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 Abstract 

  Objectives.  To investigate the relationship between enthesitis and disease activity, functional 
status, fatigue, joint mobility, radiological damage, laboratory parameter and quality of life in 
patients with ankylosing spondylitis (AS). 
 Methods.  A total of 421 patients with AS (323 male and 98 female) who were included in the 
Turkish League Against Rheumatism Registry were enrolled in the study. The Bath AS Disease 
Activity Index (BASDAI), fatigue, the Bath AS Functional Index (BASFI), the Bath AS Metrology 
Index (BASMI), the Maastricht AS Enthesitis Score (MASES), AS quality of life (ASQoL), the Bath AS 
Radiology Index (BASRI) and erythrocyte sedimentation rate (ESR) were evaluated.
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  Introduction 

 Ankylosing spondylitis (AS) which is the best known and charac-

terized of the family of spondyloarthritides, is a chronic infl am-

matory disease aff ecting the axial skeleton, the entheses and 

less frequently the peripheral joints [1]. Enthesitis, a universal 

hallmark of spondyloarthritides, is infl ammation of the origin and 

insertion of ligaments, tendons, aponeuroses, annulus fi brosis, 

joint capsules and fascia [2]. Enthesitis has been considered to be 

the initial site of infl ammation in SpA, which only later extends to 

juxtaposed synovial tissues [3]. Entheses are metabolically highly 

active [4] and extremely sensitive because of their high content 

of nerve terminals [5]. However entheses has been viewed as an 

organ with fi brocartilage as the main component which connects 

the entheses to immediately adjacent bone and trabecular bone [6]. 

Enthesitis may occur at any entheses in axial and peripheral sites 

of skeleton in AS but the most prominent and common enthesitis 

do occur in the lower limbs especially in the foot at the insertion 

of the Aschilles tendon and of the plantar fascia onto the calcaneus 

[7]. Francois et   al. stated that infl ammatory enthesitis is clinically 

detectable in only 10% of patients with early-stage AS and 50% 

of those with established AS [8]. The most common clinical fea-

tures of enthesitis are pain as a symptom and swelling as a sign. 

Magnetic resonance imaging and ultrasonography are suggested as 

the best imaging methods in detecting early signs of enthesopathy 

[9]. Although in 1995 the  ‘ ASsessment in Ankylosing Spondylitis ’  

working group (ASAS) recommended enthesitis as a domain of 

clinical setting in core set, no instrument was addressed for mea-

suring enthesitis [10]. 

 Several clinical scoring methods such as Mander ’ s Enthesal 

Index (MEI) [11], Maastricht AS Enthesitis Score (MASES) [2], 

Stoke Enthesitis Index (SEI) [12,13], Spondyloarthritis Research 

Consortium of Canada [14], the Shichikawa ’ s criteria [15] have 

been designed to evaluate enthesopathy. Each of these indices has 

advantages and limitations according to OMERACT Filter criteria 

[16]. As MEI is time consuming and applying it is rather hard for 

either physician or patient (based on the intensity of pain produced 

by local pressure on 66 entheseal points, and scoring severity of 

pain in a 0 – 3 point scale), MASES, a simplifi ed MEI (based on 

13 entheseal points without graduating the pain) is being used 

in evaluating enthesitis in daily practice and clinical trials [2]. 

MASES has good metrological properties and includes the main 

peripheral and axial entheseal sites involved in AS and seems to 

be a good alternative, but it is also less sensitive to distinguish AS 

patients with a low severity of enthesitis [11]. 

 As enthesitis has been proposed as the primary lesion of AS, its 

relationship with the overall level of disease activity and function 

is expected. 

 Using MASES as a modern clinical enthesitis score with good 

metrological properties, the aim of this study was to investigate the 

correlation between the severity of enthesitis and disease activity, 

gender diff erences, functional status, spinal mobility, structural 

damage, laboratory parameters and quality of life in a great num-

ber of AS patients.   

