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Abstract Ankylosing spondylitis quality of life (ASQoL)
is an instrument for assessing quality of life (QoL). The
aims of this study were to assess the reliability of Persian
version of ASQoL questionnaire and evaluation of QoL
status and related factors in ankylosing spondylitis (AS).
One hundred and sixty-three Iranian patients with AS
who fulfilled modified New York criteria were enrolled.
Patients were evaluated using questionnaires including
demographic and clinical variables, Bath AS Disease Activ-
ity Index (BASDAI), Bath AS Functional Index (BASFI),
fatigue, Bath AS Metrology Index, pain and ASQoL. Reli-
ability and validity of Persian version of ASQoL were
evaluated by test-re-test agreement, internal consistency
and correlation with specific scales. Relationship of param-
eters with ASQoL was analyzed by multiple regression.
Age, disease duration and ASQoL score (mean £ SD) were
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37.74 £ 9.88, 14.49 £ 8.47 and 8.02 + 5.28 years, respec-
tively. Test-re-test reproducibility for ASQoL was good as
assessed by intra-class correlation coefficient (ICC: 0.97,
P < 0.001). Internal consistency was high (Cronbach’s
alpha: 0.91). Convergent validity was confirmed by correla-
tion of ASQoL score with specific scales (BASFI, r = 0.74,
BASDAL r = 0.6, fatigue, r = 0.56, depression, r = 0.24,
intermalleolar distance, r = —0.44 and educational level,
r = —0.37). Persian version of ASQoL is a valid and reli-
able scale to assess QoL in AS. Function, fatigue, mood,
hip mobility and education are the factors which should be
noted to achieve the best QoL.
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Introduction

Among the spondyloarthropathies, ankylosing spondyli-
tis (AS) is a common chronic rheumatic disease. It affects
mainly sacroiliac joint and spine with ascending pat-
tern. Several characteristics including peripheral arthritis,
enthesitis, extra-articular manifestations and associated
morbidities are among the features in these patients [1-5].
Negative impact on functional status, quality of life (QoL),
chronic disability, requiring help at work or withdrawing
the job, and harmful effects regarding national healthcare
and non-health care costs are the main outcomes of this
disease in different populations [6, 7]. QoL assessed by
ankylosing spondylitis quality of life (ASQoL) has been
recognized as one of the representatives for the health
status of AS patients. Furthermore, it has been described
as one of the instruments for assessing the disease out-
come and severity in these patients [8]. Particularly, it
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is a disease-specific scale to measure the effect of AS on
health-related QoL from the patient’s perception [8]. This
instrument was first introduced in 2003 for AS and includes
18 items related to different aspects of QoL. QoL level and
knowledge about related factors may help rheumatologists,
physicians, health and social workers to plan for strategies
such as lifestyle modification, medications and educational
programs to improve patients’ conditions.

Ankylosing spondylitis quality of life is a simple, rapid,
reliable and valid scale for evaluating the impact of AS on
different aspects of QoL including pain, stiffness, fatigue,
mood, physical function and limitations in daily activities
[8]. A reliable and valid Persian version of ASQoL may
eliminate the effect of cross-cultural differences in items
interpretation of ASQoL and help the health managers to
assess the QoL of Iranian AS patients more precisely. Fur-
thermore, knowledge about factors affecting the ASQoL
and targeting these factors throughout clinical management
may improve the health status and QoL of patients. There-
fore, the primary objectives of this study were to assess
the reliability and some validity aspects of the Persian ver-
sion of ASQoL. The secondary objectives were to assess
the QoL status and determine the more frequently affected
aspects of QoL in Iranian AS patients.

Methods
Study population

One hundred and sixty-three patients with AS were con-
secutively enrolled into a cross-sectional study at the Ira-
nian AS association, Iran Rheumatology Center and Rheu-
matology Clinic of Shariati Hospital (a tertiary hospital
related to Tehran University of Medical Sciences) in Iran.
All patients with the age of 16 and over, who fulfilled the
modified New York criteria 1984 for diagnosis of AS and
were interested to participate in the survey, were included
in the study [9]. Patients with concomitant severe medical
disorders at the time of study were not included. Informed
consent compatible with the most recent version of the Hel-
sinki Declaration was obtained from patients, and the sur-
vey was approved by ethics committee of Tehran Univer-
sity of Medical Sciences. Diagnosis of AS was confirmed
by a qualified rheumatologist before enrolling.

