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Abstract

Supervised group exercise (SGE) is recommended for people with axial spondyloarthritis (axSpA). Recent literature sug-
gests that its contents and dosage must probably be revised. As a first step towards renewal, this study examined the current
SGE organisation and content for people with axSpA in The Netherlands. A pen-and-paper survey was sent to the boards of
the 82 local patient associations affiliated with the Dutch Arthritis Society in 2016. One member of each board was asked to
complete questions on the nature and organisation of SGE and one of the supervising therapists to complete questions on the
SGE supervision and contents. The questionnaire was returned by representatives of 67/82 (82%) local patient associations,
of which 17 (25%) provided axSpA-specific SGE (16/17 SGE programmes with both land-based exercise and hydrotherapy
and 1/17 with only hydrotherapy). These involved in total 56 groups with 684 participants and 59 supervisors, of whom 54
were physical therapists and 21 had had postgraduate education on rheumatic and musculoskeletal diseases (RMDs). Besides
mobility and strengthening exercises and sports (17/17), most programmes included aerobic exercise (10/17), but rarely with
heart rate monitoring (1/17), patient education (8/17), periodic assessments (2/17), or exercise personalisation (1/17). In the
Netherlands, a quarter of local patient associations organised axSpA-specific SGE, mostly containing land-based exercises
combined with sports and hydrotherapy. Most supervisors lacked postgraduate education on RMDs and most programmes
lacked intensity monitoring, patient education, periodic assessments, and personalisation, which are needed for optimising
exercise programmes according to current scientific insights.
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Introduction

Axial spondyloarthritis (axSpA) is an inflammatory rheu-
matic disease that primarily affects the spine and sacro-
iliac joints, and is characterised by chronic back pain and
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stiffness that often decreases with exercise [1, 2]. Exercise is
proven effective in reducing symptoms and increasing spinal
mobility, cardiorespiratory fitness, and physical functioning
of people with axSpA [3-10]. The literature in particular
demonstrates that supervised group exercise (SGE) is more
effective in improving quality of life, spinal mobility, and
patient global assessment than unsupervised, individual
exercise [5, 10-13]. However, it must be noted that the evi-
dence supporting SGE in AxSpA is mostly based on studies
that were published quite some time ago and the main focus
of the interventions in these trials concerned joint mobil-
ity exercises [10, 14]. This contrasts with recent literature,
suggesting that SGE for people with axSpA would ideally
also include patient education and muscle strengthening and
aerobic exercises, with the right frequency and intensity, that
are personalised according to regular reassessments [6—11,
15, 16].

The implementation of these new insights in current prac-
tice of SGE in axSpA, however, appears to be insufficient.
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In the Netherlands, the nature and contents of many of the
SGE programmes for axSpA patients are still based on an
intervention used in a randomised, controlled trial from a
few decades ago [17]. In that period, an inventory of practice
was made, finding that there were 31 SGE classes in the
Netherlands, which all used land-based joint mobility and
muscle strengthening exercises (100%), often combined with
sports (84%) and hydrotherapy (72%) [18]. The SGE classes
took place weekly, with an average duration of 95 min (range
50 and 155). Furthermore, the large majority of the supervi-
sors were physical therapists (90%) and only few had had
postgraduate education on SGE (8%) [18]. A recent study
in four regions in the Netherlands where SGE for patients
with axSpA is provided showed that current practice appears
similar to the situation in 1991 [19]. That study suggests that
SGE contents and dosage must be revised to meet current
scientific insights. Additional knowledge regarding current
SGE engagement, organisation, and content among people
with axSpA from other studies appears to be scarce. Two
Swiss studies report that 68 axSpA-specific SGE groups
are organised by the Ankylosing Spondylitis Association
of Switzerland, in which SGE is provided mostly on land,
often complemented with hydrotherapy, on a weekly basis,
supervised by a physical therapist and focusing on muscular
strength and joint mobility [20, 21]. In the United King-
dom, it is reported that land-based SGE and hydrotherapy
are organised by 74 and 65 branches from the National Axial
Spondyloarthritis Society (NASS), respectively [22]. No
information is provided on the specific contents or organi-
sational characteristics of SGE for people with axSpA.
Regarding overall SGE use, a recently published cross-
sectional study on the engagement of people with axSpA in
SGE found that, in the Netherlands and Switzerland, 9% and
30% of the respondents are attending SGE, respectively, and
that these numbers are declining over time, while the average
age of SGE participants is increasing [23].

Since detailed information on the actual provision of
SGE for axSpA on the national level is missing, this study
examines the current use, content, supervision, and organi-
sational characteristics of SGE for axSpA patients in the
Netherlands. This is a first step towards a revision of the
content and dosage of SGE; a development which appears
to be supported not only form a scientific viewpoint but from
the patients’ perspective as well [19].

Methods
Design
This cross-sectional study, conducted in 2016, constituted

the basis for a follow-up project aiming to improve SGE
for people with axSpA. The first step concerned a pilot
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implementation project including four local patient asso-
ciations [19]. A survey was sent to the boards of 82 local
patient associations affiliated with the Dutch Arthritis Soci-
ety in the Netherlands at that time. The medical ethics com-
mittee of the Leiden University Medical Center approved
the study protocol and judged that a full review was not
needed due to the observational nature of the study and that
subjects who were invited were free to complete the survey
or not (CME file P14.326). The study was conducted in line
with the national and international regulations regarding the
handling of personal data in research [24].

Subjects

At the time of sending the survey in 2016, 82 local patient
associations were affiliated with the Dutch Arthritis Society:
some of these associations are axSpA-specific and some are
for patients with any rheumatic and musculoskeletal disease
(RMD), including axSpA [25]. All associations organising
SGE for people with axSpA, regardless of whether the SGE
was exclusively for people with axSpA or not, were included
in the present study.

Assessments

A pen-and-paper survey was sent to the boards of the patient
associations accompanied by an invitational letter, signed by
the Patient Interests department of the Dutch Arthritis Soci-
ety. This questionnaire approach was chosen, as the Dutch
Arthritis Society was involved in the distribution and collec-
tion of the surveys and this was well in line with their usual
way of communication with the local patient associations.
The survey contained two parts: one part to be completed by
a board representative and the second part by a supervisor
of SGE, but only in case SGE was provided (either axSpA-
specific or for any RMD). The survey was self-developed
and used dichotomous-, multiple-answer- (MA), and open-
field questions.

