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Abstract
To evaluate quality of life (QoL) in patients with axial spondyloarthritis (axSpA) and its association with disease activity,
functionality, structural damage, and spinal mobility, using patient-reported outcomes. This was an observational, cross-sectional,
and single-center study in which 100 consecutive patients with axSpA were included. We obtained from all patients’
sociodemographic data and values related to disease activity, functionality, structural damage, mobility, and quality of life.
The Ankylosing Spondylitis Quality of Life Questionnaire (ASQoL) was considered as the primary outcome. Pearson r statistic,
Student’s T test, and univariate and multivariate linear regressions were performed to relate ASQoL with the studied covariates.
MeanASQoL score in all patients was 4.02 ± 2.81, with statistically significant differences between male and female (3.61 ± 2.80
vs. 4.83 ± 2.70). Patients with high disease activity (measured by the ASAS-endorsed Disease Activity Score, ASDAS > 2.1)
showed higher mean score in ASQoL than those with low disease activity (ASDAS ≤ 2.1) (3.21 ± 0.74 vs. 1.43 ± 0.43,
p < 0.001). ASQoL presented a significant linear correlation with BASDAI, BASFI, and ASDAS (r > 0.60). However, disease
duration was not significantly correlated with ASQoL. Finally, the 68.9% of the ASQoL variability (R2 = 0.689) was determined
by BASDAI, BASFI, and mSASSS, presenting mSASSS a negative regression coefficient (− 0.035). In our study, the impair-
ment of QoL was mainly associated with disease activity (BASDAI) and worsening of functionality (BASFI). However, there is
an inverse relationship between the worsening of QoL and structural damage. In addition, disease duration does not seem to
influence the patient’s welfare.
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Introduction

Axial spondyloarthritis (axSpA) [1] is a chronic inflammatory
disease characterized by inflammation and bone formation in
the sacroiliac joints and spine [2, 3]. This entity includes two
types of patients: those with radiographic changes defined on

a simple sacroiliac X-ray (radiographic axSpA) [4, 5], whose
hallmark is ankylosing spondylitis (AS) [6], and those who do
not present changes in X-ray (non-radiographic axSpA).

The symptoms presented by these patients, such as inflam-
matory lumbar pain, morning stiffness, fatigue [7], and loss of
spinal mobility [8], represent the clinical expression of lumbar
spine inflammation, which leads to structural damage at that
level. All of these symptoms have repercussions on different
aspects of the patient’s life, such as their psychological state,
occupational productivity [9], and quality of life (QoL) [10].
In addition, the diagnosis of SpA is usually performed be-
tween the second and third decades of life, thus impacting at
the time of greater social and work performance [11].

It is becoming increasingly important to evaluate the over-
all impact of the disease and the general state of patients with
rheumatic diseases, particularly in SpA. For these evaluations,
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physicians use the patient-reported outcomes (PROs): tools
based on questionnaires that allow the patient to provide in-
formation to their rheumatologist about different subjective
aspects related to their disease. One of the most commonly
used PROs is the Ankylosing Spondylitis Quality of Life
Questionnaire (ASQoL) [12], which refers to health-related
quality of life. The Bath Ankylosing Spondylitis Patient
Global Score (BAS-G) [13], another important PRO, provide
information about the patient’s overall status with regard to his
illness. Thus, these instruments (which are used in most clin-
ical trials in patients with axSpA to assess therapeutic efficacy
and response [14, 15]) have an important role in daily practice.

In recently published studies, Fernández-Carbadillo C et al.
correlated disease activity with a worsening of the QoL [16];
however, this study has been performed in patients from the
ESPERANZA program, who present a recent diagnosis of
SpA (< 2 years of disease duration). In the same line,
Almodóvar R et al. suggested an association between poor
spinal mobility [17] and a deterioration of the QoL (evaluated
through the use of ASQoL); however, in this study the QoL
was not evaluated as the primary outcome but as a secondary
variable.

Therefore, the main objective of this study was to evaluate
the QoL (measured by ASQoL) in patients with axSpA and to
determine its association with different indicators of disease
activity, functionality, spinal mobility, and structural damage.