 Methods 

 A total of 421 patients with AS who included in TRASD-IP 

(Turkiye Romatizma) Arastirma Savas Dernegi (TRASD) AS Study 

Group which is the fi rst registry designed for patients with AS who 

were diagnosed according to the modifi ed New York criteria [17] 

in Turkey were enrolled in the study [18]. The sociodemographic 

characteristics (age, gender and disease duration) of the patients 

were recorded. The patients were assessed using ASAS recom-

mendations for core outcome domains for the assessment in AS 

[10]. Turkish versions of Bath AS Disease Activity Index (BASDAI) 

[19], Turkish version of Bath AS Functional Index (BASFI) [20], 

fatigue (BASDAI-question 1, Visual analogue scale (VAS) 0 – 10) 

[19], Bath AS Metrology Index (BASMI) [21] and Maastricht AS 

Enthesitis Score (MASES) [2] were evaluated. The MASES was 

developed from the MEI, which includes 13 sites and with local 

pressure, scores the intensity of pain in each site as 0 ( ‘ no pain ’ ) 

or 1 ( ‘ painful ’ ), giving a total possible score of 0 – 13. The MASES 

score includes entheses at the 1st and 7th costochondral joints, the 

posterior superior iliac spines (PSIS), the anterior superior iliac 

spines (ASIS), the iliac crests, the insertion of the Achilles tendons 

and the 5th lumbar spinous process. 

 The Bath AS Radiology Index (BASRI) was used for evalu-

ating the radiological damage [22]. A disease-specifi c measure 

entitled AS Quality of Life (ASQoL) were performed. ASQoL 

comprises 18 items and each item is scored as  ‘ 1 ’  or  ‘ 0 ’ . 

A score of  ‘ 1 ’  indicates poor QoL. Total scores range from 0 to 

18, with a higher score indicating poor quality of life [23]. Before 

the study, in order to provide standardization among the centers, 

interactive meetings and practical applications were performed. 

Booklets on physical and radiographical assessment methods 

were provided to the centers that participated. Ethical Committee 

approval was obtained from the local boards and the Ministry of 

Health. 

 Statistical analysis was performed with SPSS for Windows. 

Descriptive data were presented as mean  �  standard deviation 

(SD). Correlations between study parameters were evaluated by 

Spearman correlation test as variables did not show normal dis-

tribution. A p value less than 0.05 was considered as statistically 

signifi cant. Demographic characteristics were compared using the 

Chi-squared test. Mann – Whitney U test was used for the compari-

son of male and female patients with AS.   

 Results 

 In the present study, 421 patients with AS (323 men and 98 women) 

were enrolled, with a male/female ratio of 3.3. The mean age and 

disease duration were 39.66    �    10.81 years and 12.05    �    0.70 years, 

respectively. The demographic and clinical characteristics of the 

patients were given in Table 1. 

 Enthesitis was present (enthesitis score    �    0) in 27.3% (77 male, 

38 female) and absent (enthesitis score 0) in 72.7% (246 male, 60 

female) of patients with AS. The MASES score of female patients 

were signifi cantly higher than that of male ( p     �    0.05). 

  Results.  Enthesitis was detected in 27.3% of patients. There were positive correlations between 
MASES and BASDAI, BASFI and fatigue ( p     �    0.05). MASES was not correlated with BASRI, BASMI, 
ASQoL and ESR. The mean MASES score was 1.1    �    2.4. The most frequent regions of enthesopa-
thies were right iliac crest, spinous process of L5 and proximal to the insertion of left achilles 
tendon, respectively. 
  Conclusions.  Enthesitis was found to be associated with higher disease activity, higher fatigue, 
worse functional status and lower disease duration. As enthesitis was correlated with BASDAI, 
we conclude that enthesitis can refl ect the disease activity in patients with AS. 
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 Correlations between MASES and ESR and clinical param-

eters were shown in Tables 2 and 3. There was a weak correlation 

between MASES and all BASDAI questions ( p     �    0.001,  r :0.228), 

MASES and BASFI ( p     �    0.001,  r :0.195) and also MASES and 

fatigue (BASDAI1) ( p     �    0.001,  r :0.226). MASES was negatively 

correlated with disease duration and body mass index (BMI) 

( p :0.017,  r : �    0.116 and  p :0.047,  r : �    0.115, respectively). MASES 

was not correlated with age, BASRI, BASMI, ASQoL and ESR 

( p     �    0.05). 

 The mean MASES score was 1.1    �    2.4. The most frequent 

regions of enthesopathies were right iliac crest, spinous process of 

L5, proximal to the insertion of left Achille tendon, left iliac crest 

and left fi rst costochondral joint, respectively (Table 4).   

 Discussion 

 Although enthesitis has been recognized since 1966 as a radiologi-

cal characteristic of SpA, their clinical correlation has so far been 

poorly described and elevated enthesitis scores were reported to be 

associated with worse outcomes in patients with AS [24]. 