A structured questionnaire was applied to collect the
demographic and disease-related data and also co-morbid-
ities. Disease activity was measured by BASDAI (from O,
no activity, to 10, maximum activity) [10, 11]. Spinal and
hip mobility was assessed by BASMI (from 0, the best
mobility, to 10, the worst mobility) [12]. Functional sta-
tus was measured by BASFI (from 0, the best function, to
10, the worst function) [11, 13]. Fatigue was assessed by
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BASDAI-question 1 and visual analog scale 0—10. Morn-
ing stiffness was assessed by BASDAI-question 5 and vis-
ual analog scale 0—10. Nocturnal back pain and total back
pain in last week were assessed by visual analog scale 0-10
[14]. Sacroiliitis grading (grade 2, 3 or 4) was assessed by
standard sacroiliac radiography [9]. Depression was diag-
nosed by psychiatrist. HLA-B*27 status was evaluated by
polymerase chain reaction with sequence-specific primer
(PCR-SSP) and Olerup SSP™ HLA*B27 kit (Hasselstigen,
Sweden). QoL was considered as a dependent variable and
assessed by Persian version of self-administered ASQoL.
ASQoL is a composition index made up of 18 items with
dichotomous responses (yes = 1, no = 0) for each item [8].
The score range is 0-18, and the higher scores indicate the
worse QoL. Ninety patients were asked to recomplete the
ASQoL questionnaire, 48 h later (to the asssessments at the
clinic), and send it back by prepaid mail. The feasibility,
validity and reliability of Persian version of ASQOL were
evaluated. All measurements were done in the afternoon,
and physical measurements such as BASMI, finger-to-floor
distance (cm), modified Shober (cm), chest expansion (cm),
intermalleolar distance (cm), tragus-to-wall distance (cm),
cervical rotation (degree), determining decrease in cervical
slope, increase in thoracic kyphosis and decrease in lumbar
lordosis were carried out by the same rheumatologist for
measurement uniformity.

Translation of questionnaire

The original English version of ASQoL questionnaire was
translated into Persian language by two Iranian physicians,
considering cultural adaptation. Both translations were
reviewed and combined into one by two rheumatologists.
Afterward, the patients were interviewed to make sure that
they understand all items and respond correctly. Back-
translation to English was made by a linguist, and the last
version was compared to the original version. Both seemed
to be nearly identical. For Persian version of ASQoL, see
supplement files.

Statistical analysis

SPSS for windows (version 18) was used for all statis-
tical analysis. For presenting the continuous variables,
mean =+ standard deviation (SD) and for categorical varia-
bles, frequency (%) were used. Intra-class correlation coef-
ficient (ICC) was used for test-re-test (on two occasions
with 48-h interval) agreement and reliability of ASQoL.
Internal consistency of ASQoL was measured by Cron-
bach’s alpha. Convergent validity was ascertained by eval-
uating the correlation of ASQoL with other disease-specific
measurement instruments including BASMI, BASDAI and
BASFI. Feasibility was evaluated by the time length for
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completing the ASQoL questionnaire and also the number
of items without answer. Univariate analysis with simple
linear regression model was used for evaluating the param-
eters which may influence ASQoL (supplement files).
Only, the factors which were associated with ASQoL with
P value equal to or less than 0.05 were included in a mul-
tivariate analysis (multiple linear regression) to determine
the parameters which affect the ASQoL, independently.
Cohen’s guidelines were also used for showing the strong-
est correlation with ASQoL. For comparing continuous
variables, Mann—Whitney-U test and for comparing ASQoL
scores on two occasions in test-re-test analysis, Wilcoxon
signed ranks test were used. Spearman-rank correlation
coefficient (r) was also applied to assess the correlations. A
two-tailed P value less than 0.05 was considered significant
in all analyses.

Results

Of the one hundred and sixty-three enrolled patients,
122 individuals (74.8 %) were HLA-B*27 positive with
male/female ratio of 3.79. The age of patients at the time
of study was 37.74 £ 9.88 (range 18-65) years, and dis-
ease duration was 14.49 + 8.47 (range 1-44) years. Other
demographic and clinical features of the patients are shown
in Tables 1, 2. Good internal consistency between 18 items
of ASQoL questionnaire filled by 163 AS patients was con-
firmed by Cronbach’s alpha: 0.91. The positive responses
to 18 items of ASQoL are shown in Table 3. Of the 163
studied patients, ninety patients were asked to re-complete
the ASQoL questionnaire, 48 h later (to the assessments
at the clinic), and send it back by prepaid mail. Fifty-four
individuals (60 %) sent back the completed questionnaires.
Test—re-test analysis of ASQoL questionnaire (on two occa-
sions with 48 h interval) in 54 patients showed good agree-
ment and reproducibility (/CC = 0.97, P < 0.001). There
was no significant differences between ASQol score at the
two occasions (8.33 £ 5.13 and 8.33 £ 5.66, respectively,
P =0.42).