Materials and methods

This was an observational, cross-sectional, and single-center
study which included 100 consecutive patients from a
Spondyloarthritis consultation. All participants have a diagno-
sis of ax-SpA and met the Assessments in Ankylosing
Spondylitis Working group (ASAS) criteria for ax-SpA [18].
Also, all of them presented definite changes in simple X-rays
of their sacroiliac bones [4, 5].

The study was approved by the Ethics Committee of the
Hospital, and each of the participants signed an informed con-
sent to be part of the study.

Variables studied

In each patient, sociodemographic and disease-related vari-
ables were collected, such as sex, age, HLA-B27 antigen pos-
itivity, and disease duration (expressed as years since first
symptoms of the disease). All patients were submitted to a
radiographic study, with the objective of assessing structural
damage using the modified Stoke Ankylosing Spondylitis
Spine Score (mSASSS) [19].

For the evaluation of spinal mobility, the UCOTrack ™
system [20] (based on the capture of kinematic measures by
placing markers on the patient) was used. This method

provides us an index of cervical and lumbar mobility with a
range of 0 to 10, with the name of UCOASMI (University of
Cordoba Ankylosing Spondylitis Metrology Index, 0–10
scale) [21, 22]. The Bath Ankylosing Spondylitis Metrology
Index (BASMI, 0–10 scale) was also measured [23] to evalu-
ate mobility. Anthropometric measures were performed by the
same physician and at the same time of day in all participants
to avoid variability in measurements, especially those related
to morning stiffness.

Medians of disease duration, mSASSS, BASMI, and
UCOASMI were used as cut-off when variables were consid-
ered as qualitative. Based on the mSASSS and disease dura-
tion medians, patients were classified as having aggressive
clinical form (mSASSS ≥ 8 and disease duration ≤ 12 years)
and non-aggressive clinical form (mSASSS < 8 and disease
duration > 12 years). We considered that patients who are not
included in these two groups, followed a normal disease
course.

Regarding functionality, the Bath Ankylosing Spondylitis
Functional Index (BASFI, 0–10 scale) questionnaire [24] was
used. The BAS-G (0–10 scale) was considered to evaluate the
general condition of patients.

The Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI, 0–10 scale) [25] and the ASAS-endorsed Disease
Activity Score (ASDAS) [26] were used as variables related to
disease activity. ASDAS includes four items in the form of a
visual analogue scale which refer lumbar pain, morning stiff-
ness, peripheral joint pain and overall disease status, and a
fifth item that can refer to both C-reactive protein (CRP) or
erythrocyte sedimentation rate (ESR). In our study, we used
ASDAS-CRP because it is the most commonly used. This
index was considered in the study as a quantitative and qual-
itative variable, using a cut-off of ≤ 2.1 and > 2.1 (correspond-
ing to moderate-low and high-very high disease activity, re-
spectively) [27].

Finally, the ASQoL [12] questionnaire, which measures the
QoL on a scale ranging from 0 to 18 (being 18 points the worst
possible score in terms of QoL), was used as the main
variable.

Statistical analysis

Statistical analysis was performed using SPSS software (v.
17). A p value < 0.05 was considered significant.
Descriptive data are presented as the means ± standard devi-
ation (SD) for quantitative variables and as frequencies and
percentages for qualitative variables.

Firstly, several correlations were performed to evaluate the
presence of a linear correlation between the different quanti-
tative variables (related to mobility, functionality, disease ac-
tivity, structural damage, and QoL). Therefore, we were able
to determine the Pearson correlation coefficient r for each of
the comparisons, classifying them asmoderate, strong, or very
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strong correlations if the value of r was between 0.40 and
0.69, 0.70 and 0.89; and 0.90 and 0.99, respectively.
Subsequently, considering ASQoL as the dependent variable,
we calculated the coefficient of determination (R2) using a
univariate linear regression for each of the variables. In addi-
tion, a multiple linear regression was performed to quantify
the relationship of BASDAI, BASFI, BASMI, ASDAS,
UCOASMI, mSASSS, disease duration, and sex with the
ASQoL variability. Finally, Student’s T test was used to cal-
culate the differences of means for the variables previously
mentioned in different subgroups of patients (according to
the presence of HLA-B27, disease duration, clinical form,
ASDAS, UCOASMI, and BASMI).