Part One, to be completed by a board representative,
included the following topics:

— SGE characteristics: number and nature of therapeutic
SGE (land-based, hydrotherapy or combination); number
of participants and duration and frequency of sessions of
therapeutic SGE; number and nature of other SGE (e.g.,
walking or running, Nordic Walking, Tai Chi).

— Organisational characteristics: responsibilities of associa-
tions (regarding organising and financing accommodation,
equipment, supervision, or membership campaigns); fund-
ing sources (agreements with health insurances, member-
ship dues, and sponsoring or funding from Dutch Arthritis
Society); existence and frequency of structural and inci-
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dental evaluations of SGE contents, and organisation with
members and supervisors (dichotomous questions).

— Recruitment of supervisors: nature of activities (advertising
online, by the departing supervisor or through own net-
work); selection criteria for supervisors (experience with
guiding axSpA patients, experience with guiding exercise
groups, membership local rheumatism network, or ade-
quate education); perceived success in finding adequate
supervision.

— Recruitment of members (patients): nature of activities
(advertising in own media, in door-to-door magazines,
through general practitioners, through physical therapists
or through rheumatology clinics); developments in number
of members over time (inclined, unchanged, or declined).

— Barriers: experienced barriers and challenges which the
board member would like to see changed or improved
(open-field question).

Part Two, to be completed by a supervisor of SGE (either
axSpA-specific or for any RMD);

— Characteristics of supervisors: number of SGE supervi-
sors per association and per group; professional back-
ground (physical therapist, physical therapy student or
sports, and exercise instructor); years of experience with
SGE (< 1 year, 1-5 years, > 5 years); completion of post-
graduate education on RMD (yes/no); membership of a
professional local rheumatology network (yes/no).

— SGE contents: therapy modalities used (joint mobility
exercises, muscle strengthening exercises, aerobic exer-
cise, breathing exercises, functional exercises, walking
exercises, swimming exercises, relaxation exercises,
volleyball or other sports, or passive mobilisation tech-
niques). In addition, there were questions on the use of
heart rate monitoring (yes/no), providing education on
axSpA (yes/no), periodic assessments (yes/no; if so, fre-
quency and measurement instruments used), and exer-
cise personalization (individual goal setting and training
schedule; yes/no).

Statistical analysis

The analyses were done separately for axSpA-specific SGE
and for SGE for people with any RMD. The categorical data
are presented as frequencies and percentages and the continu-
ous data as means with standard deviations or medians and
range, where appropriate. The statistical analyses were per-
formed using IBM SPSS Statistics for Windows, version 23.0
(IBM Corp., Armonk, NY, USA).

Results

The questionnaire was returned by the board members of
67 of the 82 (82%) local patient associations. Forty-three
(64%) of these 67 associations were involved in organis-
ing SGE for people with axSpA: 17/67 (25%) provided
SGE specifically for axSpA and 26/67 (39%) for people
with any RMD (not exclusively for axSpA). From all these
43 associations involved in organising SGE, a supervi-
sor had completed survey Part Two on SGE contents and
supervisor characteristics (n=43). As shown in Table 1,
axSpA-specific SGE (n =17 associations) was offered to
56 groups, including a total of 684 participants, whereas
SGE for any RMD (n=19 associations; seven respondents
did not provide these data) was offered to 167 groups,
including 1940 participants.

SGE characteristics and contents

As shown in Table 1, the SGE in the 17 local patient asso-
ciations organising axSpA-specific SGE consisted most fre-
quently of a programme combining land-based exercise and
hydrotherapy (16/17, 94% of these associations). Two asso-
ciations (12%) organised hydrotherapy only programmes, of
which one also organised the combination programme. In
addition to these therapeutic SGE programmes, four associa-
tions (24%) also organised other SGE, which included only
sports, i.e., volleyball, Nordic Walking, or Tai Chi classes,
specifically for people with axSpA.

With regard to SGE for any RMD, which was organ-
ised by 26 local patient associations, most associations
organised a programme with only hydrotherapy (19/26,
73% of these associations), followed by the programme
combining land-based exercise and hydrotherapy (12/26,
46% of associations). Furthermore, seven (27%) organised
a programme with solely land-based therapeutic SGE and
seven (27%) provided other SGE, which involved yoga or
Tai Chi in four cases and Nordic Walking in the other three
cases. Eleven associations (42%) provided more than one
type of programme.

The frequency of SGE was once weekly for all asso-
ciations besides one, where participants participated in
the hydrotherapy three times weekly. The duration varied
between the different types of programmes, with the com-
bination programme taking the longest (mostly 90 min or
more), the land-based SGE programmes having a median
of 60 min, and the programmes with only hydrotherapy
having a median duration of 45 min in the axSpA-specific
SGE and 60 min in the SGE for any RMD.

As shown in Table 2, the most common exercise modal-
ities in both axSpA-specific SGE and SGE for any RMD

@ Springer
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Table 1 Characteristics of
supervised group exercise
(SGE) programmes for people
with axSpA in the Netherlands

axSpA-specific SGE (LPA SGE for any RMD

n=17) (LPA n=26)

Total number of groups, n 56 167 (LPA n=19)*

Total number of participants, n 684 1940 (LPA n=19)*

Combined land and hydrotherapy groups, n (%) 31/56 (55.4) 28/167 (16.8)
Number of LPA organising this, n (%) 16/17 (94.1) 12/26 (46.2)
Groups per LPA, Mdn (range) 2 (1-4) 1 (1-15)

Total number of participants, n 370 262 (LPA n=19)*
Participants per LPA, Mdn (range) 20 (12-75) 18 (8-80)
Frequency, sessions per week, Mdn (range) 1(1-1) 1(1-1)

Duration, minutes per session, Mdn (range) 102.5 (45-180) 90 (60-150)

Land-based only therapy groups, n (%) 0/56 (0) 7/167 (4.2)
Number of LPA organising this, n (%) n/a 7126 (26.9)
Groups per LPA, Mdn (range) n/a 1.5 (1-3)

Total number of participants, n n/a 79 (LPA n=19)*
Participants per LPA, Mdn (range) n/a 16 (641)
Frequency, sessions per week, Mdn (range) n/a 1(1-1)
Duration, minutes per session, Mdn (range) n/a 60 (45-90)