 There are limited number of studies using diff erent enthesitis 

score in evaluating the correlation of enthesitis with disease-related 

variables. Some of these studies evaluated enthesitis in patients 

with SpA [25 – 28] and the other studies evaluated in patients only 

with AS [2,11,12,29 – 33]. 

 As it is diffi  cult to defi ne AS disease activity because of clinical 

diversity, both in severity and in localization of the disease among 

diff erent patients [34] there is still no  ‘ gold standard ’  for assess-

ing disease activity objectively so, BASDAI was measured as an 

indicator for disease activity in our study. As is known BASDAI is 

a self-administered questionnaire and consists of six questions on 

fatigue, pain of the spine and hips, pain or swelling of the peripheral 

joints, localized tenderness as a proxy for enthesitis, and severity 

and duration of morning stiff ness; and the questions are answered 

on a 10-cm VAS, anchored with the labels  ‘ none ’  and  ‘ very severe ’  

at either end of the fi rst fi ve questions, and with  ‘ 0 hours ’  and 

 ‘ two hours ’  at either end of the question on duration of morning 

stiff ness [19]. Not only total BASDAI, the correlation between 

enthesitis and every question in BASDAI were investigated sepa-

rately in our study. Although patients ’  reports are subjective and 

need a well understanding of patients to evaluate themselves on a 

VAS score and given answers are entirely patients own perception, 

MASES showed poor but signifi cantly positive correlation both 

with total and all of the questions within BASDAI in our study. 

The relationship between MASES and disease activity has been 

reported by several studies and the results were consistent with 

ours [26,30,32,35]. 

 Missaoui and Revel stated that fatigue represents the third most 

common complaint after pain and stiff ness which are the major 

symptoms of AS [36]. Using Multidimensional Assessment of 

Fatigue (MAF) it is reported that more than half of the patients 

with AS have a severe fatigue [37 – 39]. We did not evaluate MAF 

in our study but using the fi rst question of BASDAI we found 

MASES to be correlated with fatigue. The correlation of MASES 

with fatigue was shown by Bodur et   al. study as well [18]. 

 MASES was correlated with the second question of BASDAI 

as pain of the spine and hips in our trial. Sivas et   al. found MEI 

and MASES evaluated by both doctor and patients to be correlated 

with VAS-spinal pain [30]. Such a correlation was found in other 

studies too. In contrast Kaya et   al. and Turan et   al. [26,31] could 

not fi nd a relationship between severity of enthesitis and pain in 

their trial. 

 In our study a correlation was found between MASES and the 

third question of BASDAI as pain or swelling of the peripheral 

joints. Heuft-Dorenbosch et   al. stated that the presence of periph-

eral arthritis indicated high disease activity which might result 

with high BASDAI score [39]. In contrast Sivas et   al. found no 

correlation between enthesitis score and VAS-peripheral joints in 

  Table 1. Demographic and clinical characteristics of the patients with AS.  

Patients (n:421) Male (n:323) Female (n:98)  p 

Age, years 39.67    �    10.8 39.4    �    10.7 40.4    �    11.1  �    0.05
BMI 24.7    �    6.1 25.09    �    5.5 23.41    �    7.6  �    0.05
Disease duration, years 12.1    �    8.7 12.7    �    8.9 9.9    �    7.5   �    0.05 
Fatigue (BASDAI1) 4.2    �    2.9 4.1    �    2.9 4.6    �    2.9  �    0.05
Spinal pain (BASDAI2) 5.0    �    3.0 4.9    �    2.9 5.3    �    3.6  �    0.05
Peripheral joint pain (BASDAI3) 2.7    �    2.9 2.6    �    2.9 2.9    �    3.1  �    0.05
Local tenderness (BASDAI4) 3.4    �    3.2 3.2    �    3.2 3.8    �    3.3  �    0.05
Severity of Morning stiff ness (BASDAI5) 3.7    �    3.2 3.6    �    3.2 3.7    �    3.2  �    0.05
Duration of Morning stiff ness (BASDAI6) 3.4    �    3.2 3.4    �    3.2 3.5    �    3.2  �    0.05
BASDAI Total 3.7    �    2.4 3.6    �    2.4 4.0    �    2.4  �    0.05
BASFI 3.3    �    2.8 3.3    �    2.7 3.1    �    2.9  �    0.05
BASRI 7.8    �    3.8 8.1    �    3.8 6.6    �    3.4   �    0.001 
BASMI 3.7    �    2.4 3.9    �    2.4 2.89    �    2.2   �    0.001 
ASQoL 4.2    �    5.7 4.01    �    5.6 4.6    �    6.0  �    0.05
ESR 23.7    �    20.8 22.4    �    20.5 27.9    �    21.2   �    0.05 
MASES 1.1    �    2.4 0.9    �    2.2 1.7    �    2.9   �    0.001 

     n , Number of cases; MASES, Maastricht AS Enthesitis Score; BASDAI, Bath AS Disease Activity Index; BASFI, 