Results

Among the 100 patients included in the study, 67 (67%) were
men and 33 (33%) women, with a mean age of 48.38 ±
11.05 years and a mean disease duration of 14.37 ±
10.74 years. Table 1 presents the most important descriptive
data of the studied population.

Table 2 shows the different correlations between the vari-
ables related to mobility (UCOASMI and BASMI), function-
ality (BASFI), disease activity (BASDAI and ASDAS), struc-
tural damage (mSASSS), and quality of life (ASQoL). The

table also includes the disease duration to evaluate its influ-
ence on the other variables. A strong positive linear correla-
tion was identified (p < 0.01) between ASQoL-BASDAI and
between ASQoL-BASFI [r = 0.756 and r = 0.788, respective-
ly]. Additionally, significant (p < 0.01) moderate correlation
(r = 0.4–0.7) of the variables ASDAS, BASMI, and
UCOASMI regarding ASQoL were obtained.

Figure 1 shows six graphics that represent the goodness of
fit of the simple linear regressions between ASQoL and the
different covariates. The 62.1% (R2 = 0.621) and 57.1% (R2 =
0.571) of ASQoL variability can be explained by BASFI and
BASDAI values, respectively (p < 0.001).

A multiple linear regression was performed to evaluate the
ASQoL variability including in the model BASDAI, BASFI,
BASMI, UCOAMI, ASDAS, mSASSS, disease duration, and
gender. In the final model, shown in Table 3, 68.9% of the
ASQoL variability (R2 = 0.689) was statistically explained by
the BASDAI, BASFI, and mSASSS levels. However,
mSASSS presented a negative regression coefficient (−
0.035).

Table 4 represents the differences in means of the quanti-
tative variables between groups of patients stratified according
to different characteristics (gender, presence of HLA-B27 an-
tigen, disease duration > 12 years, aggressive clinical form,
ASDAS > 2.1, UCOASMI > 4.2, and BASMI ≥ 2.4).
Regarding the gender, we observed a lower average ASQoL
score (better QoL) in male vs. female (3.61 ± 2.80 vs. 4.83 ±
2.70, p < 0.01). In addition, ASQoL levels were higher
(p < 0.01) in patients with high disease activity (3.21 ± 0.74
vs. 1.43 ± 0.43, for ASDAS > 2.1 vs. ASDAS ≤ 2.1, respec-
tively) and in those with poor spine mobility (5.07 ± 2.78 vs.
2.70 ± 2.41, p < 0.01, for patients with UCOASMI > 4.2 vs.
UCOASMI ≤ 4.2, respectively).

Regarding other covariates, there were significant differ-
ences in mSASSS score between male and female (18.13 ±
18.75 vs. 6.91 ± 3.90, respectively) and between patients with
disease duration > 12 years vs. patients with disease duration
≤ 12 years (19.50 ± 19.44 vs. 10.11 ± 11.71, respectively).
Patients with high disease activity (ASDAS > 2.1) showed
higher scores in ASQoL, BASFI, and BAS-G (p < 0.01) and
in UCOASMI (p < 0.05). Patients with poor spinal mobility
(UCOASMI > 4.2) showed statistically significant differences
(p < 0.01) in ASQoL, ASDAS, BASFI, BAS-G, and
mSASSS, against those with greater spinal mobility. Finally,
no significant differences were found between patients with
HLA-B27 antigen.

