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SUMMARY

Introduction Ankylosing spondylitis is a chronic progressive autoimmune inflammatory disorder involving mainly the
axial skeleton and larger peripheral joints that progressively limits spinal mobility and may lead to irreversible struc-
tural changes and consequently to impaired physical function and reduced quality of life.

Objective The aim of this study was to assess functional disability and quality of life of patients with ankylosing spon-
dylitis and determine the correlation between functional disability and quality of life.

Methods The study enrolled 74 patients with ankylosing spondylitis (16 females and 58 males). The demographic data of
the patients were collected. Functional disability was assessed with the Bath Ankylosing Functional Index (BASFI). Quality
of life was assessed by the Short-Form 36 (SF-36) and the European Quality of Life Questionnaire (EuroQoL/EQ-5D).
Results In our study, the mean age was 48.5+10.3 years. BASFl was negatively correlated with the SF-36 physical func-
tion subscale (p<0.001), physical role (p=0.002), bodily pain (p=0.003), general health (p<0.001), vitality (p=0.012) and
mental health (p=0.010) subscale. There was a significantly inverse correlation between the BASFI score and the rating
scale of EQ-5D (p=0.001). In the regression model, the BASFI score (p=0.000) showed an independent association with
the physical function domain of SF-36.

Conclusion In conclusion, the BASFI index was associated with physical function, physical role, bodily pain, general

health, vitality and mental health domains of SF-36 and also with the rating scale of EQ-5D.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic progressive
autoimmune inflammatory disorder involving mainly
the axial skeleton and the larger peripheral joints that
progressively limits spinal mobility and may lead to
irreversible structural changes and consequently to
impaired physical function and reduced quality of
life (QoL) [1, 2, 3]. Functional disability is a very
important component of the patient’s perception of
the disease and can be determined by patient-focused
self-administered instruments that have been previ-
ously widely used [4, 5, 6].

Functional disability and overall health-related
quality of life (HRQoL) measures have become an
essential part of the overall assessment of patients
with AS. QoL has been determined as the perception
of the individual of his or her situation in the current
culture and value system. While health situation and
functional status are predominantly related to the
physical condition, the term “quality of life” includes
wishes, expectations and emotional responses of the
individual related to his or her health [7]. The Medical
Outcomes Short Form-36 questionnaire (SF-36) is a
generic HRQoL instrument that has been a commonly
used scale for different rheumatic diseases [8, 9, 10].
Another generic instrument, the European Quality of
Life Questionnaire (EuroQoL/EQ-5D), has also been
widely used in evaluative QoL studies [10, 11]. To our
knowledge, there are only a few studies focused on the
correlation between physical function and HRQoL of
patients with AS [10, 12, 13].

OBJECTIVE

The aim of this study was to assess functional disability
and the QoL of patients suffering from AS and deter-
mine the relationship between the physical function
and measures of clinical condition including QoL.

METHODS

This study was carried out at the Institute of Physical
Medicine, Rehabilitation and Rheumatology Igalo,
Montenegro, between May 2005 and October 2007.
Seventy-four adult patients diagnosed with AS were
included in the study. The New York criteria for AS
were applied and only patients with definite x-ray
changes in the sacroiliac joints were accepted as defi-
nite AS [14]. Only patients who completed all ques-
tions in the scales, indices, questionnaires and mobility
testing were included in this study. Patients with
another inflammatory rheumatic disease including
juvenile-onset AS were excluded. The Medical Ethics
Committee of the University of Belgrade approved
the study and written informed consent was obtained
prior to testing from all patients.

The following data were collected: age, gender,
duration of the disease, duration of symptoms, pres-
ence of HLA-B27 allele, education level, employment
status, smoking status and duration of morning stiff-
ness (min). The laboratory variable, erythrocyte sedi-
mentation rate (ESR), was determined using the stan-
dard Westergren method (normal range 0-20).



Functional disability was assessed by Bath Ankylosing
Spondylitis Functional Index (BASFI). After pain and stiff-
ness, one of the most important complaints of patients
with AS is functional disability [15]. The BASFI is a set of
ten questions designed to determine the degree of func-
tional limitation. The first eight questions consider activ-
ities related to functional anatomy. The final two questions
reflect the patient’s ability to cope with daily activities. A
10cm VAS is used to answer the questions. The mean score
of the ten scales gives the BASFI score — a value between
0 and 10 (0 = the best, 10 = the worst score). The BASFI
is also quick and easy to apply - it takes maximum 100
seconds to complete this index [4, 15, 16].

