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THE EFFECT OF OBESITY IN INDIVIDUALS WITH ANKYLOSING SPONDYLITIS:
A SINGLE CENTER COHORT STUDY
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ABSTRACT

Obijective: In this study, it was aimed to compare
the disease activity and functional status of
individuals with Ankylosing Spondylitis (AS)
according to body mass index (BMI). Materials
and Methods: This study, which was planned as
a single-center cohort study, included 437
individuals followed by XXX University
Rheumatology Clinic and diagnosed with AS by
a rheumatologist. XXX University is a centre in
Turkey. After the demographic information was
recorded, disease activities were evaluated with
the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI), and functional levels
with the Bath Ankylosing Spondylitis Functional
Index (BASFI). Participants were categorized in
3 groups according to BMI data based on the
criteria of the World Health Organization:
normal weight:20-24.9; overweight: 25-29.9;
obese:230. Results: Among 437 patients with
AS, 39.58% are overweight and 30.21% are
obese. We obtained that obese compared with
normal weight had significant higher BASFI
score (3:-0.37, 95%CI -0.66/-0.08, p:0.006). On
the other hand, there was no association
between BASDAI and obesity (3:-0.50, 95%CI -
1.11/ 1.22, p:0.130). Conclusion: This study
showed that BMI of Turkish AS individuals in a
single center cohort had no effect on disease
activity, but obesity had a worse effect on
functional level.
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RESUMEN

El efecto de la obesidad en personas con
espondilitis anquilosante: un estudio de cohorte
de un solo centro

Objetivo: El objetivo de este estudio fue
comparar la actividad de la enfermedad y el
estado funcional de las personas con
espondilitis anquilosante (EA) segun el indice
de masa corporal (IMC). Material e métodos:
este estudio, que se planed como un estudio de
cohorte de un solo centro, incluyé a 437
personas seguidas por la Clinica de
Reumatologia de la Universidad XXX vy
diagnosticadas con AS por un reumatdlogo.
XXX University es un centro en Turquia.
Después de registrar la informacion
demografica, se evaluaron las actividades de la
enfermedad con el indice de actividad de la
enfermedad de la espondilitis anquilosante de
Bath (BASDAI) y los niveles funcionales con el
indice funcional de la espondilitis anquilosante
de Bath (BASFI). Los participantes se
clasificaron en 3 grupos segun los datos del
IMC segun los criterios de la Organizacion
Mundial de la Salud: peso normal: 20-24,9;
sobrepeso: 25-29,9; obeso: 230. Resultados:
De 437 pacientes con SA, el 39,58% tiene
sobrepeso y el 30,21% obesidad. Obtuvimos
gue los obesos en comparacion con los de
normopeso tenian un puntaje BASFI
significativamente mayor (3:-0,37, IC del 95 % -
0,66/-0,08, p:0,006). Por otro lado, no hubo
asociacion entre BASDAI y la obesidad. (B:-
0,50, IC del 95 % -1,11/1,22, p:0,130).
Conclusion: Este estudio mostré que el IMC de
los individuos turcos con AS en una cohorte de
un solo centro no tuvo efecto sobre la actividad
de la enfermedad, pero la obesidad tuvo un
efecto peor sobre el nivel funcional.

Palavras-chave: Espondilitis anquilosante.
Indice de masa corporal. Sobrepeso.
Enfermedad.
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INTRODUCTION

Cardiovascular (CV) problems are
among the most important and notable causes
of death in the world. Many studies have
emphasized that CV events and mortality are
increased in individuals with Ankylosing
Spondylitis (AS). One of the traditional
cardiovascular risk factors is obesity (Haroon et
al., 2015; Bengtsson et al., 2017; Mathieu and
Soubrier, 2019). Globally, obesity has been on
the rise since 1980. This increase is more than
doubled. Obesity is an abnormally high amount
of fat in the body. The World Health
Organization defines it this way (World Health
Organization, 2021).

