JP. Exercise and ankylosing spondylitis with New York modified cri­
teria: a systematic review of controlled trials with meta-analysis. Acta 
Reumatol Port 2014;39:298–308.

	9.	 Rausch Osthoff AK, Juhl CB, Knittle K, Dagfinrud H,  
Hurkmans EJ, Braun J, et al. Effects of exercise and physical 
activity promotion: meta-analysis informing the 2018 EULAR 
recommendations for physical activity in people with rheuma­
toid arthritis, spondyloarthritis and hip/knee osteoarthritis. RMD 
Open 2018;4:e000713.

	10.	Redeker I, Hoffmann F, Callhoff J, Haibel H, Sieper J, Zink A, et al. 
Determinants of psychological well-being in axial spondyloarthritis: 
an analysis based on linked claims and patient-reported survey data. 
Ann Rheum Dis 2018;77:1017–24.

	11.	Liang H, Zhang H, Ji H, Wang C. Effects of home-based exercise  
intervention on health-related quality of life for patients with ankylos­
ing spondylitis: a meta-analysis. Clin Rheumatol 2015;34:1737–44.

	12.	Dagfinrud H, Kvien TK, Hagen KB. Physiotherapy interven­
tions for ankylosing spondylitis. Cochrane Database Syst Rev 
2008:CD002822.

	13.	Millner JR, Barron JS, Beinke KM, Butterworth RH, Chasle BE,  
Dutton LJ, et al. Exercise for ankylosing spondylitis: an evidence-based 
consensus statement. Semin Arthritis Rheum 2016;45:411–27.

	14.	Reimold AM, Chandran V. Nonpharmacologic therapies in spondy­
loarthritis. Best Pract Res Clin Rheumatol 2014;28:779–92.

	15.	Van Der Horst-Bruinsma IE, Oostveen JC, Van Denderen JC,  
De Sonnaville PB, Nurmohamed MT, Van Tubergen A, et al. Dutch 
guideline for diagnostics and treatment of axial spondyloarthri­
tis: Dutch Society for Rheumatology. 2014. URL: https://www.
nvr.nl/wp-content/uploads/2018/09/NVR-Reumatische-ziekten- 
richtlijn-axiale-SpA-2014.pdf.

	16.	Levitova A, Hulejova H, Spiritovic M, Pavelka K, Senolt L, Husakova 
M. Clinical improvement and reduction in serum calprotectin levels 
after an intensive exercise programme for patients with ankylosing 
spondylitis and non-radiographic axial spondyloarthritis. Arthritis Res 
Ther 2016;18:275.

	17.	Zão A, Cantista P. The role of land and aquatic exercise in 
ankylosing spondylitis: a systematic review. Rheumatol Int 
2017;37:1979–90.

	18.	Dagfinrud H, Halvorsen S, Vollestad NK, Niedermann K, Kvien TK, 
Hagen KB. Exercise programs in trials for patients with ankylos­
ing spondylitis: do they really have the potential for effectiveness? 
Arthritis Care Res (Hoboken) 2011;63:597–603.

	19.	Hidding A, Van der Linden S, Boers M, Gielen X, De Witte L, 
Kester A, et al. Is group physical therapy superior to individu­
alized therapy in ankylosing spondylitis? Arthritis Care Res 
1993;6:117–25.

	20.	Rausch Osthoff AK, Niedermann K, Braun J, Adams J, Brodin N, 
Dagfinrud H, et al. 2018 EULAR recommendations for physical ac­
tivity in people with inflammatory arthritis and osteoarthritis. Ann 
Rheum Dis 2018;77:1251–60.

	21.	American College of Sports Medicine position stand. The recom­
mended quantity and quality of exercise for developing and main­
taining cardiorespiratory and muscular fitness, and flexibility in 
healthy adults. Med Sci Sports Exerc 1998;30:975–91.

	22.	Zangi HA, Ndosi M, Adams J, Andersen L, Bode C, Bostrom C, 
et al. EULAR recommendations for patient education for people with 
inflammatory arthritis. Ann Rheum Dis 2015;74:954–62.

	23.	O’Dwyer T, O’Shea F, Wilson F. Physical activity in spondyloarthritis: 
a systematic review. Rheumatol Int 2015;35:393–404.