Correlation of ASQoL with BASFI, BASDAI, BASMI
and other clinical and outcome measures are shown in
Table 4. Among the clinical measurement scales, the
strongest correlation of ASQoL was seen with BASFI
(p = 0.74, P < 0.001) (Table 4). ASQoL score was signifi-
cantly higher in patients with BASDAI > 4 compared with
BASDAI < 4 (10.16 & 4.95 vs. 5.19 & 4.29, respectively,
P < 0.001). ASQoL score was also significantly higher
in patients with BASFI > 5 compared with BASFI < 5
(11.90 £ 4.33 vs. 5.32 + 4.06, P < 0.001).

The time length for completing the ASQoL questionnaire
by patients varied from 2 to 6 min, and all of the patients
fully completed the questionnaire without missing answer.
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Table 1 Baseline clinical characteristics of the 163 AS patients
Mean Standard Range Median
deviation
Age at symptom onset 2339  7.09 8-50 23
(year)
Age of diagnosis (year) 31.28  9.67 10-64 30
ASQoL (0-18) 8.02 528 0-18 8
BASDALI (0-10) 454 23 0.2-10 4.6
BASFI (0-10) 407 274 0-10 3.90
BASMI (0-10) 395 188 0.6-8.6  3.60
Fatigue (0-10) 523 282 0-10 5
BMI (kg/m?) 26.63  5.29 15.82-48.27 25.74
Chest expansion (cm) 4.24 1.94 0-14 4
Finger-to-floor distance 18.11 14.52 0-52 18
(cm)
Intermalleolar distance 9542 24.15 0-170 97
(cm)
Modified Schober (cm) 346  2.02 0-10
Nocturnal back pain (0-10) 4.56  3.06 0-10
Total back pain (0-10) 4.68 299 0-10
Tragus to wall (cm) 1791 6.40 9-51 16
Smoking (pack-years) 268 748 0-63 0

Factors affected the ASQoL

Univariate analyses with simple linear regression model
revealed the variables which significantly affected the
ASQoL score (supplement files). The following variables
were included: educational level, pack-years of smoking,
age at diagnosis, nephrolithiasis, history of enthesitis and
peripheral arthritis, chest expansion, finger-to-floor distance
(cm), modified Schober (cm), tragus-to-wall distance (cm),
intermalleolar distance (cm), cervical rotation (degrees,
measured by goniometry), nocturnal back pain, total back
pain, loss of lumbar lordosis, increase in thoracic kypho-
sis, decrease in cervical slope, BASMI, BASDAI, BASFI
scores, fatigue and depression. Afterward, these variables
were included into a multiple linear regression model with
backward method. The final model revealed the parameters
which affected the ASQoL score, independently (Table 5).
No significant relationship was observed between ASQoL
score and extra-articular manifestations in simple linear
regression models (P > 0.05). However, nephrolithiasis
was an exception among the extra-articular manifestations
as significant association was observed between nephro-
lithiasis and higher ASQoL scores (P < 0.05). Also, sig-
nificant relationship was not found between ASQoL score
and other demographic and clinical variables including
gender, age at disease onset, disease duration, body mass
index (BMI) (kg/m?), physical activity level, occupational
status (employed or unemployed), family history of AS,
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Table 2 Drug treatments and other characteristics of 163 AS patients

Frequency (n) Percentage (%)

Level of physical activity®

Physically active 61 374
Sedentary 45 27.6
Both 52 31.9
Educational level
Iliterate 1 0.6
Primary school 33 20.2
Secondary school 2 1.2
High school 64 39.3
University 63 38.7
Current smoker” 47 28.8
Inflammatory bowel disease 11 6.7

Disease modifying anti-rheumatic drugs (DMARDs)

Methoterxate 36 22.1
Sulfasalazine 76 46.6
Both 51 31.3
Nonsteroidal anti-inflammatory drugs 154 94.5
(NSAIDs)
Corticosteroid 63 38.7
Infliximab or Etanercept 19 11.7
Psoriasis® 7 43
Uveitis 23 14.1
Pulmonary fibrosis® 2 1.2
Cardiovascular involvement 15 9.2
Nephrolithiasis 19 11.7
Other autoimmune disease 16 9.8
Positive family history of AS 50 30.7
History of arthritis 83 50.9
History of enthesitis 109 66.9
Depression® 48 294
Sacroiliitis grading
2 53 325
3 76 46.6
4 34 20.9

% Five missing cases (3.1 %), ® Three missing cases (1.8 %) and € One
missing case (0.6 %)

drug history and associated morbidities (diabetes mellitus,
hyperthyroidism, hypertension and other cardiovascular
disorders) (P > 0.05).