Discussion

QoL is a difficult concept to quantify in patients with SpA
since it is composed of emotional, social, and health factors.
The deterioration of the QoL in patients with SpA is a frequent

Table 1 Descriptive data of variables included in the study (n = 100)

Mean (SD)

Gender (male), n (%) 67 (67%)

Age (years) 48.38 (11.05)

Disease duration (years) 14.37 (10.74)

HLA-B27+, n (%) 85 (85%)

Aggressive clinical form 72 (72%)

UCOASMI (0–10) 4.74 (1.87)

BASMI (0–10) 3.08 (1.94)

BASDAI (0–10) 4.28 (2.42)

ASDAS 2.62 (1.07)

BASFI (0–10) 3.83 (2.88)

BAS-G (0–10) 4.70 (2.60)

mSASSS 14.43 (16.35)

ASQoL (0–18) 4.02 (2.81)

All results are presented as mean and standard deviation (SD) and as
percentages for continuous and categorical variables, respectively

ASDAS ASAS-endorsed disease activity score, ASQoL Ankylosing
Spondylitis Quality of Life Questionnaire, BASDAI Bath Ankylosing
Spondylitis Disease Activity Index, BASFI Bath Ankylosing
Spondylitis Functional Index, BASMI Bath Ankylosing Spondylitis
Metrology Index, BAS-G Bath Ankylosing Spondylitis Patient Global
Score, mSASSS modified Stoke Ankylosing Spondylitis Spine Score,
UCOASMI University of Cordoba Ankylosing Spondylitis Metrology
Index
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and not negligible fact, due to its implication in a negative
perception about their emotional, occupational, and social sit-
uations. To our knowledge, this is the first study which use
QoL as the target variable measured by the ASQoL.

In our study, the mean ASQoL was somewhat lower than
that of other studies reporting the QoL in Spanish patients
[17]; although, the mean disease duration was similar. One
possible explanation is that the Spanish cohort shows worse
levels in disease activity and functionality, which can be asso-
ciated to a poor QoL.

Our results suggest a direct relationship between loss of
functionality (BASFI) and impairment of QoL as measured
by the ASQoL. A previously published study argued that
much of the health-related QoL (HR-QoL) is determined by
physical capacity in patients with SpA [28]. Our study showed
that there was a strong correlation between the ASQoL and
patient functionality (BASFI) (r = 0.788), thus indicating that
one of the symptoms that most negatively influences patients
is loss of autonomy and difficulty in performing the basic
activities of daily life.

In addition, the worsening of the ASQoL is significantly
related to disease activity as measured by the BASDAI.
Possible reason for the strong correlation between ASQoL-
BASDAI and ASQOL-BASFI is that both include measures
of similar things such as fatigue and pain, that can impact on
daily living activities, household function, and social function.
Thus, recently published studies confirming that disease ac-
tivity is independently associated with a worsening of QoL in
patients with early forms of SpA [16]. This relationship may
be explained, as some studies show, by a worsening of inflam-
matory lumbar pain and, consequently, an increase in noctur-
nal awakenings, which in turn influence the perception of
welfare [29]. Therefore, active SpA is associated with a wors-
ening in physical capacity, which conditions a decrease of the
patient’s QoL. Interestingly, high levels in ASDAS are not

associated to QoL, maybe because this index is compounded
by one item which is not crucial in axSpA (i.e., VAS periph-
eral arthritis) and by other which did not show statistically
significative differences regarding QoL (i.e., global VAS).

However, there is a poor relationship between spinal mo-
bility (measured by BASMI and UCOASMI) and ASQoL,
which reflects that patients do not perceive mobility limitation
as a problem in their daily lives.

Regarding structural damage, multivariate linear regression
shows that mSASSS is paradoxically inversely associated
with QoL, i.e., a higher rate of structural damage is associated
with a better QoL. In addition, patients with more than
12 years of disease duration presented a worsening of anthro-
pometric measures and greater structural damage compared
with those with early forms of the disease; however, both
groups show similar QoL values. Therefore, these results sug-
gest that the disease duration does not influence the perception
of welfare, that can be explained by the possible phenomenon
of Bhabituation^ to the functional deficits of these patients
[30]. It is likely that in newly diagnosed young patients, the
perception of quality of life is influenced by concerns about
their future, work expectations, and the way they deal with the
disease [31]. It seems that disease activity and pain may influ-
ence the conducting of normal tasks in patients with short
disease duration. As the SpA progresses, in patients with a
long disease duration and low functionality, activities are not
the same as a young patient; therefore, they become accus-
tomed to planning their life within their normal limitations.
The decrement in pain perceived by axSpA patients as the
mSASSS increases may be explained by the development
of syndesmophytes, which can be less painful than ero-
sions. It can also be explained by the Bhabituation^ phe-
nomenon (previously mentioned), with which patients be-
come accustomed to latent chronic pain, so that it passes
more unnoticed.