Hydrotherapy only groups, n (%) 13/56 (23.2) 120/167 (71.9)
Number of LPA organising this, n (%) 2/17 (11.8) 19/26 (73.1)
Groups per LPA, Mdn (range) 6.5 (3-10) 6 (1-19)

Total number of participants, n 168 1466 (LPA n=19)*
Participants per LPA, Mdn (range) 84 (45-123) 80 (3-230)
Frequency, sessions per week, Mdn (range) 1(1-1) 1(1-3)

Duration, minutes per session, Mdn (range) 45 (30-60) 60 (30-60)

Other SGE®, n (%) 11/56 (19.6) 12/167 (7.2)
Number of LPA organising this, n (%) 4/17 (23.5) 7126 (26.9)
Groups per LPA, Mdn (range) 2 (1-6) 5(2-5)

Total number of participants, n 136 133 (LPA n=19)*
Participants per LPA, Mdn (range) 24.5 (12-75) 40 (18-75)
Frequency, sessions per week, Mdn (range) 1(1-1) 1(1-1)

Duration, minutes per session, Mdn (range) 60 (60-90) 60 (60-90)

AxSpA axial spondyloarthritis, RMD rheumatic and musculoskeletal disease, LPA local patient association,

Mdn median, n/a not applicable

4Seven respondents did not provide these data

This refers to other forms of SGE with only sports, i.e., yoga, Tai Chi, volleyball classes, and Nordic

Walking groups

and on land as well as in water were joint mobility exer-
cises and muscle strengthening (between 88 and 100%),
whereas functional exercises were least popular (24%
in axSpA-specific SGE and 39% in SGE for any RMD).
Aerobic exercises were used by around half: on land by
59% and 61% of associations with axSpA-specific SGE
and SGE for any RMD, respectively, and in water by 47%
and 42%, respectively.

Table 3 shows that both in axSpA-specific SGE as well as
with SGE for any RMD, the use of heart rate monitoring (6%
and 4%, respectively), periodic assessments (12% and 23%),
and personalisation according to assessments (6% and 19%)
was relatively rare. If measurement instruments were used,
the 6 min Walk Test (12% and 19%, respectively) and joint

@ Springer

mobility tests (both 12%) were most often employed. Educa-
tion on axSpA was provided in 47% of axSpA-specific SGE
programmes and in 35% of SGE programmes for any RMD.

SGE supervisor characteristics

In all but one association, there was one supervisor guid-
ing the exercise groups (in the other case, two supervisors
guided one group). Table 4 presents the characteristics of
the SGE supervisors. It shows that both in axSpA-specific
SGE and in SGE for people with any RMD, most supervi-
sors were physical therapists (92% and 71%, respectively)
and had experience for more than 1 year in supervising SGE
(90% and 84%, respectively). Furthermore, a minority of the
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Table 2 Modalities of
supervised group exercise
(SGE) for people with axSpA in

the Netherlands

Table 3 Additional contents
during supervised group
exercise (SGE) for people with
axSpA in the Netherlands

Table 4 Supervisor

characteristics of supervised
group exercise (SGE) for people
with axSpA in the Netherlands

axSpA-specific SGE (total LPA

n=17)

SGE for any RMD (total LPA

n=26)

Onland (n=17) In water (n=17)

Onland (n=18) In water (n=24)

Therapy modalities, n (%)

15/17 (88.2)
Muscle strengthening exercises 15/17 (88.2)
10/17 (58.8)
11/17 (64.7)

Joint mobility exercises

Aerobic exercises
Breathing exercises

Functional exercises 4/17 (23.5)
Walking exercises 13/17 (76.5)
Swimming exercises n/a
Relaxation exercises 12/17 (70.6)
Sports 15/17 (88.2)
Volleyball 12/17 (70.6)
Passive mobilisation 6/17 (35.3)

16/17 (94.1)
17/17 (100)
8/17 (47.1)

6/17 (35.3)

n/a

16/17 (94.1)
14/17 (82.4)
11/17 (64.7)
15/17 (88.2)
n/a

5/17 (29.4)

18/18 (100)
18/18 (100)
11/18 (61.1)
11/18 (61.1)
7/18 (38.9)

8/18 (44.4)

n/a

14/18 (77.8)
10/18 (55.6)
7/18 (38.9)

7/18 (38.9)

22/24 91.7)
22/24 91.7)
10/24 (41.7)
14/24 (58.3)
n/a

20/24 (83.3)
15/24 (62.5)
18/24 (75)
15/24 (62.5)
n/a

7124 (29.2)

AxSpA axial spondyloarthritis, RMD rheumatic and musculoskeletal disease, LPA local patient association,

n/a not applicable

axSpA-specific SGE SGE for any
(LPA n=17) RMD (LPA
n=26)
Use of heart rate monitoring during exercise, n (%) 1(5.9) 1(3.8)
Providing education on axSpA, n (%) 8 (47.1) 9 (34.6)
Using periodic assessments, n (%) 2(11.8) 6(23.1)
Frequency assessments, times per year, Mdn (range) 1(1-1) 2(14)
Exercise personalisation according to assessments, n (%) 1(5.9) 5(19.2)

AxSpA axial spondyloarthritis, RMD rheumatic and musculoskeletal disease, LPA local patient association,

Mdn median

axSpA-specific SGE SGE for any RMD
(LPA n=17) (LPA n=26)
Total number of supervisors, n 59 87
Number of supervisors per LPA, Mdn (range) 3.5 (1-11) 3(1-13)
Number of supervisors per group, Mdn (range) 1(1-2) 1(1-1)

Professional background supervisors
Physical therapist, n (%)
Physical therapy student, n (%)
Sports and exercise instructor, n (%)
Experience guiding group exercise
<1 year, n (%)
1-5 years, n (%)
> 5 years, n (%)
Postgraduate education on RMD, n (%)

Membership local rheumatology network, n (%)

54/59 (91.5)
3/59 (5.1)
2/59 (3.4)

6/59 (10.2)
18/59 (30.5)
35/59 (59.3)
21/59 (35.6)
10/59 (16.9)

62/87 (71.3)
4/87 (4.6)
21/87 (24.1)

13/82 (15.9)
40/82 (48.8)
29/82 (35.4)
16/87 (19.5)
6/87 (1.3)

AxSpA axial spondyloarthritis, RMD rheumatic and musculoskeletal disease, LPA local patient association,

Mdn median
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supervisors had postgraduate education on RMD (36% and
20%, respectively) and were a member of a local rheumatol-
ogy network (17% and 7%, respectively).