The most commonly used measure for
estimating body fat percentage is Body Mass
Index (BMI). World Health Organisation (WHO)
also recommends BMI as the most useful
population level measure of overweight and
obesity (World Health Organization, 2012;
Jackson et al., 2002). BMI is a recently widely
used metric calculated with height and weight
data, which are anthropometric characteristics
in the adult population and both sexes. It is
possible to categorize these data into groups.
BMI equal to or greater than 25 is called
overweight, and BMI equal to or greater than 30
is called obese (World Health Organization,
2021).

Obesity is actually among the
modifiable cardiovascular risk factors. Although
there is a lot of information in the literature about
its importance, there are not enough studies
that can clarify whether there is a difference in
clinical outcomes in overweight and obese AS
patients with high BMI compared to normal
weight patients. A recent systematic review and
meta-analysis reported that more studies are
needed to elucidate whether the increase in
BMI generally contributes to disease activity in
axial spondyloarthritis (Liew et al., 2020).

We planned this study to compare the
activity and functional status of individuals with
AS categorized according to BMI data.

MATERIALS AND METHODS
Participants

437 patients with AS followed by XXX
University Rheumatology Clinic and diagnosed

by a rheumatologist included. XXX University is
a centre in Turkey.

Inclusion criteria: (a) Being diagnosed with AS
according to the modified New York criteria. (b)
Volunteer to participate. (c) Be in the age range
of 18-65 years. Exclusion criteria: (a)
neurological, cardiopulmonary, and/or
orthopedic disease (b) cognitive disability that is
unable to cooperate. (c) Being pregnant. (d)
presence of other autoimmune or inflammatory
disease. (e) central nervous system diseases (f)
Serious psychiatric conditions (g) any surgical
operation in the last six months. (h) BMI <20.

According to the Helsinki Declaration of
1975, as revised in 1983, it was determined at
the meeting held by the local ethical committee
that there was no ethical problem for the study
to be carried out (decision no: 20, dated:
02.11.2021). All patients were informed verbally
and informed consent forms were signed.

Evaluations

After the demographic information was
recorded, disease activities were evaluated with
the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI), and functional levels
with the Bath Ankylosing Spondylitis Functional
Index (BASFI). Participants were categorized in
3 groups according to BMI data based on the
criteria. of the World Health Organization:
normal weight: 20-24.9 kg/m?; overweight: 25-
29.9 kg/m?; obese:230 kg/m? (World Health
Organization, 2021). Evaluations were carried
out in approximately 25 minutes.

Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI): With this index, the
disease activity level can be easily evaluated
with 6 questions (weakness/fatigue level, spine
pain level, the level of pain in the joints other
than the spine, sensitivity level, morning
stiffness duration, morning stiffness severity). It
was proven to be valid and reliable with its
sensitivity and reproducibility features. The total
score of BASDAI was calculated by the sum of
questions 1-4 plus mean of questions 5 and 6,
the total then divided by 5. The total score
ranges from 0 to 10, higher values indicate
more active disease (Garrett et al., 1994).

Bath Ankylosing Spondylitis Functional
Index (BASFI):The level of being able to
perform the activities that are frequently done in
daily life is determined with 10 questions. The
patient thinks about the past week and answers
the questions. For each question, patients mark
on the 10 cm VAS how difficult they are while
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doing the activity (O=easy, 10=impossible). A
total score is calculated by averaging the score
obtained from 10 questions (from 0 to 10) (Calin
etal., 1994).

Statistical analysis

The data were analyzed using IBM
SPSS  Statistics vn.22  software. The
Kolmogorov-Smirnov test was performed to
ensure that the data conformed to the normal
distribution. Categorical descriptive data were
written as numbers and percentage, while
continuous descriptive data were written as
meantSD or median (minimum-maximum)
according to fit for normal distribution. One Way
Anova Test, Kruskal Wallis Test, Mann Whitney
U test and Chi-Square Test were used to
compare independent group differences. Linear
regression models were used to describe the
relationship between BASDAI, BASFI

(dependent variables) and BMI categories
(predictor variable). Univariate regression
analyses were performed (only one predicting
variable in the model). Statistical significance
value was p<0.05.

RESULTS
Participant flow

The study was first started with 508
patients with AS. Twelve patients with AS did
not want to participate in the study. Fifty seven
patients with AS had other autoimmune or
inflammatory disease. Two patients with AS had
surgical operation in the last six months.
Consequently, the study was completed with a
total of 437 patients with AS (247 female, 190
male) with a mean age of 42.43+£10.85 years.
The flow chart of the study is shown in Figure 1.

