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Abstract The aim of this study was to evaluate quality of
life (QOL) in patients with ankylosing spondylitis (AS) and
to determine the relationships between QOL and clinical
variables including spinal mobility, disease activity and
functional status. Forty-eight adult patients who fulfilled
the modified New York criteria for AS were included in
the study. After detailed physical examination, disease-
specific instruments: the Bath ankylosing spondylitis disease
activity index (BASDAI) and the Bath ankylosing spon-
dylitis functional index (BASFI) were applied. QOL was
assessed using short form-36 (SF-36). The mean age of the
patients was 37.0 & 9.7 years and the mean duration of
symptoms was 11.7 &+ 8.4 years. Most affected domains
of SF-36 were bodily pain, vitality, and physical role,
respectively. No significant correlations were found
between SF-36 subgroup scores and chest expansion, wall—
tragus distance, chin—sternum distance, and floor—finger tip
distance. Only modified Schober correlated with two SF-36
domains: physical role and bodily pain. BASDAI and
BASFI scores had significant negative correlations with all
SF-36 domains except for general health. Identification of
QOL in patients with AS is very important in evaluation of
illness-related sufferings and development of new man-
agement strategies.
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory
disease which mainly affects spinal joints and adjacent
structures leading to progressive and ascending bony fusion
of spine [1]. The cardinal complaints of patients with AS
are pain, stiffness, and fatigue, resulting in various degree
of functional limitation [2, 3]. Limitations in physical
functioning may influence the ability to remain in
employment and participate in leisure and domestic
activities. The ability to fulfill social roles in family and
society may thereby be restricted, thus influencing the
person’s emotional state [4]. All these factors may have
their own or combined negative impacts on quality of life
(QOL) in AS patients.

Health-related QOL measures objectively reflects the
actual effect of the disease on an individual and the extent
of suffering [5, 6]. Knowing which aspects of QOL are
most affected by a particular illness can help researchers
prioritize their efforts and help clinicians by identifying
prevalent illness-related problems or concerns that may not
always be recognized or addressed in the medical
encounter [7]. The medical outcomes study short form-36
health survey (SF-36), a generic QOL instrument, has been
widely used for rheumatologic disorders [8—10]. In previ-
ous studies, assessing the health-related QOL of patients
with AS, SF-36 is the most commonly used measurement
technique [2—4, 7, 10-13]. In these studies, the researchers
investigated mostly relationship between QOL and disease
activity or functional status of the patients [11-14]. Nev-
ertheless, there are only a few studies focused on the
relationship between spinal mobility and SF-36 domains in
patients suffering from AS [13, 15].

The aim of this study was to figure out which aspects of
QOL sinks due to the disease in AS patients and to
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determine the relationship between QOL and clinical
variables including spinal mobility, disease activity and
functional status.

Materials and methods

Forty-eight adult patients who fulfilled the modified New
York criteria for AS were randomly included in the study
[16]. Patients with severe concomitant diseases such as
cancer or psychiatric disorders were excluded. The demo-
graphic data including age, gender, education level,
employment status, smoking status, physical activity level,
family history, duration of symptoms of the patients and
peripheral articular involvement were recorded. In physical
examination modified Schober, wall-tragus distance, chin—
sternum distance, floor-finger tip distance and chest
expansion were measured. All measurements were per-
formed at noontime and all patients were assessed by the
same physician. Sacroiliitis was evaluated on standardized
anterio-posterior sacroiliac joint radiography. Erythrocyte
sedimentation rate (ESR) was determined by using the
standard Westergren method (normal range 0-20) and
serum C-reactive protein (CRP) by the turbidimetric
method (normal range 0-5).