Recruitment and selection of supervisors

As shown in Table 5, both for axSpA-specific SGE and SGE
for any RMD, the most common procedures for recruitment
of supervisors were through own networks of the associa-
tions (88% and 65%, respectively), followed by recruitment
by the departing supervisor (47% and 54%, respectively).
In both types of associations, the top three used selection
criteria for supervisors were: experience with supervising
exercise groups (65% and 69%, respectively), experience
with supervising and/or treating people with axSpA (59%
and 50%, respectively), and adequate postgraduate education
(29% and 27%, respectively). The large majority of associa-
tions reported to be successful in finding supervisors meet-
ing their criteria (94% and 77%, respectively).

Recruitment of members
Concerning membership campaign activities (Table 5),

the most frequently employed activities were similar for
axSpA-specific SGE and SGE for any RMD: advertisement

through rheumatology clinics was used by most associations
(100% and 92%, respectively), followed by advertisement in
own media and through physical therapists (both 47% and
81%, respectively). With regard to developments in number
of members over time, Table 5 shows that just one of 17
(6%) associations with axSpA-specific SGE experienced an
increase in memberships and six (35%) a decrease, whereas
among the 26 associations with SGE for any RMD, ten
(39%) reported an increase and eight (31%) a decrease.

Organisational characteristics of SGE

As shown in Table 6, all local patient associations had finan-
cial responsibilities and all but three had organisational
responsibilities (arranging accommodation or equipment or
recruiting supervisors or members). Few associations had
direct agreements with health insurance companies and in
all but one association the funding sources included mem-
bership contributions as well as funding from the Dutch
Arthritis Society, sometimes supplemented with commercial
sponsoring. Respondents indicated that some patients were
(partly) reimbursed for their membership contributions by
their health insurance company.

With regard to the evaluation of the organisation of
SGE, either structurally or incidentally, this was done with

Table 5 Recruitment

ARy . axSpA-specific SGE SGE for any
characterlstl.cs of supervised (LPA n=17) RMD (LPA
group exercise (SGE) for people n=26)
with axSpA in the Netherlands

Procedures for recruitment of supervisors
Advertising online (e.g., vacancy website), n (%) 00 2(7.7)
By the departing supervisor, n (%) 8 (47.1) 14 (53.8)
Through own network, n (%) 15 (88.2) 17 (65.4)
No recruitment activities 1(5.9) 7(26.9)
Selection criteria for supervisors
Experience with guiding axSpA patients, n (%) 10 (58.8) 13 (50)
Experience with guiding exercise groups, n (%) 11 (64.7) 18 (69.2)
Membership local rheumatology network, n (%) 1(5.9) 5(19.2)
Adequate education, n (%) 5(29.4) 7(26.9)
No selection criteria used, n (%) 3(17.6) 2(7.7)
Success in finding adequate supervision, n (%) 16 (94.1) 20 (76.9)
Membership campaign activities
Advertising in own media, n (%) 8 (47.1) 21 (80.8)
Advertising in door-to-door magazines, n (%) 1(5.9) 4(15.4)
Advertising through general practitioners, n (%) 7(41.2) 13 (50)
Advertising through physical therapists, n (%) 8 (47.1) 21 (80.8)
Advertising through rheumatology clinics, n (%) 17 (100) 24 (92.3)
Developments in number of members over time
Increased, n (%) 1(5.9) 10 (38.5)
Unchanged, n (%) 10 (58.8) 8 (30.8)
Decreased, n (%) 6(35.3) 8 (30.8)
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Table 6 Organisational
characteristics of supervised

axSpA-specific SGE (LPA  SGE for any

3 n=17) RMD (LPA
group exercise (SGE) for people n=26)
with axSpA in the Netherlands

Responsibilities of LPA regarding SGE
Organising SGE accommodation, n (%) 15 (88.2) 14 (53.8)
Financing SGE accommodation, n (%) 16 (94.1) 24 (92.3)
Organising SGE equipment, n (%) 15 (88.2) 7 (26.9)
Financing SGE equipment, n (%) 16 (94.1) 10 (38.5)
Organising SGE supervision, n (%) 16 (94.1) 19 (73.1)
Financing SGE supervision, n (%) 15 (88.2) 23 (88.5)
Organising SGE membership campaigns, n (%) 15 (88.2) 23 (88.5)
No organisational SGE responsibilities, n (%) 1(5.9) 2(7.7)
No financial SGE responsibilities, 1 (%) 00 0(0)
Agreements with health insurances?, n (%) 3(17.6) 4(154)
Funding sources
Member contributions?, n (%) 17 (100) 25(96.2)
Sponsoring, n (%) 5(29.4) 6(23.1)
Funding from Dutch Arthritis Society, n (%) 17 (100) 25 (96.2)
Evaluating group exercise with members
Structurally, n (%) 12 (70.6) 13 (50)
Frequency, times per year, Mdn (range) 1(14) 1(1-9)
Incidentally, n (%) 1(5.9) 9 (34.6)
No evaluation with members, n (%) 4 (23.5) 4(15.4)
Evaluating group exercise with supervisors
Structurally, n (%) 10 (58.8) 18 (69.2)
Frequency, times per year, Mdn (range) 1(1-2) 2 (1-7)
Incidentally, n (%) 7 (41.2) 7 (26.9)

AxSpA axial spondyloarthritis, RMD rheumatic and musculoskeletal disease, LPA local patient association,

Mdn median

2Some members declare their contributions with their health insurance themselves, which is sometimes

(partly) reimbursed

supervisors by all but one associations. However, evaluations
among participating patients were done less frequent, namely
by 24% and 27% of associations organising axSpA-specific
SGE and SGE for any RMD, respectively.

A large majority of the board representatives reported barri-
ers or aspects they would like to see improved, both among the
associations with axSpA-specific SGE (88%) and associations
with SGE for people with any RMD (81%). The most reported
barrier was related to funding (41% and 27%, respectively),
followed by finding new (or younger) members (41% and 8%,
respectively). Other mentioned barriers concerned facilities,
internal communication (by board with supervisors and mem-
bers), finding new supervisors, and difference in exercise level
within groups, but all these barriers were mentioned by two
associations or fewer.