We also assessed global pain level, fatigue and global
patient assessment was made on a separate VAS (range 0-10).

Health-related quality of life was estimated by two
generic instruments: the Medical Outcomes Short-Form
36 questionnaire (SF-36) and the European Quality of Life
Questionnaire (EuroQoL/EQ-5D).

The SF-36 is a generic instrument that is considered as
a “golden standard” for quality of life of patients suffering
from various conditions. The items of the SF-36 are grouped
into eight subscales: physical functioning (10 items), role
limitation due to physical problems (4 items), role limita-
tion due to emotional problems (3 items), bodily pain (2
items), social functioning (2 items), mental health (5 items),
vitality (4 items), and general health perception (5 items).
The response choices in the role-functioning scales (phys-
ical and emotional) are dichotomous (yes/no). The other
items have three to six response choices. The raw scores
were coded and recalibrated following the standard guide-
lines, and the items were then summed up and transformed
into the eight 0-100 scales (0 — the worst health, 100 - the
best health). The SF-36 takes approximately 10 minutes
to complete [17-20].

The EQ-5D is a generic measure of health-related QoL
designed to be used in evaluative studies in all patients,
and is a widely used scale for different rheumatic diseases
[10, 11, 21]. It is considered the simplest form for use in
clinical research. It assesses QoL in 5 dimensions: mobility,
self-care, usual activity, pain/discomfort and anxiety/
depression. These 5 dimensions produce one summary
score: a health profile (range from 0 - the worst to 2 - the
best QoL). The EQ-5D also includes overall assessment
of patients’ perception of their health state, named “rating
scale”. Patients are asked to place a horizontal line across
the point on a 100-point graphic rating scale that corre-
sponds to their current health state and the score is read
directly from the scale (range from 0 = the worst to 100 =
the best QoL) [20, 22].

Statistical analysis

All data management and statistical analyses were performed
using the Statistical Package for Social Sciences, version
15.0 (SPSS Inc, Chicago, IL, USA). Data are presented, for
continuous variables, as means and standard deviations
and for categorical variables, as frequencies and percent-
ages. Student’s t-test was used for comparison of contin-
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Table 1. Summary of SF-36 and EuroQol/EQ-5D questionnaires

Questionnaires Mean SD Min-max | Median
Physical 6439 | 1665 | 1095 65
function
Physical 3446 | 2828 | 0-100 25
role
Bodily 3830 | 15.11 0-74 41
pain
General 4273 | 1815 0-87 45

SF-36 health
vitality 4040 | 17.90 | 0-80 40
Social 5760 | 1894 | 0-100 50
function
Emotional | 576 | 3691 | 0-100 66.7
role
Mental
hoalth 6622 | 1517 | 16-92 70
Health 0.69 016 |0.17-083| 077

EuroQol/ | profile

EQ-5D ;

Q Rating 5481 | 1713 | 10-90 51
scale

uous variables. To assess correlations between continuous
variables, Pearson’s correlation coefficients were calculated.
A multivariate linear regression analysis was performed to
analyse the relationship between clinical variables and QoL.
All statistical tests were two-sided, with p=0.05.

RESULTS

The study enrolled 74 patients with AS (16 females and
58 males). Demographic and clinical characteristics of
the study population were collected. The mean age was
48.5%10.3 years, 45% of patients were older than 50 years,
and only 3% of patients were younger than 30 years. The
mean disease duration was 15.2+8.8 years, and the mean
symptoms duration was 24.1+9.3 years. Forty-nine (66%)
patients were unemployed and twenty-one (28%) were
with a tertiary education level. Twenty-four (32%) patients
were active smokers. Ninety-four percent (66 patients) had
a positive HLA-B27 allele. Mean erythrocyte sedimenta-
tion level was 22.3+14.2 (range 2-57).

Mean value of the BASFI score was 3.9+1.7 (range
0.7-9.8) indicating moderate functional impairment. Mean
morning stiffness duration was 61.6+53.0 minutes (range
0-360 minutes). Mean global pain level was 5.0+1.9 (range
0.8-10), fatigue was 4.8+2.1 (range 0.3-9) and global patient
assessment 5.3%1.9 (range 0.3-9.6).