The Bath ankylosing spondylitis disease activity index
(BASDALI) was used to evaluate disease activity [17]. This
self-administered instrument consists of six questions
dealing with five major symptoms relevant to AS: fatigue,
spinal pain, joint pain/swelling, areas of localized tender-
ness, and morning stiffness. Morning stiffness is measured
in terms of both severity and duration. Functional status of
the patients were assessed by the Bath ankylosing spon-
dylitis functional index (BASFI) [18]. The BASFI consists
of eight questions relating to functional anatomy of
patients, and two questions that assess the patient’s ability
to cope with everyday life. Each questions of the BASDAI
and BASFI is answered on a 10 cm visual analog scale
which allows maximum reliability, and sensitivity to
change and improve the capacity of an index to elicit a
range of responses across the entire scale (0 = best,
10 = worst score). It was shown that the Turkish versions
of these indexes were reliable and valid [19, 20].

In order to estimate the health-related quality of life, all
patients completed the Turkish version of SF-36 [21]. This
self-administered questionnaire evaluates problems expe-
rienced during the last 4 weeks in eight domains of QOL.:
physical functioning, role limitation due to physical prob-
lems, role limitation due to emotional problems, bodily
pain, social functioning, mental health, vitality, and general
health perception. The response choices in the role func-
tioning scales are dichotomous (yes/no). The other items
have three to six response choices. The raw scores were
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coded and recalibrated following standard guidelines, and
the items were summed and transformed to the eight 0-100
scales; higher scores indicates better health conditions [22].

All statistical analyses were performed by using the
SPSS 11.5 for Windows package program. Descriptive data
are presented as mean =+ standard deviation for continuous
variables and as frequencies and percentages for categori-
cal variables. The Pearson correlation test was applied to
test for correlations. Multivariate linear regression analysis
was performed to analyze relationship between clinical
variables and QOL. Statistical significance was determined
at p value <0.05.

Results

Forty-eight patients (44 males and 4 females) with a mean
age of 36.9 4+ 9.4 years (17-63) were enrolled in this
study. Patients’ characteristics are presented in Table 1. All
patients had 5 years or more of formal education, 42% of
whom were university graduates. Almost all patients were
employed; only one patient had to quit working due to the
functional limitations of the disease. Sixteen (33%) patients
reported family history of rheumatologic diseases and 29
(60%) patients were current smokers. None of the patients
had peripheral articular involvement. The mean value of
BASDAI score was 4.4 4+ 2.0 (0.9-9.5) and BASFI score
was 2.9 + 2.4 (0-10). Twenty-four (%50) patients had
BASDAI score >4. ESR and CRP levels were higher than
normal values in 14 (29%) and 36 (75%) patients,
respectively.

Table 1 Characteristics of the patients enrolling in the study

Mean + SD Range
Age (years) 36 +£94 17-63
Disease duration (years) 6.6 =74 0-26
Symptom duration (years) 11.8 £ 8.1 0.5-31
Body mass index (kg/mz) 256 £ 4.0 18.2-32.9
Chest expansion (cm) 324+ 1.6 1-6.5
Modified Schober (cm) 3.9+ 2.0 0.5-7
Chin—sternum distance (cm) 1.9 + 2.1 0-7
Floor—finger tip distance (cm) 16.8 £ 14.2 0-48
Wall—tragus distance (cm) 172 £ 4.2 11-28
BASDALI score 44 +20 0.9-9.5
BASFI score 29+24 0-10
ESR (mm/h) 16.2 + 12.8 2-54
CRP (mg/dl) 14.2 + 10.6 0.6-42.9

BASDAI Bath ankylosing spondylitis disease activity index, BASFI
Bath ankylosing spondylitis functional index, ESR Erythrocyte sedi-
mentation rate, CRP C-reactive protein
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There were significant correlations between symptom
duration and modified Schober (p < 0.001), wall-tragus
distance (p = 0.01), chin—sternum distance (p < 0.001),
floor—finger tip distance (p < 0.001), and chest expansion
(»p < 0.001). BASDAI and BASFI scores did not correlate
with any of these physical examination measurements. Of
the laboratory parameters, while ESR correlated signifi-
cantly with BASDAI (p = 0.001) and BASFI scores
(p = 0.005), disease activity (p = 0.074) and functional
status index scores (p = 0.151) were not related to serum
CRP levels.