	24.	Connelly K, Segan J, Lu A, Saini M, Cicuttini FM, Chou L, et al. 
Patients’ perceived health information needs in inflammatory  
arthritis: a systematic review. Semin Arthritis Rheum 2019;48: 
900–10.

	25.	Fontaine KR, Bartlett SJ, Heo M. Are health care professionals ad­
vising adults with arthritis to become more physically active? Arthritis 
Rheum 2005;53:279–83.

	26.	Niedermann K, Nast I, Ciurea A, Vliet Vlieland T, van Bodegom-Vos L. 
Barriers and facilitators of vigorous cardiorespiratory training in axial 
spondyloarthritis: surveys among patients, physiotherapists, rheuma­
tologists. Arthritis Care Res (Hoboken) 2019;71:839–51.

	27.	Grol R, Wensing M. What drives change? Barriers to and incen­
tives for achieving evidence-based practice. Med J Aust 2004;180  
Suppl:S57–60.

	28.	Dirksen CD, Utens CM, Joore MA, van Barneveld TA, Boer B, 
Dreesens DH, et al. Integrating evidence on patient preferences in 
healthcare policy decisions: protocol of the patient-VIP study. Imple­
ment Sci 2013;8:64.

	29.	Delaney LJ. Patient-centred care as an approach to improving health 
care in Australia. Collegian 2018;25:119–23.

	30.	O’Dwyer T, McGowan E, O’Shea F, Wilson F. Physical activity and 
exercise: perspectives of adults with ankylosing spondylitis. J Phys 
Act Health 2016;13:504–13.

	31.	Curbelo Rodríguez R, Zarco Montejo P, Almodóvar González R, 
Flórez García M, Carmona Ortells L. Barriers and facilitators for 
the practice of physical exercise in patients with spondyloarthritis: 

https://www.nvr.nl/wp-content/uploads/2018/09/NVR-Reumatische-ziekten-richtlijn-axiale-SpA-2014.pdf
https://www.nvr.nl/wp-content/uploads/2018/09/NVR-Reumatische-ziekten-richtlijn-axiale-SpA-2014.pdf
https://www.nvr.nl/wp-content/uploads/2018/09/NVR-Reumatische-ziekten-richtlijn-axiale-SpA-2014.pdf


AXIAL SpA PATIENT PERSPECTIVES ON GROUP EXERCISE |      837

qualitative study of focus groups (EJES-3D). Rheumatol Clin 2017; 
13:91–6.

	32.	Fongen C, Sveaas SH, Dagfinrud H. Barriers and facilitators for  
being physically active in patients with ankylosing spondyli­
tis: a cross-sectional comparative study. Musculoskelet Care 
2015;13:76–83.

	33.	Passalent LA, Soever LJ, O’Shea FD, Inman RD. Exercise in anky­
losing spondylitis: discrepancies between recommendations and 
reality. J Rheumatol 2010;37:835–41.

	34.	Hilberdink S, Van Weely SF, Van der Giesen FJ, Nijkamp M,  
Lopuhaä N, Vliet Vlieland TP. How to optimise exercise behaviour in 
axial spondyloarthritis: results of an intervention mapping study. Ann 
Rheum Dis 2018;77:1797.

	35.	Mattukat K, Mau W. Which factors influence physical activity of 
patients with rheumatoid arthritis or ankylosing spondylitis? Phys 
Med Rehab Kuror 2013;23:87–97.

	36.	Lim HJ, Lim HS, Lee MS. Relationship between self-efficacy and 
exercise duration in patients with ankylosing spondylitis. Clin  
Rheumato 2005;24:442–3.

	37.	Fabre S, Moltó A, Dadoun S, Rein C, Hudry C, Kreis S, et al. Phys­
ical activity in patients with axial spondyloarthritis: a cross-sectional 
study of 203 patients. Rheumatol Int 2016;36:1711–8.

	38.	Swinnen TW, Scheers T, Lefevre J, Dankaerts W, Westhovens R, 
De Vlam K. Physical activity assessment in patients with axial 
spondyloarthritis compared to healthy controls: a technology-based 
approach. PLoS One 2014;9:e85309.