Mean scores for the SF-36 and EuroQol/EQ-5D domains
are presented in Table 1. The most affected domains of the
SFE-36 in AS patients were physical role (34.46 + 28.28) and
bodily pain (38.30 + 15.11).

Correlations between demographic/clinical
parameters and physical function

The BASFI was most significantly correlated with fatigue
(p<0.001) and global patient assessment (p<0.001). All
other demographic and clinical data also correlated with
the BASFI index (Table 2). No significant differences were
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Table 2. Correlations between functional disability and demograp-
hic/clinical data

Table 5. Multivariate regression analysis with PF domain of SF-36 as
dependent variable

BASFI Parameter B t p
Parameter
r p BASFI -4.939 4.549 0.000
Age 0.291* 0.012 Global pain -0.416 0.382 0.704
Disease duration 0.275% 0.006 Global patient assessment -1.086 0.918 0.362
Symptom duration 0.316* 0.006 ESR 0.007 0.064 0.949
ESR 0.230* 0.048
Morning stiffness 0.362% 0.001 Table 6. Multivariate regression. analysis with Health profile dimen-
- sion of EQ-5D as dependent variable
Pain 0.323* 0.005
Fatigue 0.415* <0.001 Parameter B t P
Global patient assessment 0.514* <0.001 BASFI -0.002 0.150 0.882
. L Global pain -0.008 0.634 0.528
* statistically significant
r - Pearson’s correlation coefficient Global patient assessment -0.030 2.276 0.026
ESR 0.001 0.577 0.566

found between female and male patients with respect to
physical function and all QoL scores in both question-
naires (p>0.05). The same was found between education
level groups (p>0.05) (results not shown).

Correlations between Quality of Life and
physical function

There were significantly inverse correlations between the
BASFI and six domains of the SF-36: physical function
(p<0.001), physical role (p=0.002), bodily pain (p=0.003),
general health (p<0.001), vitality (p=0.012) and mental
health (p=0.010) (Table 3). The BASFI was not significantly
related to social function and emotional role.

There was a significantly inverse correlation between the
BASFI score and the rating scale of the EuroQol/EQ-5D
(p=0.001) (Table 4).

The first regression model was developed to identify vari-
ables associated with the PF domain of the SF-36. Only the
BASFI score (p=0.000) showed an independent association
with the physical function domain of the SF-36 (Table 5).

The second regression model was developed to identify
variables associated with the Health profile dimension of
the EuroQol/EQ-5D. Only global patient assessment score
(p=0.026) showed an independent association with the
Health profile dimension of the EuroQol/EQ-5D (Table 6).

Table 3. Correlations between SF-36 and functional disability

e BASFI
r P

Physical function -0.595* <0.001
Physical role -0.352* 0.002
Bodily pain -0.345* 0.002
General health -0.501* <0.001
Vitality -0.291* 0.012
Social function -0.213 0.069
Emotional role -0.158 0.178
Mental health -0.300* 0.010

* statistically significant

Table 4. Correlations between EuroQoL and functional disability

BASFI
EuroQol/EQ-5D
r p
Health profile -0.218 0.061
Rating scale -0.386* 0.001

* statistically significant

Table 7. Multivariate regression analysis with Rating scale dimensi-
on of EQ-5D as dependent variable

Parameter B t p

BASFI -2.640 2.256 0.027
Global pain -3.352 2.856 0.006
Global patient assessment -0.395 0.310 0.758
ESR 0.140 1.129 0.263

In the third regression model developed to identify
variables associated with the Rating scale dimension of
the EuroQol/EQ-5D, global pain level (p=0.006) and the
BASFI (p=0.027) were the factors affecting the Rating scale
dimension of the EuroQol/EQ-5D (Table 7).

DISCUSSION

Ankylosing spondylitis is a chronic inflammatory disease
that predominantly affects the spine, generally worsens with
age and longer disease duration and leads to serious func-
tional impairment [23]. In this study, we are reporting the
results of a descriptive analysis of patients suffering from
AS from Montenegro. We explored correlations between
functional disability and QoL. The BASFI index was used to
assess functional disability because it is quick, easy to use,
reliable and sensitive to change across the whole disease
spectrum [4,15]. The BASFI has shown better compara-
tive responsiveness than other functional indices widely
used in AS: the Dougados Functional Index (DFI) and
the ankylosing spondylitis-specific version of the Health
Assessment Questionnaire (HAQ-S) [4].