The mean scores for SF-36 domains are presented in
Table 2. Most affected domains of SF-36 in AS patients
were bodily pain (44.6 £ 20.9), vitality (49.6 & 24.5), and
physical role (53.1 & 36.3). Age and body mass index had
no significant correlation with SF-36 domains. Duration of
symptoms has been only correlated with bodily pain
(p = 0.050). No significant correlations were found
between SF-36 subscale scores and chest expansion, wall—
tragus distance, chin—sternum distance and floor—finger tip
distance. Only modified Schober correlated with two SF-36
domains: physical role (p = 0.047) and bodily pain
(p = 0.007). BASDAI and BASFI scores had significant
negative correlations with all SF-36 domains except for
general health. ESR correlated with all domains of SF-36
except for general health and mental health. CRP nega-
tively correlated with vitality (p = 0.013), bodily pain
(p = 0.016), role emotional (p = 0.022) and social func-
tion (p = 0.048) domains of SF-36 (Table 3).

Regression models were constructed to identify vari-
ables associated with the most affected SF-36 domains.
According to multiple regression analysis (Table 4), it has
been found out that BASFI (p < 0.001) and modified
Schober (p < 0.001) were associated with physical role.
The most significant correlation with vitality was BASDAI
score (p < 0.001). And finally, regression model with
bodily pain as dependent variable revealed three contrib-
uting variables BASDAI (p < 0.001), modified Schober
(p = 0.012) and ESR (p = 0.006), explaining 51% of total
variance.

Table 2 Summary of SF-36 domains

Mean £+ SD Range
Physical function 68.8 £ 23.5 0-100
Role physical 53.1 £36.3 0-100
Bodily pain 44.6 £+ 20.9 0-84
General health 56.6 £ 11.5 25-85
Vitality 49.6 £ 245 0-95
Social function 66.4 + 27.7 0-100
Role emotional 69.4 £ 35.6 0-100
Mental health 61.3 £ 204 16-100

Discussion

Individuals with chronic diseases usually perform activities
of daily life insufficiently. Functional weakness, symptoms
of the disease and deterioration of physical condition in
these patients make adaptation to therapy more difficult,
weaken the will to take care of oneself, and cause various
psychological problems. Owing to the combination of all
these factors, the QOL of the individuals may be affected
negatively [23]. Since the burden of illness in AS results
from pain and reduced function, the studies investigating
the QOL of these patients increased in recent years [3, 4,
10-15]. However, the relationship between spinal mobility
and QOL is not well established as the relationship
between SF-36 domains and disease activity or functional
status in patients with AS.

Limitations of spinal mobility generally worsen with age
and longer disease duration [14, 24]. The present study
confirms the existence of such relationships between all
physical examination measurements and duration of dis-
ease or symptoms. Like in the previous studies, no sig-
nificant correlations were found between spinal mobility
measures and disease activity. However, dissimilarly, any
of these measures had no association with BASFI [11, 13].
The discriminative power of ESR and CRP do not com-
prehensively represent the process of disease in AS. But
there is some evidence for an association of ESR and CRP
with disease activity [25]. In a previous study, it was
reported that clinical measures of disease activity and
functional disability correlated more with ESR than with
other laboratory variables [14]. According to our results,
only ESR correlated with BASDAI and BASFI scores. In
fact, recent studies concluded that neither CRP nor ESR is
superior in assessing disease activity [25, 26].

In order to examine the self-reported health status in
patients, SF-36 instrument was used in this study. The
subgroups of SF-36 enable us to evaluate which aspects of
the QOL are affected by the disease. A concern is that the
broad scope of the generic instruments might not ade-
quately reflect health status in populations with specific
disorders. However, similar to another study, it was found
that the disease-specific and the generic instrument corre-
lated well (BASDAI and SF-36 bodily pain, BASFI and
SF-36 physical functioning) [4]. In the present study most
affected domains of SF-36 in AS patients were bodily pain,
vitality and physical role, respectively. On the other hand,
patients received the highest score from emotional role.
These findings are consistent with previous studies indi-
cating the physical domain was significantly more impaired
than the mental one [3, 11, 13]. Mental health, limitations
imposed by emotional difficulties and social relationships
were usually problems for only a minority of patients with
AS [7, 10, 11]. In a study, 175 patients with AS of broad
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Table 3 Correlations between several clinical parameters and SF-36 domains

