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Abstract The objective of this non-randomised controlled
trial was to evaluate the impact of group-based exercise
programme and a home-based exercise programme on Bath
Ankylosing Spondylitis Indices, depression and quality of
life in patients with ankylosing spondylitis (AS). Ap-
proximately 41 patients in a rehabilitation unit were divided
into two groups, either group- or home-based exercise
programme. Exercise sessions were performed three times a
week for a period of 6 weeks. The patients were compared
before and after the rehabilitation programme, with respect
to Bath Ankylosing Spondylitis Functional Index (BASFI),
Bath Ankylosing Spondylitis Disease Assessment Index
(BASDAI), Bath Ankylosing Spondylitis Metrology Index
(BASMI), Beck Depression Inventory (BDI) and The
Nottingham Health Profile (NHP). A statistically significant
improvement was observed on BASDAI, BASMI and
energy, pain, reaction of emotional and sleep subscores of
NHP in both exercise groups after the exercise programme
(p<0.05). No statistically significant changes were detected
in BASFI, BDI and social and mobility subscores of NHP
in both exercise groups (p>0.05). No statistically signifi-
cant differences were found between the two exercise
programmes (p>0.05). Group and home-based exercise
programmes are efficient in improving symptoms and

mobility and had an important effect on quality of life in
patients with AS. Home-based exercise programme, as it is
cheaper, more easily performed and efficient, may be
preferable for the management programme in AS.
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Introduction

Ankylosing spondylitis (AS) is a chronic rheumatic
disorder affecting mainly the axial skeleton, which progres-
sively limits spinal and thoracic mobility throughout the
course of the disease. AS involves inflammation and pain in
many joints and spine, which cause physical outcomes such
as reduced physical activity, reduced spinal mobility,
stiffness, fatigue, sleep disturbances, and psychological
consequences such as depression [1]. The purpose of the
therapy is to reduce pain and stiffness, to prevent postural
deformities, to maintain the patient’s maximal potential
movement and psychosocial health [2, 3]. Several studies
have reported beneficial effects of exercise on symptom
severity, spinal mobility, muscle strength, functional capac-
ity, cardiovascular capacity, and psychological status [2–4].
Therefore, physiotherapy is the cornerstone of the manage-
ment programme in AS.

Most of the studies examined the effect of supervised
exercise programs rather than unsupervised exercise in
patient with AS [3, 5]. The Cochrane review data indicated
that supervised group exercise programmes were better than
home-based exercise programmes. However, in clinical
practice, group-based exercise programmes for the rehabil-
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itation of the patients with AS are not used except in a few
centres in university hospitals in Turkey. These patients are
generally prescribed home-based exercises. Furthermore,
there are quite few studies that compared the efficacies of
home- and hospital-exercise programmes in patients with
AS [3, 5, 6]. Because of heterogeneous interventions and
outcome measures, still however, there is not a consensus
on the appropriate quantity, quality or intensity of exercise
that is necessary to promote better health and function in
this population [2, 7]. For this reason, we aimed to
investigate and compare the impact of group- and home-
based exercise programme symptoms, functional and
mobility status as well as depression and quality of life in
patients with AS.

Materials and methods

Forty-one patients diagnosed with AS according to the
modified New York criteria aged 18–75 years were
allocated into study. They were recruited from the Physical
Medicine and Rehabilitation Department of Ege University
Hospital and the Rheumatology Division of 9 Eylul
University Hospital in Izmir, Turkey. Subjects were eligible
to participate in the programme if they were an outpatient
without complication and able to understand the content of
questionnaire and exercise programme. Exclusion criteria
were inability or unwillingness to participate in physiother-
apy, systemic organic involvement, severe co-morbidity of
heart, lung, liver or kidneys. Additionally, the patients, who
had been practising regular exercises during the previous
6 months, were also not included in the study. The health
status of the patients was clinically stable. Each volunteer
gave their written consent to participate in this study. The
patients who could participate in the group-based exercise
programme were included in group I. The patients who
had problems in transportation or getting permission from
their work were allocated to the home-based exercise
group (group II). Of the initial 41 patients, 3 patients
failed to complete the programme: 2 who had transport
problems (group I) and 1 because of unwillingness to exercise
(group II).