There are different generic and disease specific instru-
ments which are available in measuring health-related
quality of life. Therefore, we assessed health-related quality
of life using two generic instruments: the SF-36 and the
EuroQoL/EQ-5D. The EQ-5D has become an increasingly
popular measure of health status. Its attractions include its
simplicity and length, which makes it quick and easy to
complete, and its potential for its use as a utility measure
in economic analyses. For these reasons, it is widely used in
clinical trials of treatment interventions. Its brevity means
that, on its own, it would probably not provide adequate
assessment of quality of life in a study where QoL is a major
outcome, but it can be, and often is, used alongside more
detailed QoL questionnaires like the SF-36 that we used



in this study. Although some users in rheumatic disease
have found the EQ-5D valid and responsive, others have
been critical of its inability to discriminate patients with
moderate morbidity, the restricted distribution of scores
and differences between patient and societal utility tariffs
[20]. We also used the SF-36 questionnaire, which is the
most widely used health status measure for musculoskel-
etal disorders worldwide. In some studies, responsiveness
of the SF-36 was superior to other health status measures
(e.g., the SF-36 identifies minor impacts on health status
that cannot be identified using the Nottingham Health
Profile). It provides a comprehensive measure of clinical
outcome and is one of the few tools that takes into account
both physical and psychological aspects of health [17-20].

Physical function has been identified as the main outcome
domain in AS, and it deteriorates due to the disease activity
and damage of axial and peripheral joints [3]. Functional
disability generally worsens with age and longer disease
duration [13, 24]. This study confirms the existence of such
relationship between physical function and age, disease
duration or symptom duration.

Our results show that the BASFI correlated with all
four physical dimensions of the SF-36. Physical function
and general health had the strongest correlations with the
BASFI. In a lower degree of significance, the BASFI corre-
lated with the vitality and mental health domain of the
SE-36. Similarly, a significant relationship between phys-
ical function and QoL was reported previously [10, 13,
24]. Ariza-Ariza R et al. showed the regression model in
which the BASFI, pain and physician global assessment
were independently associated with the SF-36 [10]. Recent
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studies indicate that AS affects mostly physical domains
of QoL [10, 12].

The results of the multiple regression analysis confirm
these findings; we found that the BASFI was the only signif-
icant independently associated factor with the physical
function domain of the SF-36.

The results of the multiple regression analysis showed
that the global assessment patient score (VAS) was the only
one significantly associated factor with the Health profile
EuroQol/EQ-5D dimension.

The results of the third multiple regression analysis
showed that global pain score (VAS) and the BASFI score
were the factors significantly associated with the Rating
scale EuroQol/EQ-5D dimension.

Further prospective longitudinal studies are needed to
establish the definitive relationship between functional
disability and quality of life in ankylosing spondylitis.

CONCLUSION

In conclusion, this study showed that the BASFI index
was associated with all four physical domains (physical
function, physical role, bodily pain, general health) and
with two mental domains (vitality and mental health) of
the SF-36. The BASFI was also associated with the rating
scale of EuroQoL/EQ-5D. Recognizing complicated rela-
tionships between clinical measures and QoL in patients
with AS can help us to develop further management strat-
egies to reduce progressive loss of physical function and to
improve their quality of life.
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MpoueHa PpyHKLUMOHANHE CNOCOBHOCTM M KBa/IMTETA }KUBOTA
ocoba obonennx oa aHkuno3upajyher cnonguantuca

OywaH MycTyp', Bnagrcnaea Becosuh-Motnh?, lejaHa CtaHucaBbeBuh3, TatjaHa Unne?, Muxanno Unne*
"MHCTUTYT 3a Pr3nKanHy meguuuHy, pexabunutauujy n peymatonorujy,dp Cumo Munowesuh’, Mrano, LipHa lopa;
2LleHTap 3a du3MKanHy MeauunHy 1 pexabunutauujy, KnuHnukn ueHtap Cpbuje, beorpaa, Cpbuja;

3HCTUTYT 38 MEAULIMHCKY CTaTUCTUKY U MHPOpMaTrKy, MegnumnHckn dakynTet, YHuBep3uTeT y beorpagy,