Discussion

As a first step towards evidence-based revision of the
practice of axSpA-specific SGE, this cross-sectional study
examined the organisation and contents of SGE for people
with axSpA in the Netherlands using a survey among local
patient associations. It was found that 17 out of 67 asso-
ciations responding to the survey offered axSpA-specific
SGE, with most programmes combining land-based exer-
cises, sports, and hydrotherapy. Most supervisors lacked
postgraduate education on RMDs and the application of
intensity monitoring, patient education, periodic assess-
ments, and personalisation, needed for optimising the dos-
age in particular of aerobic exercise, was rare.
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When compared with a similar Dutch cross-sectional
study from 1994 [18], it appears that little has changed over
the last two and a half decades. Current practice in The
Netherlands also appears to be in line with relatively recent
studies on the delivery of SGE for patients with axSpA from
Switzerland and the United Kingdom [20-22]. In all, the
focus is still mainly on joint mobility and muscle strength-
ening exercises, combined with sports and hydrotherapy,
provided during once weekly sessions of relatively long
duration.

These findings show that there is room for improvement,
in particular regarding the provision of adequately dosed
aerobic exercises [9—11, 16, 26]. Recent literature suggests
that especially aerobic exercise with high intensity is benefi-
cial for people with axSpA [16, 27]. To ascertain the execu-
tion of aerobic exercise with adequate intensity, implementa-
tion of intensity monitoring as well as a more personalised
approach are needed, with every participant undergoing a
comprehensive assessment, setting of individual goals, and
periodic evaluations [11]. Furthermore, recent recommen-
dations from the European League Against Rheumatism
(EULAR) prescribe aerobic exercise to be performed with
moderate or vigorous intensity on at least 5 or 3 days per
week, respectively [8]. Once weekly SGE is thus not suf-
ficient to achieve this frequency, so there should at least be
education and personalised advice on additional exercise and
physical activity acquired throughout the week. As patient
education is currently only provided in less than half of the
programmes, this element requires attention.

Although the data were collected in 2016, they consti-
tuted the basis for a pilot implementation project that was
done in 2017 and 2018 in four regions (out of 17 regions
providing axSpA-specific SGE and out of a total of 43
regions providing SGE for any RMD) [19], which has shown
that it is highly likely that the situation has not changed since
2016 (apart from the four pilot regions). After all, from close
contact with the Dutch Arthritis Society and many local
patient associations during this project, there were no signs
of any changes after 2016. Moreover, the pilot implementa-
tion showed to be hampered by various barriers. The SGE
enhancements are therefore currently still warranted and a
desired future action is to engage with local patient associa-
tions and other stakeholders to jointly examine how to cope
with potential barriers during future implementations.

To implement the proposed SGE enhancements, the
supervisors require adequate education. However, simi-
lar to a few decades ago [18], the large majority of SGE
supervisors in this study consisted of physical therapists
without a postgraduate education on RMDs. Physical
therapists’ knowledge on RMDs is an important facilitator
for the implementation of high-intensity aerobic exercise
[21] and is one of the core competencies of health profes-
sionals in rheumatology [28]. Improving the knowledge
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of physical therapists could be hampered by the limited
availability of postgraduate education on RMDs in many
European countries, in particular with a specific focus on
exercise and axSpA [29]. A number of (online) courses for
health professionals addressing axSpA in English are avail-
able, such as those developed by the EULAR [30] or by
the National Axial Spondyloarthritis Association (NASS)
from the United Kingdom [31]. However, lack of English
language skills could be a barrier for participation among
health professionals in many non-English speaking countries
[29]. Fortunately, in the Netherlands, recommendations for
physical therapists on exercise and axSpA recently became
available [32] as well as a course on implementing these
recommendations [33].

In addition to availability of appropriate education, it is
also important that SGE supervisors are motivated to partici-
pate in such courses and that patient associations use post-
graduate education on RMDs as a selection criterium when
recruiting supervisors. In this study, only a minority of the
supervisors had postgraduate education and less than 30%
of associations used it as a selection criterium. However, it
is likely that patient associations currently limit the demands
on their supervisors, because the payment for supervising
SGE is probably lower than for regular therapy (personal
communication). Limited funding could be the main obsta-
cle, since funding was the SGE barrier mentioned most often
by the boards of the patient associations. Funding mainly
exists of contributions from members themselves and from
the Dutch Arthritis Society. Only a few associations have
direct agreements with health insurances. When implement-
ing the SGE enhancements, this barrier should be taken into
account and suitable payment of SGE supervisors should be
provided.

When implementing the suggested SGE enhancements,
the patients’ perspective should be accounted for. One
study, examining the perspective of axSpA-specific SGE
participants towards current SGE and the proposed SGE
enhancements, found that the majority of axSpA patients
was satisfied with the current axSpA-specific SGE, but also
agreed with intensity monitoring, periodic assessments, and
exercising more frequently [19]. Half of the participants
were in favour of education and a large majority found spe-
cialised supervision highly important. However, that study
also showed that the majority of SGE participants in the
Netherlands had a relatively high age and participated in
SGE for a long time [19]. This is in line with the current
finding that recruiting new and younger SGE members is
a challenge mentioned most often (besides funding) by the
associations’ boards. To attract younger axSpA patients, it
may help to implement more education on self-management,
as was found in one study using focus groups [34], or by
exploring and using technological possibilities such as
web-based home exercise programmes [35], which provide
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more flexibility in exercise times, costs and distance than
traditional SGE sessions [36]. Furthermore, a study among
axSpA patients registered in a hospital in the United King-
dom found that over half of them were not familiar with the
NASS [37]. To recruit more (young) SGE members, it might
help to increase awareness regarding associations organising
axSpA-specific SGE.