Measurements

The following assessments were performed for all the
subjects before and after the exercise programme.

Bath Ankylosing Spondylitis Functional Index The Bath
Ankylosing Spondylitis Functional Index (BASFI) consists
of eight questions on daily activities and two additional

questions that assess patients’ ability to cope with everyday
life. Each question is answered on 10-cm horizontal visual
analog scale (VAS). The VAS have no distinguishing
marks except the words “easy” and “impossible” at either
end of the line to indicate the direction of the severity.
The mean of the ten scales results in the BASFI score (0–10),
with higher scores indicating more severe impairment
[8, 9].

Bath Ankylosing Spondylitis Disease Assessment Index The
Bath Ankylosing Spondylitis Disease Assessment Index
(BASDAI) is a self-administered questionnaire consisting
of six questions relating to the five major symptoms
fatigue, spinal pain, joint pain/swelling, areas of localised
tenderness and morning stiffness, measured in terms of both
severity and duration. The patients were asked to mark the
degree to which they had experienced aforementioned
symptoms over the previous week. Each of the first five
questions are answered on 10-cm, unmarked, horizontal
VAS, except for the words “none” and “very severe” on the
left and right ends, respectively, while the scale for quantity
of morning stiffness is graded every 15 min between 0 h
and 2 h. The mean of the two scores on morning stiffness is
calculated. The total BASDAI score is obtained by
converting the last score for the overall index (0–50) to a
0–10 scale [10, 11].

Bath Ankylosing Spondylitis Metrology Index The Bath
Ankylosing Spondylitis Metrology Index (BASMI) is
composed of five measurements: cervical rotation, tragus-
to-wall distance, lateral flexion, modified Schober’s dis-
tance and intermalleolar distance. Each measurement
indicates either 0 (mild disease involvement), 1 (moderate
disease involvement), or 2 (severe disease involvement)
points, resulting in a total BASMI score of 0–10 [12].

The Nottingham Health Profile The Nottingham Health
Profile (NHP) consists of two parts. Part I contains 38
yes/no items in six dimensions: pain, physical mobility,
emotional reactions, energy, social isolation and sleep.
Part II contains seven general yes/no questions con-
cerning daily-living problems. The two parts may be
used independently, and part II is not analysed in this
study. Part I is scored using weighted values which give
a range of possible scores from zero (no problems at all)
to 100 (presence of all problems within a dimension)
[13, 14].

Beck Depression Inventory Beck Depression Inventory
(BDI) is a 21-item test presented in multiple-choice format
which purports to measure presence and degree of
depression. Responses are made on a four-point, minimal-
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ly-anchored scale, ranging from 0 to 3, with 3 representing
the most severe symptoms [15].

Exercise programme

Prior to the start of the programme, educational sessions
and individual counselling were performed by physiatrist
about AS. All of the patients were trained how to correctly
perform the exercises by a physiotherapist. For each of the
exercises, participants were provided with simple, step-by-
step written instructions with illustrations. Group I patients
were treated with a group-exercise programme composed of
respiratory exercises, stretching, mobilization and strength-
ening exercises for lower, upper extremity and back
muscles 3 days a week and 45 min a day under the
supervision of the same physiotherapist for 6 weeks. Group
II patients practised the same exercises individually at home
3 days a week for 6 weeks. A warm-up exercise in the form
of a 10-min walk was always performed before the primary
exercise session, finishing with 10 min of cool-down
activities. The exercise included movements of flexion,
extension, lateral flexion, and rotation of the cervical and
lumbar spine, as well as extension, flexion, abduction,
adduction, and rotation of both the upper and lower
extremities at the beginning of the session. Free weights
were used for resistance exercises, in the form of hand-held
dumbbells and ankle cuff weights available in 0.5–1 kg
increments. For each muscle group, participants were
instructed to perform up to two sets of ten repetitions each
through full range of motion. Resistance exercises were
performed using the following techniques: overhead press,
lateral shoulder raise, overhead triceps, single row, upright
row, biceps curl, hip extension, hip abduction, calf raise,
squat, sit-to-stand, hamstring curl and ankle flexion–
extension. Flexibility exercises were primarily stretching
of the major muscle groups (biceps, triceps, rhomboid,
trapezius, hamstrings, quadriceps, hip flexors, calf, gluteus
and the hip adductors). Respiratory exercises consisted of
pursed-lip breathing, expiratory abdominal augmentation
and synchronization of thoracic and abdominal movement.