BASDAI BASFI Modified Schober ESR CRP

r p r p r p r p r P
Physical function —0.550 <0.001 —0.633 <0.001 0.121 0.413 —0.156 0.288 —0.371 0.009
Role physical —0.494 <0.001 —0.432 0.002 —0.307 0.034 —0.047 0.749 —0.309 0.033
Bodily pain —0.567 <0.001 —0.409 0.004 —0.335 0.020 —0.345 0.016 —0.498 <0.001
General health 0.186 0.206 0.168 0.253 —0.017 0.907 0.092 0.534 0.141 0.337
Vitality —-0.599 <0.001 —0.386 0.007 —0.206 0.160 —0.357 0.013 —0.382 0.007
Social function —0.668 <0.001 —-0.619 <0.001 —0.265 0.069 —0.286 0.048 —0.428 0.002
Role emotional —0.478 0.001 —0.383 0.007 —0.121 0414 —0.329 0.022 —-0.323 0.025
Mental health —-0.514 <0.001 —0.410 0.004 —0.155 0.292 —-0.214 0.143 —0.182 0.216

BASDAI Bath ankylosing spondylitis disease activity index, BASFI Bath ankylosing spondylitis functional index, ESR Erythrocyte sedimentation

rate, CRP C-reactive protein

Table 4 Multiple regression analysis with physical role, vitality and bodily pain as dependent variables and the clinical and laboratory

parameters as independent variables

Physical role Vitality Bodily pain

p t P B t P B t P
Symptom duration —0.175 —1.134 0.263 —0.056 —0.458 0.649 —0.075 —0.489 0.627
Modified Schober —0.465 —3.823 <0.001 —0.170 —1.450 0.154 —0.301 —2.628 0.012
BASDAI —0.210 —1.353 0.183 —0.599 —5.070 <0.001 —0.548 —4.780 <0.001
BASFI —0.564 —4.630 < 0.001 —0.026 —0.169 0.867 —0.302 —1.954 0.057
ESR —0.136 —1.064 0.293 —0.143 —1.082 0.285 —0.345 —2.895 0.006
CRP 0.079 0.652 0.518 —0.216 —1.807 0.077 —0.215 —1.860 0.070

BASDAI Bath ankylosing spondylitis disease activity index, BASFI Bath ankylosing spondylitis functional index, ESR Erythrocyte sedimentation

rate, CRP C-reactive protein

range of durations were asked to rate the presence and
importance of problems in 23 aspects of QOL, including
symptoms, disability, mood, relations with others, and
concerns about the treatments and the future. Besides,
participants completed SF-36. As a result, the most pre-
valent QOL concerns included stiffness (90.2%), pain
(83.1%), fatigue (62.4%), poor sleep (54.1%), concerns
about appearance (50.6%), worry about the future (50.3%),
medication side effects (41%). Of the domains of SF-36
pain, energy/fatigue, and general health perceptions were
the most severely affected, mental health, role limitations
due to emotional problems and social functioning were
least affected [7]. Similarly, Ozgul et al. [3] reported that
patients enrolling in their study received the highest and
lowest scores from social functioning and physical role
limitation, respectively. Also in another study, it was
shown that physical role and bodily pain were the most
significantly affected SF-36 subgroups, whereas mental
health and physical function were least affected in patients
with AS [13].

BASDALI and BASFI with proven reliability and validity
are commonly used in the clinical observations of AS
patients [17, 18]. In this study, it was detected that
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BASDALI and BASFI scores had significant negative cor-
relations with all SF-36 domains except for general health.
Similarly, Vesovi¢-Poti¢ and et al. [13] reported that
BASDALI correlated with all SF-36 domains except for
emotional role and BASFI correlated with physical func-
tion, role physical, bodily pain, general health, vitality and
mental health. In contrast to these findings, Turan et al.
[12] showed that among SF-36 subgroups, BASDAI had a
significant correlation only with general health and a neg-
atively significant correlation has been identified only
between BASFI and emotional role.