There are three study limitations to be mentioned. First,
using a non-validated survey, the data could be affected
by various forms of bias, including social desirability bias
regarding the contents of SGE. To limit the risk of this bias,
it was made clear to participants that the survey was meant to
make an inventory of the current SGE situation and to assess
the needs to improve it, rather than to make a judgement
of the quality of the SGE they provided. Moreover, as this
study included a survey among both board members and the
SGE supervisors, it is expected that the combined responses
provide a realistic picture of the situation. Second, there
were no specific questions in the survey about providing
home exercise advice. Advice on home exercise is important
for achieving adequate exercise frequency and findings from
another study suggest that it is currently lacking in axSpA-
specific SGE [19]. Finally, this study only examined SGE
organised by local patient associations affiliated with the
Dutch Arthritis Society and axSpA-specific SGE organised
outside of these associations were not included. However, it
seems unlikely that axSpA-specific SGE exists beyond these
associations in the Netherlands. As this study showed a high
response rate among the local patient associations (82%), the
results may be well generalisable to all axSpA-specific SGE
in the Netherlands.

In conclusion, most SGE programmes for patients with
axSpA in the Netherlands contained a combination of land-
based exercises and hydrotherapy, with the main focus on
joint mobility, muscle strength, and sports. To meet current
scientific insights, there should be more focus on adequately
dosed aerobic exercises, by implementing intensity monitor-
ing, patient education, periodic assessments, and exercise
personalisation, and by providing and promoting postgradu-
ate education for supervisors.

Acknowledgements The authors wish to acknowledge and thank all
boards and supervisors from the participating local patient associa-
tions. The authors also thank the Dutch Arthritis Society for funding
this study and in particular Nique Lopuhaé for providing input from
the patients’ perspective.

Author contributions BH analysis and interpretation of the data, draft-
ing and critically revising the work, final approval and agreement to be
accountable. FvdG conception and design of the work and acquisition
and analysis of the data, critically revising the work, final approval
and agreement to be accountable. TVV conception and design of the
work and interpretation of the data, drafting and critically revising the
work, final approval and agreement to be accountable. SvW conception
and design of the work and acquisition, analysis and interpretation of

the data, drafting and critically revising the work, final approval and
agreement to be accountable.

Funding Dutch Arthritis Society (ReumaNederland), grant number:
BP 14-1-161.

Data availability The data underlying this article will
be shared on reasonable request to the corresponding
author.Related congress abstract publication The data were
presented with two posters at the Annual European Congress
of Rheumatology (EULAR 2017) and abstracts have, there-
fore, been published:

1. Giesen, F., Van Weely, S., Lopuhai, N., Vliet Vlieland,
T. (2017). THUO730-HPR Content and supervision of group
exercise therapy (GET) for axial spondyloarthritis (axSpA)
in the Netherlands; a nationwide survey. Annals of the Rheu-
matic Diseases, 76, 1479.2-1479.

2. Giesen, F., Van Weely, S., Lopuhai, N., Vliet Vlieland,
T. (2017). PARE0022 Organisation of group exercise ther-
apy (GET) for patients with axial spondyloartritis (axSpA)
in the Netherlands; a nationwide survey. Annals of the Rheu-
matic Diseases, 76, 1559.3-1559.

Compliance with ethical standards

Conflict of interest Authors Bas Hilberdink, Florus van der Giesen,
Thea Vliet Vlieland, and Salima van Weely declare that they have no
conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. van der Heijde D, Ramiro S, Landewe R, Baraliakos X, Van den
Bosch F, Sepriano A, Regel A, Ciurea A, Dagfinrud H, Dougados
M, van Gaalen F, Geher P, van der Horst-Bruinsma I, Inman RD,
Jongkees M, Kiltz U, Kvien TK, Machado PM, Marzo-Ortega
H, Molto A, Navarro-Compan V, Ozgocmen S, Pimentel-Santos
FM, Reveille J, Rudwaleit M, Sieper J, Sampaio-Barros P, Wiek
D, Braun J (2017) 2016 update of the ASAS-EULAR manage-
ment recommendations for axial spondyloarthritis. Ann Rheum
Dis 76(6):978-991. https://doi.org/10.1136/annrheumdis-2016-
210770

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1136/annrheumdis-2016-210770
https://doi.org/10.1136/annrheumdis-2016-210770

400

Rheumatology International (2021) 41:391-401

10.

12.

13.

14.

15.

16.

Braun J (2018) Axial spondyloarthritis including ankylosing
spondylitis. Rheumatology 57(suppl_6):vil—vi3. https://doi.
org/10.1093/rheumatology/key079

Pecourneau V, Degboe Y, Barnetche T, Cantagrel A, Constantin
A, Ruyssen-Witrand A (2018) Effectiveness of exercise programs
in ankylosing spondylitis: a meta-analysis of randomized con-
trolled trials. Arch Phys Med Rehabil 99(2):383-389 e381. https
://doi.org/10.1016/j.apmr.2017.07.015

Regel A, Sepriano A, Baraliakos X, van der Heijde D, Braun J,
Landewe R, Van den Bosch F, Falzon L, Ramiro S (2017) Effi-
cacy and safety of non-pharmacological and non-biological phar-
macological treatment: a systematic literature review informing
the 2016 update of the ASAS/EULAR recommendations for the
management of axial spondyloarthritis. RMD Open 3(1):e000397.
https://doi.org/10.1136/rmdopen-2016-000397

Martey C, Sengupta R (2020) Physical therapy in axial spondy-
loarthritis: guidelines, evidence and clinical practice. Curr Opin
Rheumatol 32(4):365-370. https://doi.org/10.1097/bor.00000
00000000714

Zdo A, Cantista P (2017) The role of land and aquatic exercise
in ankylosing spondylitis: a systematic review. Rheumatol Int
37(12):1979-1990. https://doi.org/10.1007/s00296-017-3829-8
Martins NA, Furtado GE, Campos MJ, Leitao JC, Filaire E, Fer-
reira JP (2014) Exercise and ankylosing spondylitis with New
York modified criteria: a systematic review of controlled trials
with meta-analysis. Acta Reumatol Port 39(4):298-308

Rausch Osthoff AK, Niedermann K, Braun J, Adams J, Brodin N,
Dagfinrud H, Duruoz T, Esbensen BA, Gunther KP, Hurkmans
E, Juhl CB, Kennedy N, Kiltz U, Knittle K, Nurmohamed M,
Pais S, Severijns G, Swinnen TW, Pitsillidou IA, Warburton L,
Yankov Z, Vliet Vlieland TPM (2018) 2018 EULAR recommen-
dations for physical activity in people with inflammatory arthritis
and osteoarthritis. Ann Rheum Dis 77(9):1251-1260. https://doi.
org/10.1136/annrheumdis-2018-213585