Statistical analysis Data were introduced in the Statistical
Package for the Social Sciences (SPSS) package, version
11.5. Baseline demographic and clinical characteristics
were compared using the independent samples t test or
Mann–Whitney U test. The repeated measurements analysis
of variance (ANOVA) was used to compare groups with
regard to parameters obtained before and after rehabilita-
tion, and it was also used to assess inter-group differences.
Correlations between the variables were tested with a non-
parametric (Spearman, for ordinal data) and parametric
(Pearson, for metric data) correlation analysis.

Results

Thirty eight patients have completed the study. Demo-
graphic details of both groups I and II are presented in
Table 1. When the exercise groups were compared, no
statistically significant differences were found in the
demographic characteristics (p>0.05). Similarly, both
groups were comparable with respect to BASMI, BASFI,
BASDAI, NHP and BDI scores before the onset of the
exercise programme (p>0.05).

A statistically significant improvement was observed in
BASDAI, BASMI and energy, pain, emotional reaction and
sleep subscores of NHP in both of the exercise groups after
completion of the exercise programme (Table 2; p<0.05).
In comparison of the two exercise groups, only a difference
in favor of group I in the sleep subscore of NHP was found
among BASDAI, BASMI and energy, pain, emotional
reaction and sleep subscores of NHP (p<0.05). No
statistically significant changes were detected in BASFI,
BDI and social and mobility subscores of NHP in either
exercise groups (Table 2; p>0.05). No significant differ-
ence was detected between the exercise groups as far as
BASFI, BDI, social and mobility subscores of NHP were
concerned (p>0.05, Table 2).

Discussion

Results of our study have revealed a significant improve-
ment in the level of mobility, disease characteristics and
most of the quality-of-life scores of AS patients with both
exercise programmes. As reported by the studies in the
literature, exercise programmes are effective on symptoms,
mobility and functional capacity in the short term; but their
effects in the long term are still being questioned [2, 13]. In
the Cochrane review was stated that home-based exercise
programmes are better than not exercising at all; and
supervised exercise programmes are superior to home-
based exercise programmes when functionality and mobil-
ity are considered [2, 6]. Relevant literature mostly
introduces studies, in which supervised exercise pro-

Table 1 Demographic characteristics of groups 1 and 2*

Group I (n=22) Group II (n=16)

Age [mean, (SD)] 47.5 (11.78) 46.6 (14.8)
Sex (male, %) 68 69
Disease duration [mean, (SD)] 19.3 (11.7) 19.3 (10.6)
Education (high school, %) 36.4 38.6
Marriage (married, %) 81 86
Body mass index [mean, (SD)] 25.1 (3.9) 26.3 (5.1)

*p>0.05
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grammes are carried out on AS patients [3, 5]. It has also
been reported that factors such as sharing experiences with
other patients and being encouraged for exercising in
group-exercise programmes are important in terms of
increasing compliance and psychological comfort of the
patients; yet it has also been stated that satisfactory proofs
cannot be provided for this argument [2, 16, 17]. Nev-
ertheless, the number of studies comparing supervised
and unsupervised exercises is still not sufficient [18]. It is
noted in the studies that most clinicians recommend home-
based exercise programmes, as supervised exercises require
more time and money [18]. Our observations in clinical
practices also support this point. At the end of our study,
improvements were observed in both exercise programmes,
and a distinct difference was not detected between the two
groups in terms of improvement. This outcome carries
importance for revealing the fact that home-based exercise
programmes widely recommended by most clinicians are
useful and that they do not provide different results from
supervised exercise programmes. In the light of the existing
findings and evidences, it is difficult to explain which
exercise protocol is more effective on AS patients [2, 19].
For example, it has been reported in a study that an exercise
programme carried out for 200 min/week and for at least
5 days reveals significant improvement in pain, stiffness
and functional disability; and that exercises of shorter time
and lesser intensity do not show the same effect [18]. In this
respect, it is important to prepare a special programme for
each patient taking into consideration the patient’s age,
duration of disease, living conditions, physical character-
istics and psychological condition.