Table 2 Linear relationship (correlation coefficients) between the variables related to mobility, functionality, disease activity, structural damage, and
QoL

ASQoL BASDAI BASFI Duration BAS-G ASDAS BASMI UCOASMI mSASSS

ASQoL 0.045 0.164 0.091 0.588** 0.603** 0.406** 0.457** 0.085

BASDAI 0.818** 0.756** 0.867** 0.869** 0.433** 0.489** 0.139

BASFI 0.788** 0.646** 0.732** 0.645** 0.685** 0.374**

Duration 0.082 0.071 0.391** 0.455** 0.348**

BAS-G 0.860** 0.249* 0.291** 0.044

ASDAS 0.339** 0.388** 0.068

BASMI 0.938** 0.660**

UCOASMI 0.648**

ASDAS ASAS-endorsed disease activity score, ASQoL Ankylosing Spondylitis Quality of Life Questionnaire, BASDAI Bath Ankylosing Spondylitis
Disease Activity Index, BASFI Bath Ankylosing Spondylitis Functional Index, BASMI Bath Ankylosing Spondylitis Metrology Index, BAS-G Bath
Ankylosing Spondylitis Patient Global Score, Duration disease duration (years), mSASSS modified Stoke Ankylosing Spondylitis Spine Score,
UCOASMI University of Cordoba Ankylosing Spondylitis Metrology Index

*p value < 0.05, **p value < 0.01 for Pearson correlation coefficient r for each of the comparisons
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Fig. 1 Correlations between ASQoL and the rest of variables. ASDAS
ASAS-endorsed disease activity score, ASQoL Ankylosing Spondylitis
Quality of Life Questionnaire. BASDAI Bath Ankylosing Spondylitis
Disease Activity Index, BASFI Bath Ankylosing Spondylitis Functional

Index, BASMI Bath Ankylosing Spondylitis Metrology Index, BAS-G
Bath Ankylosing Spondylitis Patient Global Score, mSASSS modified
Stoke Ankylosing Spondylitis Spine Score, UCOASMI University of
Cordoba Ankylosing Spondylitis Metrology Index
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Regarding the women included in this study, their QoL
was statistically significantly worse than that of men, de-
spite having minor structural damage, as measured by
mSASSS. Several international series of patients with
SpA also support these data [32], in which male patients
have a better subjective assessment of their QoL, even
when presenting clinical forms with greater structural
damage [33]. Fatigue, the emotional component [34] and
fibromyalgia are likely present in a small percentage of
patients with axSpA, influencing the outcome of this

questionnaire [35]. Finally, patients with poor spinal mo-
bility (UCOASMI > 4.2) showed worse levels ASQoL
against those with greater spinal mobility, which confirms
the influence of the axial mobility in the perception of
QoL [17].

This analysis has some weaknesses but also some
strengths. One weakness concerns to the evaluation of the
radiographic study to obtain the mSASSS index, which was
performed by a trained rheumatologist instead of a radiologist.
This method was employed since it resembles typical clinical
practice, where a simple X-ray is interpreted by the rheuma-
tologist. Another important weakness is the subjectivity of
questionnaires used in order to evaluate the patient’s condi-
tion. An advantage of this study is the use of a new objective
parameter of the measurement of spinal mobility, i.e., the
UCOASMI index, which has greater reliability and accuracy,
thus avoiding subjectivity as well as intra- and interobserver
variability.

Our results suggest that the impairment of QoL in patients
with axSpA was mainly associated with disease activity
(BASDAI) and worsening of functionality (BASFI).
However, there is an inverse relationship between the wors-
ening of QoL and structural damage. Finally, disease duration
does not seem to influence the patient’s welfare.