Discussion

Good agreement in test-re-test analysis of ASQoL, good
internal consistency between ASQoL items and also signif-
icant correlation with other clinical measures confirmed the
good reproducibility and validity for the provided Persian
version of ASQoL questionnaire.
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Comparing the ASQoL score of patients with AS in the
current study (Iran) with other parts of the world revealed
nearly the same QoL status for patients in Turkey and
China [15, 16], the poorer QoL in United Kingdom, Tunisia
and France [8, 17, 18], and higher QoL in Netherland, Can-
ada, Australia and Spain [8, 19, 20]. Probable role of eth-
nicity and dissimilarities regarding the other demographic,
psychosocial and clinical factors, sampling and also genetic
polymorphisms can elucidate these variations.

In the current study, those ASQoL items which were
influenced more frequently included the following: Condi-
tion gets me down, pain at all times, tired easily and feel
like crying. According to our results, the most frequently
affected aspects of QoL were observed in physical func-
tion, pain, fatigue and mood (depression). This result was
partially similar to Zhao et al. [16] study in China and
Haywood et al. [21] study in England and Scotland. In the
study in China, fatigue, pain and depression got the high-
est scores, and in second study, fatigue, pain and physical
function received the worst scores. ASQoL score as a QoL
scale was also measured by Bodur et al. [22] and Yilmaz
et al. [15] in Turkey. However, in both studies, the aspects
which had the poorest status, obtained from SF-36 subscale
scores and not from 18 items of ASQoL. The worst scores
in the former study were seen in general health, physical
role, bodily pain and vitality and in the latter survey were
observed in general health and then physical role, emo-
tional role and bodily pain, respectively. In present sur-
vey, several factors were found to influence ASQoL score.
However, after controlling the effect of confounders, only
BASFI, fatigue, depression, intermalleolar distance and
educational level were found to have significant inde-
pendent relationship with ASQoL. Compatible with our
findings, ASQol was significantly correlated with disease
duration, BASDAI, BASFI, BASMI, fatigue and pain in
Bodur et al. study [22]. In their survey, QoL was worse in
patients with lower educational status and smokers versus
patients with higher educational status and non-smokers.
QoL between patients with and without extra-articular
manifestations (uveitis, IBD and mucocutaneous features)
were not significantly different (similar to our study). Fur-
thermore, a positive effect on QoL was observed in patients
with regular exercise habit. Unfortunately, evaluating the
influence of regular exercise was not possible in our study
since exercise performance was not in a regular style in
our patients. The results of Yilmaz et al. [15] study were
also similar to our survey. They noted the significant cor-
relation of ASQoL with BASDAI, BASFI, BASMI, total
pain, night pain, fatigue, morning stiffness and erythro-
cyte sedimentation rate (ESR). Also, patients with periph-
eral arthritis obtained higher ASQoL scores compared
with patients without peripheral joint involvement. Zhao
et al. [16] showed significant correlation of ASQoL with
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Table 3 Positive answers to the 18 items of ASQoL in 163 AS
patients

Items Positive answer (%)
1. Limiting the places I can go 78 (47.9)
2. Sometimes feel like crying 101 (62)
3. Difficulty to get dressing 60 (36.8)
4. Struggle to do jobs around house 77 (47.2)
5. Impossible to sleep 33 (20.2)
6. Unable to join activities with friends/family 64 (39.3)
7. Tired all the time 63 (38.7)
8. Stopping to rest 88 (54)
9. Unbearable pain 77 (44.2)
10. Taking a long time to get going in the 46 (28.2)
morning

11. Unable to do jobs around house 49 (30.1)
12. Tired easily 101 (62)
13. Often get frustrated 54 (33.1)
14. Pain is always there 106 (65)
15. Miss out on a lot 91 (55.8)
16. Difficulty in washing my hair 23 (14.1)
17. Condition gets me down 121 (74.2)
18. Worry about letting people down 81 (49.7)