It is noted that in early- and late-stage AS, different
exercises provide improvement at different doses at
different parameters [6, 20]. Pain and stiffness in early

stage are thought to stem from inflammation rather than
mechanic reasons, and therefore the recognition of im-
provement by exercise is considered relevant. There are
also interpretations indicating that patients have less spinal
fusion in the early stage, they practice the exercises more
willingly, the amount of catecholamine and endorphin
secretion increases, and these secretions have analgesic
and anti-inflammatory effect [21]. It was observed that the
exercises were more effective on pain and stiffness in AS
patients who were monitored for 15 years or less than those
patients monitored for more than 15 years [18]. On the
other hand, Vitanen and Heikkila [22] have put forward that
there is not a direct relationship between improvement and
duration of the disease. It has also been reported that there
is no relation between intensity of exercise and health status
in AS patients monitored for more than 15 years because
these patients generally exercise less [18]. Most of the
patients in our study are being monitored with AS diagnosis
for more than 15 years. Our study has revealed that
duration of the disease has a relation with pain and
mobility. However, any additional investigation for evalu-
ating the effect of duration of disease on the exercise could
not be carried out.

In our study, BASDAI scores have revealed improve-
ment in both exercise groups. Although Sweeney et al. [23]
note in their study that there is no difference between
exercise group and control group in terms of BASDAI, the
study of Karatepe et al. [9] reports a significant improve-
ment. Fenandez-de-las Penaas et al. [24], supporting our
research results, found that a significant difference was not
observed between supervised and unsupervised exercise
groups in terms of stiffness.

The reason to assess the BASMI index is that it is the
only validated index in the peer-reviewed literature assess-

Table 2 Functional disability (BASMI, BASFI, BASDAI), quality of life and depression before and after exercise in groups I and II

Group I (n=22) Gorup II (n=16)

Before exercise mean (SD) After exercise mean (SD) Before exercise mean (SD) After exercise mean (SD)
BASMI 4.77 (2.29) 4.18 (2.30)* 3.06 (2.35) 2.94 (2.35)*
BASFI 2.62 (2.15) 2.05 (1.84) 1.76 (1.67) 1.76 (1.96)
BASDAI 3.30 (2.46) 2.41 (1.62)* 3.03 (2.25) 1.99 (1.50)*
NHP
Energy level 36.05 (28.75) 26.64 (26.20)* 41.41 (33.20) 32.10 (26.14)*
Pain 35.75 (32.11) 19.55 (22.39)* 45.81 (32.00) 39.50 (29.85)*
Sleep 20.91 (22.66) 9.09 (18.23)** 36.25 (26.55) 26.94 (30.23)*
Emotional reaction 28.43 (26.29) 14.95 (22.30)* 27.26 (22.19) 18.03 (18.75)*
Social isolation 11.82 (18.16) 6.23 (14.00) 10.00 (17.89) 10.67 (18.31)
Physical mobility 25.52 (15.62) 19.86 (15.13) 22.75 (16.49) 21.00 (16.78)
BDI 8.0 (5.8) 7.8 (6.4) 8.5 (5.3) 8.5 (6.0)

BASMI Bath Ankylosing Spondylitis Metrology Index, BASFI Bath Ankylosing Spondylitis Functional Index, BASDAI Bath Ankylosing
Spondylitis Disease Assessment Index, NHP The Nottingham Health Profile, BDI Beck Depression Inventory
*p<0.05 within groups
**p<0.05 between groups
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ing the status of the axial skeleton in patients with AS [24].
In this study, mobility level, which was assessed with
BASMI, improved significantly in both exercise groups.
There is no consensus on standard measurements for
mobility assessment; different areas are selected for each
study, and even the mobility assessment has not been made
in some studies [18, 25]. The effect of home-based exercise
on spinal mobility has not been proven yet, but its efficacy
is acknowledged [9, 20]. Although group exercise is stated
to be effective on mobility, some measurements do not
reveal any change [6]. Despite the fact that an improvement
was observed in both groups in our study, a significant
difference was not recognised between the groups. It should
be taken into consideration that the average BASMI score
of neither group is high. Improvements in all scale scores
of assessment in our study point to the positive effect of
exercises.