Bath AS Functional Index; BASRI, Bath AS Radiology Index; BASMI, Bath AS Metrology Index; ESR, 

Erythrocyte Sedimentation Rate; ASQoL, AS Quality of Life.   

  Table 2. Correlations between MASES and some laboratory and clinical parameters.  

Age Disease duration BMI BASFI BASRI BASMI ASQoL ESR

MASES
  r  �    0.052  �    0.116  �    0.115 0.195  �    0.027  �    0.040 0.086 0.081

  p 0.284  0.017  0.047  0.000 0.575 0.415 0.077 0.095

     r , Correlation coeffi  cient; MASES, Maastricht AS Enthesitis Score; BMI, Body – Mass Index; BASFI, The Bath 

AS Functional Index; BASRI, The Bath AS Radiology Index; BASMI, Bath AS Metrology Index; ASQoL, 

AS Quality of Life; ESR, Erythrocyte Sedimentation Rate.   
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literature. When some of these trials are in line with our study 

[30,32,33] the others are not [26,29,31]. 

 It is considered that patients with high disease activity and 

worse functional status had signifi cantly poorer QoL scores. Bodur 

et   al. in their study with a large number of patients with AS, found 

MASES to be one of the most signifi cantly correlated variables 

with ASQoL and SF-36 following BASDAI, BASFI, fatigue and 

pain [42]. Turan et   al. reported that the quality of life of patients 

with AS were mostly related with enthesis involvement in their 

study [35]. We did not use SF 36 in our trial. Although in line 

with Bodur et   al. ’ s study, MASES was correlated with BASDAI, 

BASFI, fatigue and pain in our study, we could not fi nd any cor-

relation between MASES and ASQoL. 

 The correlation between MASES and disease duration is con-

troversial in the previous studies. MASES was negatively corre-

lated with disease duration in our study. Laatiris et   al. [32] did not 

fi nd any correlation between enthesitis and disease duration while 

Bejia et   al. [33] and Turan et   al. [26] found signifi cant correlation 

between MASES and disease duration. The obtained results from 

those studies show that the enthesitis could occur in every stage of 

the disease. 

 MASES was not correlated with BASMI in our study. Our data 

coincide with the fi ndings of the studies using MEI [37] and ET 

[12,31] in which no correlations were found between enthesitis 

score and spinal measurements. Interestingly when Sivas et   al. 

found a correlation between MEI and BASMI, no correlation was 

found between MASES and BASMI in their study [30]. Akkoc 

et   al. assessed the validity of the BASDAI in Turkish patients com-

paring with BASMI, BASFI, BAS-G and physicians ’  assessment 

of disease activity. They found BASDAI to be correlated with all 

of these parameters except the BASMI. They stated that it might be 

due to the fact that disease activity and range of motion are diff er-

ent constructs which necessitate a separate evaluation [19]. 

 MASES was not correlated with BASRI also in our study. A 

more likely explanation for this result may be that the BASRI 

which measures the radiographic deterioration that is commonly 

associated with restricted spinal mobility, progresses over months 

and years and the rate of these detoriarations could diff er from 

patient to patient. BASMI and BASRI which measure these deto-

riarations are objective parameters that may change over time but 

MASES is a subjective parameter which refl ects the pain at the 

time of physical examination. 

 The mean MASES score was 1.1    �    2.4 and the most frequent 

regions of enthesopathies were right iliac crest, spinous process of 

L5, proximal to the insertion of left achilles tendon, left iliac crest 

and left fi rst costochondral joint, respectively. Laatiris et   al. found 

costochondral joints, calcaneal insertions and Achilles tendons as 

the most frequent regions of enthesopathies in their study [32] with 

the similar results done by Turan et   al. [26]. As these enthesitis 

regions are located closely to their adjacent joints, the tenderness 

might be perceived incorrectly by the patients. Kaya et   al. reported 

the most frequent regions of enthesopaties to be the spinous 

process of L5 and S1, sternocostal joints, iliac crests, spinous 

processes of C1/C2, C7/T1, major trochanters, sternoclavicular 

joints, respectively, when assessing enthesitis with the SEI [31]. 