Beorpag, Cpbuja;

*MIHCTUTYT 3a opTONenCKy XMpyprujy n Tpaymatonorujy, KnuHuuku ueHtap Cpbuje, beorpag, Cpbuja

KPATAK CAZIPXKAJ

YBop AHKMNO31pajyhn CNOHAWANTIC je XPOHUYHO, MPOrpecB-
HO, ayTOUMYHO, 3amna/berCKo 000Iberbe Koje 3axBaTa yrnaBHOM
aKcujanHu ckenet u Benuke nepudepHe 3rnobose, gosogehu
BpemMeHOM fio cBe Beher rybutka NoKpeT/bUBOCTH KNYMEHOT CTY-
6a 1 peBep3NOUIHIX CTPYKTYPHUX MPOMEH3, Te NMOCeNYHO 10
nowwjer ¢pr3nyKor GyHKLMOHMCaba N CMakbetba KBANNTETa Xu-
BOTa Y LIENVHMW.

LUum papa Livmb papa je 61o aa ce npoueHe GyHKLMOHaHa cno-
COBHOCT 1 KBANUTET X1BOTa 0c0ba 060NeNMxX 0f aHKUN031pPajy-
her cnoHaunuTuUCa, Te NCnMTa NoBe3aHoCT n3mehy dyHKLMoHan-
He CNOCOBHOCTY 1 KBANMTETA XMBOTa OBMX HONECHNKa.

MeTtope paga /cTpaxunBatbe je 0byxBaTuno 74 ocobe ¢ aHKuno-
3upajyhnm cnonaunutcom (58 mywkapada v 16 xeHa). QyHKLmo-
Ha/lHa CMOCOBHOCT je NcnuUTBaHa NOMohy cneLneUUHOT NHAEK-
ca 3a npoueHy GpyHKLMOHAHOT CTaka 0c06a 060N1eNnX 0ff aHKU-
nosmpajyher cnoHgunutuca (Bath Ankylosing Spondylitis Functional
Index — BASFI), a KBanuTeT }MBOTa NPOLIEHVBaH je noMohy onwTer
KpaTKor YNuUTHIKa amepuyKix aytopa (Short-Form 36 Item Questi-
onnaire - SF-36) v eBPONCKOT YNUTHIKA 3a NPOLIEHY KBaNMTeTa XU-

BoTa (European Quality of Life Questionnaire — EuroQoL/EQ-5D).
Pesyntatn VcnutaHuuw, of Kojux Cy NpyUKyn/beHU ONLWUTY eMO-
rpadcku nogauy, y npoceky cy bunu ctapu 48,5 roanHa. BASFI je
HEeraTMBHO KOPENMpao ¢ ynutHukom SF-36 y obnactuma ¢rsny-
Kor dyHKLMOHUCama (p<0,001), pusnuke ynore (p=0,002), HuBOA
TenecHor 6ona (p=0,003), onwTer 3apaBCTBEHOT CTakba (p<0,001),
BUTanHocTn (p=0,012) 'y 06nacTv MeHTanHor 3gpassba (p=0,010).
3abenexeHa je HeraTVBHa Kopenauuja nsmehy BpegHocTy BASFI
1 CKane npoueHe ynuTtHuka EQ-5D (p=0,001). Y perpecrmoHom mo-
Aeny BpegHocty BASFI cy 6une 3HauajaH He3aBUCaH NpegukTop
dm3nuKor GpyHKLMOHMCama ynuTHIKa SF-36 (p=0,000).
3akmyuak lcTpaxuBare je mokasano fa cy BpegHocTtn BASFI
noBe3aHe C KBaNITETOM »MBOTa 6ONeCHNKa Yy ynuTHUKY SF-36 'y
obnactma Guanukor dyHKLMOHUCaba, GU3nUKe ynore, Tene-
CHor 6ona, onwTer 3APaBCTBEHON CTatba, BUTAIHOCTY 1 MEHTan-
HOT 34paBsba, Kao M Ca KBaNUTETOM XWBOTa y yNIUTHWKY EQ-5D y
obnacTu ckane npoueHe.

KmbyuHe peun: aHkunosmpajyhu cnongunutuc; BASF; ksanutet
XNBOTa; KOpenauyje
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