The functional status assessed with BASFI score did not
improve in either group-based exercise patients or home-
based exercise patients. Furthermore, no difference was
observed between the two exercise groups. BASFI scores
of our patients were found to be lower than the patient
scores in other studies [3, 22]. Therefore, a major im-
provement may not have been noted. Similar to our study,
some researchers have reported the positive effect of
exercise programmes on functional state, whereas some
researchers have not detected any difference between
home-based exercises and the control group [3, 6, 9, 20, 23].

General life-quality assessment scales have not been
widely used in studies related to AS [18]. Yet, it is evident
that there should necessarily be an improvement in these
patients’ quality of life in order to talk about the success of
treatment. In our study, the improvement in most of NHP
scores through both exercise programmes is a significant
indicator for our success in treatment.

To date, most studies of AS have focused on physical
health and outcomes rather than on the impact of the
disease on psychological health [2, 4, 5]. It has been
emphasised that increased disease activity and functional
disability are related to poor mental health [26]. In our
study, the psychosocial status evaluated with BDI did not
show any significant change in either group. The reason
behind the higher BDI scores in some studies compared to
the scores of the patients in our study may be a possibility
[1, 3]. Consequently, as psychological symptoms of
patients with AS also affect the quality of life, this factor
should be taken into consideration in the evaluation of
patients and should be included in the assessment stages of
the treatment success.

The compliance of the patients to physiotherapy inter-
ventions is dependent on their motivation. As these
interventions are time-consuming, it is important to give
information and education programmes about the useful-

ness of the exercises to the patients to increase compliance.
We believe that informing the patients beforehand about the
disease and the significance of exercising is effective for
increasing motivation. Most of the AS patients do not
exercise regularly, and their compliance declines in the long
term [13, 22]. It has been reported that the patients with less
disability exercise less when compared to the patients with
more disabilities [16]. These results reveal the necessity of
rendering the exercises more interesting and gripping and
therefore the significance of motivation. Only three patients
did not complete the study due to transportation problems
and unwillingness. The patients in our study regularly
attended the exercise programme, and at the end of the
programme they pronounced the positive effects they had
benefited from.

The strong aspects of our study may be counted as the
evaluation of functional state, psychological state and
quality of life within the scope of a single study and the
comparison of group-based and home-based exercise
programmes, on which sufficient number of studies have
not been carried out in the literature [3, 5, 6].

Our study also has some limitations. As group-based
exercise programme is related to time and money, we
grouped the patients not randomly but according to their
own request. We could not follow the patients after the
exercise programme; therefore this prevented us from
detecting long-term effects. As in most studies, men
outnumbered women also in our study group [3, 4, 17].
However, number of women/men in home-based exercise
group was close to one another unlike in other studies. Yet,
it is still not easy to generalise the research results for both
sexes. We could not group the patients as earlier and later
than 15 years; but examining the effects related to the
duration of the disease was not within the scope of our
study’s objective. Thus, we only evaluated whether there
was a relation with the duration of the disease. We think
that there is need for further studies, in which exercise
programmes with different durations and intensity are
compared, to provide treatment guidelines.

Reviews that are prepared to give information about
the efficacy of exercises in AS patients have implicated the
difficulties in preparing exercise guidelines [2]. One of the
issues attributed utmost emphasis is the insufficient number
of studies on the efficiency of supervised and unsupervised
exercise programmes. The results of our study are signif-
icant in terms of both noting the above-mentioned point and
revealing that neither of the two different exercise pro-
grammes has distinctive superiority over one another. In
this respect, we believe that our study results will constitute
a useful source for other studies and preparation of
treatment guidelines.

In conclusion, group-based and home-based exercise
programmes are efficient in improving symptoms and
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mobility and have an important effect on the quality of life
in patients with AS. No significant differences were found
between the two exercise programmes. Home-based exer-
cise programme may be preferable for the management
programme in AS, as it is cheaper, performed more easily
and more efficient.
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