( Enrollment ]

Assessed for eligibility (n=508)

Excluded (n=71)
+ Not meeting inclusion criteria (n=59)

A

(n=2 surgical operation in the last
six months 6, n=57 other
autoimmune or inflammatory
disease)

+ Declined to participate (n=12)

Analysed (n=437)

+ Excluded from analysis (give reasons) (n=0)

Figure 1. The flow chart of the study

Recruitment

The dates determining the recruitment
periods were November 2021- February 2022.

Baseline data

The demographic data of the
participants are shown in Table 1.

Compared with the normal and
overweight groups, the obese group had the
highest proportion with female (normal=50%,

overweight = 50.9%, obese = 70.5%; p: 0.01);
had the lowest proportion with employed
(normal = 61%, overweight = 62.5%, obese =
39.8%; p: 0.01); had the greatest percentage
with history of chronic respiratory disease
(normal = 11%, overweight = 14.7%, obese =
27.2%; p: 0.006); was older (normal = 37.65 +
11.22 years, overweight = 42.76 + 10.16 years,
obese =46.77 £ 9.40 years; p: 0.01). Compared
with the normal and obese groups, the
overweight group had the highest proportion
with family history for rheumatic diseases
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(normal = 32.7%, overweight = 51.8%, obese =
37.9%; p: 0.07) and with smoker (normal = 31%,
overweight = 37.7%, obese = 20.2%; p: 0.08).
Although there is no difference between the

Table 1 - The demographic data of the participants.

three groups in terms of physical exercise
habits, it is seen that the percentages of "no
answers to physical exercise habits are high in
all three groups (Table 1).

Variables Ankylosing Spondylitis (n:456)
Normal Weight Overweight Obese p
<25 kg/m? 25<n<30 230 kg/m?
n:132 kg/m? n:132
n:173
n (%) n (%) n (%)
BMI 132(30.21) 173(39.58) 132(30.21)
Gender-male 66(50) 88(50.9) 93(70.5) 0.001*
-female 66(50) 85(49.1) 39(29.5)
Employed-Yes 72(61) 95(62.5) 51(39.8) 0.001*
-No 46(39) 57(37.5) 77(60.2)
Family history for rheumatic diseases-Yes 33(32.7) 72(51.8) 44(37.9) 0.007*
-No 68(67.3) 67(48.2) 72(62.1)
Smoker-Yes 35(31) 55(37.7) 24(20.2) 0.008*
-No 78(69) 91(62.3) 95(79.8)
History of chronic respiratory disease-Yes 11(11) 19(14.7) 28(27.2) 0.006*
-No 89(89) 110(85.3) 75(72.8)
Physical exercise habits-Yes 28(29.5) 29(24.4) 20(20.6) 0.361*
-No 67(70.5) 90(75.6) 77(79.4)
Mean + SD Mean + SD Mean + SD
Age (years) 37.65+11.22 42.76+10.16 46.77+9.40 | 0.001***
Median Median Median
(Min/Max) (Min/Max) (Min/Max)
Duration of the disease (years) 6(0/40) 6(0/32) 6(0/33) 0.540**
Years of education 8(1/21) 8(1/16) 5(2/18) 0.141*
Back stiffness in the morning (min) 20(0/240) 15(0/240) 15(0/240) 0.363**

*Chi-Square Test, *Kruskal-Wallis Test, *** One Way Anova Test

Outcome measures

Analysis results of data between BMI
groups; significant difference was in BASFI

group comparisons for BASFI; there was a
significant difference in favor of the obese group

(p:0.001) in favor of the obese group. In binary 2).