In the relevant literature, there are very few studies
assessing the relationship between QOL and spinal
mobility measures [13, 15]. In a very recent one, it was
shown that spinal mobility measures were mostly corre-
lated with physical domains of QOL in patients with AS.
While occiput-wall distance was negatively correlated
with two SF-36 domains, physical function and mental
health; chest expansion correlated with general health and
emotional role. Furthermore, they have shown that BASMI
had negative correlation with SF-36 physical function and
general health subscales. However, they could not confirm
a significant association of any spinal mobility measure
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with four SF-36 domains: physical role, bodily pain, social
function and vitality [13]. In the present study, there were
no significant correlations between SF-36 domains and
measurements of chest expansion, wall-tragus distance,
chin—sternum distance and floor—finger tip distance. Only
modified Schober correlated with two SF-36 domains:
physical role and bodily pain. Like in a previous study, no
relationship between spinal mobility status and mental
health were detected [15].

Physical role describes the problems at work or in
other daily life activities due to the deterioration of
physical health [27]. In multiple regression analysis, it has
been found out that BASFI and modified Schober were
the main factors associated with physical role, suggesting
that functional disability and decrease in spinal mobility
leads to deterioration of physical role in AS patients.
Similarly, in a previous study, BASFI was presented as
the main associated factor with health-related QOL [11].
Vesovic-Poti¢ et al. [13] developed a regression model to
identify variables associated with physical function
domain of SF-36 and reported that BASFI score was the
independently associated factor. In this study, it was
determined that the most closely related variable with
vitality was BASDAI, and 51% of total variance of bodily
pain was explained with BASDAI, modified Schober and
ESR. These results indicate that as the disease activity
increases, the bodily pain and tiredness of patients
increases as well. In a previous study in which 51
patients’ QOL was evaluated by Nottingham Health
Profile, it was suggested that the most important deter-
minants in self-reported QOL were the levels of func-
tional disability and disease activity [14].

Finally, the limitations of this study are its cross-sec-
tional design and relatively small number of participants.
Furthermore, similar to most of the previous studies
focusing on QOL of AS patients, the patient group exam-
ined in this study was also very heterogeneous concerning
duration of the symptoms and activity of the disease [4, 7,
11-14]. Ariza-Ariza et al. reported that the wide ranges of
the scores of the disease-related variables reflect the broad
spectrum of their population with AS. However, they
suggested that the broad spectrum of 92 patients enrolling
in the study supports the idea that they represent the entire
population [11]. In another study which assessed a rela-
tively larger number of patients (175 patients) with varying
durations of AS, heterogeneity of the group was mentioned
as the strength of the study [7]. Like in most rheumatic
diseases, the severity of symptoms in AS varies greatly
among patients. Besides, symptoms in the same individual
could periodically flare in the course of disease [2].
Functional limitations in early AS may be closely related to
symptom severity and factors that modify symptoms,
whereas functional limitations in long-standing AS may be

more closely related to cumulative factors leading to spinal
fusion and long-term structural damage [28]. Hence, high
variability in the course of disease makes a general
deduction of QOL in AS very difficult. On the other hand,
QOL defined as a subjective concept that not only
encompasses the symptoms, but also the consequences of a
disease such as impairment in activities of daily life [29].
Therefore, whatever the reason for loss of spinal mobility
or functional disability is, inflammatory pain or ankylosis,
its impact on the individual’s full and productive life is
important. Further, longitudinal studies are required to
identify the definitive relationship between spinal mobility
and QOL in a larger sample of patients suffering from AS.

In conclusion, it is obvious that there is a significant
impairment especially in physical components of QOL in
patients with AS. Recognizing these potential limitations,
this study demonstrates that in addition to BASDAI and
BASFI scores, modified Schober index significantly cor-
related with physical role and bodily pain domains of SF-
36. It is important for clinicians to be aware of complicated
relationships between clinical variables and QOL. Current
management strategies should focus on reducing disease
activity, improving lumbar spinal mobility and functional
status in AS.
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