Table 4 Comparison of the variables related to quality of life, functionality, mobility, and structural damage, stratified according to different patient
characteristics

Male/female HLA B27+/
HLA B27−

Duration > 12 years/
duration ≤ 12 years

Aggressive forma/
non-aggressive formb

pAPatients (n) 67/33 85/15 46/54 19/19
ASQoL 3.61 (2.80)/4.83 (2.70)* 3.87 (2.70)/4.85 (3.44) 4.27 (2.78)/3.79 (2.84) 3.60 (2.75)/3.98 (2.63)
ASDAS 2.53 (1.03)/2.81 (1.14) 2.56 (1.03)/2.98 (1.25) 2.70 (1.04)/2.53 (1.10) 2.69 (1.13)/2.51 (1.22)
BASFI 3.73 (3.02)/4.03 (2.62) 3.78 (2.80)/4.35 (3.36) 4.35 (3.01)/3.38 (2.70) 3.73 (2.87)/3.29 (2.93)
BASG 4.38 (2.50)/5.33 (2.73) 4.73 (2.63)/4.67 (2.58) 4.56 (2.58)/4.82 (2.63) 5.26 (2.42)/4.47 (2.87)
UCOASMI 4.80 (2.06)/4.61 (1.44) 4.77 (1.87)/4.57 (2.01) 5.54 (1.97)/4.05 (1.48)** 4.28 (1.73)/4.44 (1.38)**
mSASSS 18.13 (18.75)/6.91 (3.90)** 14.46 (16.60)/14.73 (15.91) 19.50 (19.44)/10.11 (11.71)* 17.26 (14.10)/5.73 (1.85)**

ASDAS > 2.1/
ASDAS ≤ 2.1

UCOASMI > 4.2/
UCOASMI ≤ 4.2

BASMI ≥ 2.4/
BASMI < 2.4

pAPatients (n) 66/34 55/44 48/52

ASQoL 5.29 (2.64)/1.90 (1.98)** 5.07 (2.78)/2.70 (2.41)** 5.08 (2.78)/3.02 (2.78)**

ASDAS 3.21 (0.74)/1.43 (0.43)** 3.00 (0.95)/1.98 (0.95)** 2.93 (1.11)/2.25 (0.90)*

BASFI 5.26 (2.60)/1.62 (1.60)** 5.35 (2.61)/3.72 (2.58)** 5.40 (2.66)/2.36 (2.24)**

BASG 6.10 (2.07)/1.91 (1.27)** 5.50 (2.36)/3.73 (2.58)** 5.42 (2.66)/4.03 (2.39)

UCOASMI 5.32 (1.68)/4.18 (1.98)* 5.99 (1.53)/3.14 (0.68)** 5.99 (1.48)/3.58 (1.40)**

mSASSS 16.22 (17.36)/16.72 (19.24) 19.91 (19.78)/7.45 (5.09)** 18.90 (18.80)/10.31 (12.54)**

ASDAS ASAS-endorsed disease activity score. ASQoL Ankylosing Spondylitis Quality of Life Questionnaire, BASFI Bath Ankylosing Spondylitis
Functional Index, BAS-G Bath Ankylosing Spondylitis Patient Global Score, mSASSS modified Stoke Ankylosing Spondylitis Spine Score, Duration
Disease duration (years), UCOASMI University of Cordoba Ankylosing Spondylitis Metrology Index

*p value < 0.05, **p value < 0.01 for Student’s T test for each of the comparisons
a Considering only patients with mSASSS ≥ 8 and disease duration ≤ 12 years
b Considering only patients with mSASSS < 8 and disease duration > 12 years

Table 3 Multiple linear regression to quantify ASQoL variability

Regression coefficient (CI 95%) p value

Constant 0.832 (0.130 to 1.534) 0.021

BASDAI 0.272 (0.031 to 0.514) 0.028

BASFI 0.655 (0.437 to 0.872) < 0.001

mSASSS − 0.035 (− 0.057 to − 0.012) 0.003

Adjusted coefficient of determination (R2 ) = 68.9%. F = 70.195
(p < 0.001)

ASQoL Ankylosing Spondylitis Quality of Life Questionnaire, BASDAI
Bath Ankylosing Spondylitis Disease Activity Index, BASFI Bath
Ankylosing Spondylitis Functional Index, mSASSS modified Stoke
Ankylosing Spondylitis Spine Score
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