Sveaas SH, Smedslund G, Hagen KB, Dagfinrud H (2017) 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 51(14):1065-1072.
https://doi.org/10.1136/bjsports-2016-097149

O’Dwyer T, O’Shea F, Wilson F (2014) Exercise therapy for spon-
dyloarthritis: a systematic review. Rheumatol Int 34(7):887-902.
https://doi.org/10.1007/s00296-014-2965-7

. Millner JR, Barron JS, Beinke KM, Butterworth RH, Chasle BE,

Dutton LJ, Lewington MA, Lim EG, Morley TB, O’Reilly JE,
Pickering KA, Winzenberg T, Zochling J (2016) Exercise for
ankylosing spondylitis: an evidence-based consensus statement.
Semin Arthritis Rheum 45(4):411-427. https://doi.org/10.1016/j.
semarthrit.2015.08.003

Dagfinrud H, Kvien TK, Hagen KB (2008) Physiotherapy inter-
ventions for ankylosing spondylitis. Cochrane Database Syst Rev
1:CD002822. https://doi.org/10.1002/14651858.CD002822.pub3
Reimold AM, Chandran V (2014) Nonpharmacologic therapies in
spondyloarthritis. Best Pract Res Clin Rheumatol 28(5):779-792.
https://doi.org/10.1016/j.berh.2014.10.003

Dagfinrud H, Halvorsen S, Vollestad NK, Niedermann K, Kvien
TK, Hagen KB (2011) Exercise programs in trials for patients
with ankylosing spondylitis: do they really have the potential
for effectiveness? Arthritis Care Res 63(4):597-603. https://doi.
org/10.1002/acr.20415

Forster D, Warburton L, O’Flynn N (2018) Diagnosis and man-
agement of spondyloarthritis in the over-16s: NICE guideline. Br
J General Pract 68(672):346-347. https://doi.org/10.3399/bjgp1
8X697865

Sveaas SH, Bilberg A, Berg 1J, Provan SA, Rollefstad S, Semb
AG, Hagen KB, Johansen MW, Pedersen E, Dagfinrud H (2020)
High intensity exercise for 3 months reduces disease activity in

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

axial spondyloarthritis (axSpA): a multicentre randomised trial
of 100 patients. Br J Sports Med 54(5):292-297. https://doi.
org/10.1136/bjsports-2018-099943

Hidding A, van der Linden S, Boers M, Gielen X, de Witte L,
Kester A, Dijkmans B, Moolenburgh D (1993) Is group physical
therapy superior to individualized therapy in ankylosing spondy-
litis? A randomized controlled trial. Arthritis Rheum 6:117-125.
https://doi.org/10.1002/art.1790060303

Hidding A, Van der Linden S (1994) Groepsoefentherapie bij
Spondylitis Ankylopoetica in Nederland (Group Exercise Therapy
in Ankylosing Spondylitis in the Netherlands). Nederlands Tijd-
schrift voor Fysiotherapie 4:92-95

Hilberdink B, van der Giesen F, Vliet Vlieland T, van Gaalen
F, van Weely S (2020) Supervised group exercise in axial spon-
dyloarthritis: patients’ satisfaction and perspective on evidence-
based enhancements. Arthritis Care Res 72:829-837. https://doi.
org/10.1002/acr.23892

Rausch Osthoff A-K, Vliet Vlieland T, Braem R, Walker B, Nie-
dermann K (2019) FRIO700-HPR Lessons learned from pilot
implementation of physical activity recommendations in axSpA
exercise group therapy—Iess may be more. Ann Rheum Dis
78(Suppl 2):1049-1049. https://doi.org/10.1136/annrheumdi
s-2019-eular.7188

Niedermann K, Nast I, Ciurea A, Vliet Vlieland T, van Bode-
gom-Vos L (2019) Barriers and facilitators of vigorous cardi-
orespiratory training in axial spondyloarthritis: surveys among
patients, physiotherapists, and rheumatologists. Arthritis Care Res
71(6):839-851. https://doi.org/10.1002/acr.23705

NASS (2020) Exercise activities by NASS branches in your area.
https://nass.co.uk/managing-my-as/in-your-area/. Accessed 21 Jun
2020

Rausch Osthoff A-K, van der Giesen F, Meichtry A, Walker B,
van Gaalen FA, Goekoop-Ruiterman YPM, Peeters AJ, Nieder-
mann K, Vliet Vlieland TPM (2019) The perspective of people
with axial spondyloarthritis regarding physiotherapy: room for the
implementation of a more active approach. Rheumatol Adv Pract.
https://doi.org/10.1093/rap/rkz043

WMA (2013) World Medical Association Declaration of Hel-
sinki: ethical principles for medical research involving human
subjects. JAMA 310(20):2191-2194. https://doi.org/10.1001/
jama.2013.281053

ReumaNederland (2020) Local patient associations affiliated with
the Dutch Arthritis Society. https://reumanederland.nl/help-mee/
ontmoet/reumapatientenverenigingen/lokale-reumapatientenv
erenigingen/. Accessed 26 Apr 2020

Niedermann K, Sidelnikov E, Muggli C, Dagfinrud H, Hermann
M, Tamborrini G, Ciurea A, Bischoff-Ferrari H (2013) Effect of
cardiovascular training on fitness and perceived disease activ-
ity in people with ankylosing spondylitis. Arthritis Care Res
65(11):1844-1852. https://doi.org/10.1002/acr.22062
Hilberdink B, Vlieland TV, van der Giesen F, van Gaalen F, Goe-
koop R, Peeters A, Fiocco M, van Weely S (2020) Adequately
dosed aerobic physical activity in people with axial spondy-
loarthritis: associations with physical therapy. Rheumatol Int
40(9):1519-1528. https://doi.org/10.1007/s00296-020-04637-x
Edelaar L, Nikiphorou E, Fragoulis GE, Iagnocco A, Haines C,
Bakkers M, Barbosa L, Cikes N, Ndosi M, Primdahl J, Prior Y,
Pchelnikova P, Ritschl V, Schifer VS, Smucrova H, Storrgnning
I, Testa M, Wiek D, Vliet Vlieland TPM (2020) 2019 EULAR
recommendations for the generic core competences of health pro-
fessionals in rheumatology. Ann Rheum Dis 79(1):53-60. https://
doi.org/10.1136/annrheumdis-2019-215803