Bold items denote the items which are affected more frequently

Table 4 Correlation of clinical measures with ASQoL in 163 AS
patients

Spearman’s rho (r) P value
BASFI 0.74™ <0.001
BASDAI 0.60 <0.001
Total back pain in last week 0.52 <0.001
(VAS* 0-10)
Nocturnal back pain in last week 0.48 <0.001
(VAS* 0-10)
Intermalleolar distance (cm) —0.44 <0.001
Finger-to-floor distance (cm) 0.39 <0.001
BASMI 0.38 <0.001
Modified Schober (cm) —0.31 <0.001
Chest expansion (cm) 0.22 0.004
Fatigue 0.56 <0.001
Morning stiffness 0.51 <0.001

* Visual analog scale

* The bold clinical measure denotes the strongest correlation with
ASQoL using cohen’s guidelines

BASFI, pain, BASDAI, BAS-G (Bath AS global score),
ESR, BASMI and C-reactive protein (CRP). By consider-
ing the interaction of the clinical and laboratory measures
and controlling the effect of confounders, BASFI persisted
as the only significant factor which affected the ASQoL in
their studies. In both Yilmaz et al. and Bodur et al. studies,

BASDALI ranked the first among the related variables with
ASQoL. Dissimilar to their studies, BASFI was the strong-
est parameter which affected the ASQoL in our survey and
also Zhao et al. study (using Cohen’s guidelines). Moreo-
ver, it should be noted that dissimilar to the current study,
the probable effect of confounding variables was not con-
sidered in Yilmaz et al. and Bodur et al. surveys.

Gordeev et al. [19] carried out a study to evaluate the
role of contextual factors in health-related QoL of AS dis-
ease. In their investigation, the worse QoL was reported
by the unemployed patients and also the patients who
perceived more helplessness. Helplessness is a psycho-
logical status in which patients suppose that their efforts
are unsuccessful to control the disease. Haywood et al.
[21] also revealed the lower ASQoL score (better QoL) in
employed patients versus unemployed ones. Conversely,
no significant relationship was found between employment
and ASQoL in our survey. Variations in the culture, famil-
ial support, age, disease duration and several other factors
between the patients in present survey and other studies
may have a role to elucidate this difference.

The limitations of this study were the lack of spinal
radiographic assessment (Bath AS Radiological Index:
BASRI) and laboratory evaluations (ESR and CRP). Due to
the cross-sectional design of the study, directionality of the
influences between quality of life and some of the inves-
tigated parameters was not explored definitely, which may
explain the need to design a follow-up study in future. Psy-
chological status including helplessness has been shown in
previous studies that may influence the QoL [19]. Unfortu-
nately, with the exception of depression, other psychologi-
cal states were not accounted in the present study. However,
assessing the influence of several clinical and demographi-
cal parameters and efforts to control the effect of probable
confounding variables are among the advantages of current
survey.

In conclusion, the results of current study revealed that
the Persian version of ASQoL was a short, valid and reli-
able specific disease measurement scale which was fea-
sible and easy to use for evaluation of disease outcome
in AS. The most frequently affected aspects of health-
related QoL (measured by ASQoL) in Iranian patients
with AS were physical function, pain, fatigue and depres-
sion. Also, current study elucidated that health-related
QoL was much more affected by BASFI, fatigue, depres-
sion, hip mobility (measured by intermalleolar distance)
and educational level. Therefore, management strategies
should be planned and focused more on (1) decreasing the
fatigue and depression and (2) increasing the functional
level (BASFI), hip mobility and educational level. To
achieve better quality of life, efforts should be applied to
improve physical function, pain, fatigue and psychologi-
cal aspects of ASQoL.
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Table S Final model of . Regression coefficients t P value 95 % confidence interval

backward multiple regression for B

analysis with the ASQoL as

dependent variable and the B Standard error Lower bound  Upper bound

demographic and clinical

measures as independent BASFI 096 0.13 717  <0.001 0.70 1.22

variables in 163 AS patients Fatigue 037 0.12 320 0.002 0.14 0.60
Depression 1.79  0.60 2.98 0.003 0.60 2.98
Intermalleolar distance =~ —0.03  0.01 —-2.18 0.03 —0.05 —0.003
Educational level —0.38 0.18 -2.10 0.04 —0.75 —0.02

R2 - 0.62 Smoking (pack-years) 0.06 0.04 1.75 0.08 —0.008 0.14
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