Table 2 - Analysis results of outcome measures data between BMI groups.

between normal and obese (p:0.002) and
between overweight and obese (p:0.001) (Table

BASFI (n:437) BASDAI (n:437)

Median (Min/Max) Mean = SD
Normal Weight (n:132) 2.26(0/10.80) 4.17+£2.04
Overweight (n:173) 2.60(0/9) 4.24+2.21
Obese (n:132) 3.80(0/18.72) 4.68+2.04
Normal-overweight-obese p 0.001* 0.104***
Normal-overweight p 0.939**
Normal-obese p 0.002**
Overweight-obese p 0.001**

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing Spondylitis
Functional Index, *Kruskal-Wallis Test,** Mann Whitney U Test,*** One Way Anova Test
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Univariate analysis

In Table 3, obese was significantly
associated with higher BASFI score (B -0.37,

95% CI -0.66, -0.08) compared to the normal
groups without adjustment for covariates.

Table 3 - Univariate analysis of association between outcome measures variables and BMI groups

Dependent variable Predicting variable Univariate analysis, B (95%ClI) p value
BASDAI Overweight" -0.06(-0.64/0.51) 0.960
Obese" -0.50(-1.11/0.10) 0.130
BASFI Overweight" 0.04(-0.22/0.31) 0.915
Obese" -0.37(-0.66/-0.08) 0.006

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing Spondylitis

Functional Index, "Reference group: Normal
DISCUSSION

In this study, the effect of BMI on
disease activity and functional level was
investigated in a cohort of Turkish AS
individuals who received treatment from a
center in Turkey. As a result, while 39.58% of
the cohort was overweight, 30.21% were obese,
and BMI had no effect on disease activity, it was
determined that the functional level was worse
in the obese group.

Obesity, which has become epidemic
today, is a big problem in the field of health: Due
to the increase in body fat, it creates many
problems for general health, seriously reduces
the quality of life and prevents the prolongation
of life expectancy. The high prevalence of
obesity in AS is of particular concern in this
group, which is largely attributed to accelerated
cardiovascular risk (Boonen and van der
Linden, 2006; Zochling and Braun, 2009). BMI
is considered a good predictor of body fat. It can
be easily measured and is a good indicator for
estimating disease risk (Harvard School of
Public Health, 2016).

The results of studies examining the
relationship between BMI and patient-reported
outcomes in an AS population in one country
may not be valid for populations of another
country (Lee et al.,, 2017). Since most of the
findings in the literature on the relationship
between AS and BMI were obtained as a result
of studies carried out in Europe, the
generalizability of these data belonging to a
limited geographical area is limited (Liew et al.,
2020).

In the literature, there are different
results regarding the relationship between
patient-reported outcomes and obesity in
patients with AS categorized according to BMI.
Despite the studies conducted, it is still unclear

whether high BMI is associated with higher
disease activity in axSpA, further studies are
needed in this regard (Liew et al., 2020).

Lee et al. (2017) stated that 32% of 194
axSpA in an urban Asian population were
overweight while 22% were obese. They
concluded that while obesity was associated
with pain, BASDAI, BASFI, HAQ, and SF-36
were not, and that future studies examining the
causal relationship between obesity and
patient-reported outcomes are needed. In a
study by Durcan et al., (2012), 67.5% of 46
patients in AS lIreland Population were
overweight or obese. There was a statistical
difference in BASFI and BASDAI between
normal and overweight AS patients. In the study
of Berg et al., (2015) with 159 AS patients in the
norway population, they reported in the
regression analysis that the BMI-high group had
higher ASDAS and BASDAI, increased
cardiovascular disease risk factors and
increased carotid intima media thickness than
the BMI-low group. Therefore, they stated that
obesity may be a factor for increased disease
activity and increased cardiovascular disease
risk.

In the study of Maas et al., (2016) with
461 patients axSpA in Netherlands, overweight
and obese were 37% and 22%, respectively.
Compared to the general population, obesity
was more common in people with axSpA. In
axSpA, when compared to overweight and
normal weight patients, the clinical picture
(disease activity, quality of life and physical
function) of obese patients was much worse
and their symptoms lasted much longer with
more comorbidities. In a study conducted in
Ireland with 683 axSpA patients; underweight,
normal, overweight, obese were 1.1; 31.6; 38.9;
28.4 %, respectively. Total overweight or obese
were 67.3% with longer disease duration and
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more comorbidities than normal weight patients.
Obese patients have significantly worse the
clinical picture (disease activity, spine mobility,
quality of life and physical function) than normal
and overweight. Higher BMI and obesity
independently predict worse disease course.
Strategies should be implemented to control
BMI and reduce it to normal levels in axSpA
(Fitzgerald et al., 2017). In a study conducted
with 509 Norwegian patients,
normal/underweight and overweight/obese
were 35% and 65%, respectively. The
conclusion was emphasized that BMI should be
considered in the treatment of Norwegian
overweight/obese axSpA patients due to the
higher number of disease activity, spinal
stiffness and comorbidities (Bindesbgll et al.,
2019).