Vliet Vlieland TPM, van den Ende CHM, Alliot-Launois F,
Beauvais C, Gobbo M, lagnocco A, Lundberg IE, Munuera-Mar-
tinez PV, Opava CH, Prior Y, Redmond A, Smucrova H, Wiek
D (2016) Educational needs of health professionals working in


https://doi.org/10.1093/rheumatology/key079
https://doi.org/10.1093/rheumatology/key079
https://doi.org/10.1016/j.apmr.2017.07.015
https://doi.org/10.1016/j.apmr.2017.07.015
https://doi.org/10.1136/rmdopen-2016-000397
https://doi.org/10.1097/bor.0000000000000714
https://doi.org/10.1097/bor.0000000000000714
https://doi.org/10.1007/s00296-017-3829-8
https://doi.org/10.1136/annrheumdis-2018-213585
https://doi.org/10.1136/annrheumdis-2018-213585
https://doi.org/10.1136/bjsports-2016-097149
https://doi.org/10.1007/s00296-014-2965-7
https://doi.org/10.1016/j.semarthrit.2015.08.003
https://doi.org/10.1016/j.semarthrit.2015.08.003
https://doi.org/10.1002/14651858.CD002822.pub3
https://doi.org/10.1016/j.berh.2014.10.003
https://doi.org/10.1002/acr.20415
https://doi.org/10.1002/acr.20415
https://doi.org/10.3399/bjgp18X697865
https://doi.org/10.3399/bjgp18X697865
https://doi.org/10.1136/bjsports-2018-099943
https://doi.org/10.1136/bjsports-2018-099943
https://doi.org/10.1002/art.1790060303
https://doi.org/10.1002/acr.23892
https://doi.org/10.1002/acr.23892
https://doi.org/10.1136/annrheumdis-2019-eular.7188
https://doi.org/10.1136/annrheumdis-2019-eular.7188
https://doi.org/10.1002/acr.23705
https://nass.co.uk/managing-my-as/in-your-area/
https://doi.org/10.1093/rap/rkz043
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1001/jama.2013.281053
https://reumanederland.nl/help-mee/ontmoet/reumapatientenverenigingen/lokale-reumapatientenverenigingen/
https://reumanederland.nl/help-mee/ontmoet/reumapatientenverenigingen/lokale-reumapatientenverenigingen/
https://reumanederland.nl/help-mee/ontmoet/reumapatientenverenigingen/lokale-reumapatientenverenigingen/
https://doi.org/10.1002/acr.22062
https://doi.org/10.1007/s00296-020-04637-x
https://doi.org/10.1136/annrheumdis-2019-215803
https://doi.org/10.1136/annrheumdis-2019-215803

Rheumatology International (2021) 41:391-401

401

30.

31.

32.

33.

34.

rheumatology in Europe. RMD Open 2(2):e000337-e000337.
https://doi.org/10.1136/rmdopen-2016-000337

EULAR (2020) EULAR School of Rheumatology. https://esor.
eular.org/. Accessed 11 Aug 2020

NASS (2020) Resources for health professionals. https://nass.
co.uk/homepage/health-professionals/resources-for-health-profe
ssionals/. Accessed 22 Aug 2020

van Weely S, van der Giesen F, van Gaalen F, van der Horst-Bru-
insma I, Ramiro S, Weel A, Lopuhad N, Vliet Vlieland T (2018)
SATO0733-HPR Dutch recommendations for physical therapy in
axial spondyloartrhritis (AXSPA). Ann Rheum Dis 77(Suppl
2):1827-1828. https://doi.org/10.1136/annrheumdis-2018-eular
.5832

Hilberdink B (2020) Fysiotherapie bij Axiale Spondyloartritis
(Physical Therapy in Axial Spondyloarthritis)

Martin MJ, Fiddler H (2016) 217  Axial spondyloarthritis know-
how: a qualitative investigation of patient experiences of a brief
exercise and self-management group programme. Rheumatology
55(suppl_1):1149-i150. https://doi.org/10.1093/rheumatology/
kew177.006

35.

36.

37.

Paul L, McDonald MT, Coulter E, Brandon M, McConnachie A,
Siebert S (2019) 268  Adherence to web-based physiotherapy in
people with axial spondyloarthritis. Rheumatology. https://doi.
org/10.1093/rheumatology/kez107.084

Paul L, Coulter EH, Cameron S, McDonald MT, Brandon M,
Cook D, McConnachie A, Siebert S (2016) Web-based physi-
otherapy for people with axial spondyloarthritis (WEBPASS)—a
study protocol. BMC Musculoskelet Disord 17(1):360. https://doi.
org/10.1186/s12891-016-1218-1

Owusu-Agyei A, Verdiyeva A, Norris S, Morris E, Hennessy K,
Chan M (2020) P103 A survey of exercise preferences amongst
a cohort of patients with spondyloarthritis. Rheumatology. https
://doi.org/10.1093/rheumatology/keaal 11.101

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1136/rmdopen-2016-000337
https://esor.eular.org/
https://esor.eular.org/
https://nass.co.uk/homepage/health-professionals/resources-for-health-professionals/
https://nass.co.uk/homepage/health-professionals/resources-for-health-professionals/
https://nass.co.uk/homepage/health-professionals/resources-for-health-professionals/
https://doi.org/10.1136/annrheumdis-2018-eular.5832
https://doi.org/10.1136/annrheumdis-2018-eular.5832
https://doi.org/10.1093/rheumatology/kew177.006
https://doi.org/10.1093/rheumatology/kew177.006
https://doi.org/10.1093/rheumatology/kez107.084
https://doi.org/10.1093/rheumatology/kez107.084
https://doi.org/10.1186/s12891-016-1218-1
https://doi.org/10.1186/s12891-016-1218-1
https://doi.org/10.1093/rheumatology/keaa111.101
https://doi.org/10.1093/rheumatology/keaa111.101

	Organisation and content of supervised group exercise for people with axial spondyloarthritis in The Netherlands
	Abstract
	Introduction
	Methods
	Design
	Subjects
	Assessments
	Statistical analysis

	Results
	SGE characteristics and contents
	SGE supervisor characteristics
	Recruitment and selection of supervisors
	Recruitment of members
	Organisational characteristics of SGE

	Discussion
	Acknowledgements 
	References