In a systematic review and meta-
analysis by it was stated that as the BMI
increases, the disease activity increases due to
the increase in the amount of fat in the body and
this makes it difficult for patients to cope with the
disease (Liew et al., 2020). In a study of Vargas
et al.,, (2016) with 683 patients in european
(multicenter) population; 26.4%  were
overweight and 13.3% obese. The authors
stated that ASDAS and BMI are not related in
axSpA patients based on the data. It is
unnecessary to consider BMI in treatment.

To our knowledge; there is only one
study investigating the effect of BMI on patients
with AS in the Turkish population. In this study,
in which 28 patients with pre-obese AS (BMI in
range of 25 to 30) were evaluated, a
relationship was determined between BMI and
BASDAI and BASFI. Increased BMI in patients
with AS is a factor affecting clinical picture
(quality of life, functional capacity and disease
activity) (Toy et al., 2017).

According to the results of this study,
39.58% of AS patients were overweight,
30.21% were obese. In this study, the BASFI
scores of the obese AS patients were worse,
but there was no statistical difference between
the groups for BASDAI. The obese AS group
was older and had more females. van der Slik
et al., (2019) reported that female experienced
significantly worse physical function and quality
of life, whereas male showed significantly more
kyphosis and spinal radiographic damage.
Falkenbach etal., (2002) emphasized that there
is a significant difference in the BASFI score
between younger and older patients with AS.
Older patients with AS had worse scores. In
addition, many studies in the literature were

stated that obese AS patients were older
compared with the normal and overweight
groups (Maas et al., 2016; Lee et al., 2017; Liew
et al., 2020). The reason for the significant
difference in BASFI and no difference in
BASDAI was thought to be gender and age
distribution. For this reason, we recommend the
evaluation of obesity, especially in female and
older patients with AS. In addition, there are
many factors that will affect disease activity,
such as cytokine level, age of onset of the
disease, pain level and inflammatory markers in
the blood, so the effect of these factors can be
examined together in future studies.

Physical activity improves spinal
mobility, physical functionality, the general
condition of the patient and reduces pain;
therefore recommended in AS but poorly
performed (Fabre et al.,, 2016). One of the
reasons for low activity level may be pain. Low
activity level can lead to obesity. Obesity
increases the weight on the joints (Kane, 2016).
Obese people feel more pain because excess
body mass causes mechanical stress and an
increase  in  proinflammatory  cytokines
(McVinnie, 2013). Pain is one of the most
important factors leading to an inactive life and
can pull the person into an endless cycle (Okifuji
and Hare, 2015). This makes the disease
worse. In this cohort, we see that exercise
habits are at low levels in all three groups
categorized according to BMI. We think that the
obese AS patients in the cohort are in this
vicious circle and therefore worse functional
level scores were observed in the obese group.
In AS patients, exercise has a very important
place in the management of the disease,
disease-specific  variables (better spinal
mobility, maintenance of functional capacity and
reduced pain and stiffness) and in controlling
the risks (Zochling et al., 2006; Dagfinrud et al,
2008; Durcan et al., 2012). For this reason, we
believe that exercise therapy, which will provide
weight loss, especially in obese AS patients, will
contribute to increasing the well-being of the
disease.

One of the limitations of our study is that
it does not allow us to make inferences about
the causal relationship between patient-
reported outcomes and obesity due to its cross-
sectional design.

The strength of our study is the
prevalence of overweight and obesity has been
evaluated for the first time in a large cohort of
AS patients from the Turkish population.
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CONCLUSIONS

As a result of this study, clinicians,
researchers and patients should take into
account the possible beneficial effects of weight
within the normal range for better management
as functional limitation is observed to be more
in obese Turkish patients with AS.
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