Most of the evaluated regions in SEI such as spinous processes of 

C1/C2, C7/T1 and T12/L1, major trochanters, pelvic adductor 

orijin, ischial tuberosities, sternocostal joints, sternoclavicular 

their study [30]. The explanation of the contradiction might be due 

to that of MASES enthesitis score detects the objective presence 

or absence of local pressure at time of examination and BASDAI 

scores defi ne the subjective pain during the last one week without 

any examination. 

 MASES was also correlated with localized tenderness as a proxy 

for enthesitis (the fourth question of BASDAI questionnaire). Kaya 

et   al. found no relationship between SEI and the average of the 

BASDAI components excluding the question concerning enthesi-

tis [31]. They stated that the relationship between BASDAI and 

SEI could be probably due to the question related to enthesopa-

thy which BASDAI covers. Spoorenberg stated that as the most 

peripheral entheses are located near the joints, the unawareness of 

patients about swollen joints could make the number of tender and 

swollen joints diff erent when evaluated by the patients or by the 

physicians [40]. 

 In our study MASES was correlated with the severity and dura-

tion of morning stiff ness which refl ects the infl ammation and the 

severity of infl ammation, respectively, in AS patients. Pain and 

morning stiff ness were evaluated on VAS apart from BASDAI 

questionnaire in Kaya et   al. study [31]. While fi nding a correlation 

between SEI and BASDAI which consists of pain and morning 

stiff ness, they found no apparent relationship between SEI, pain 

and morning stiff ness. 

 There was not any correlation between enthesitis and infl am-

matory parameters such as ESR in our trial. A positive correlation 

was not observed in previous studies either [2,11,12,26,30 – 32]. 

Although acute phase reactants such as CRP and ESR are consid-

ered more objectively in assessing disease activity, elevation of 

these markers are frequently absent in AS [34], so the sensitivity 

of these markers are poor and their value in determining whether 

the disease is active or not is rather limited [40]. 

 It is well known that characteristic features of AS which are 

formation of syndesmophytes and the progressive ossifi cation of 

extraspinal joint capsules and ligaments, may subsequently lead to 

complete loss of spinal movements, and functional disability [41]. 

Reduction in functional capacity and restriction in daily activities 

are prominent complaints which refl ects the disease acitivity from 

the perspective of the patient with AS [30]. There is a controversial 

result in correlation between the enthesitis score and BASFI in 

  Table 3. Correlations between MASES and BASDAI questions.  

BASDAI Total BASDAI1 BASDAI2 BASDAI3 BASDAI4 BASDAI5 BASDAI6

MASES
  r 0.228 0.226 0.278 0.235 0.214 0.214 0.140
  p  0.000  0.000  0.000  0.000  0.000  0.000  0.004 

     r , Correlation coeffi  cient; MASES, Maastricht AS Enthesitis Score; BASDAI, The Bath AS Disease Activity 

Index.   

  Table 4. The frequency of enthesopathy according to MASES.  

 n %

Right 1st costochondral joint 40 9.5
Left 1st costochondral joint 45 10.7
Right 7th costochondral joint 32 7.6
Left 7th costochondral joint 34 8.1
Right PSIS 33 7.8
Right ASIS 33 7.8
Left PSIS 28 6.7
Left ASIS 38 9
Right iliac crest 51 12.1
Spinous process of L5 46 10.9
Left iliac crest 45 10.7
Proximal to the insertion of right achilles tendon 43 10.2
Proximal to the insertion of left achilles tendon 46 10.9

     n , Number of cases; MASES, Maastricht AS Enthesitis Score; PSIS, 

The posterior superior iliac spines; ASIS, The anterior superior iliac 

spines.   
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joints and plantar fasica are not included in MASES. The evalu-

ation of these regions is also diff erent from those of MASES 

index. The results of tenderness are scored between 0 and 3 with 

0: no pain and 3: severe pain in a likert scale with the highest 

possible SEI score of 66 while the evaluation of pain is dichotomous 

scoring in MASES with the highest possible score of 13. So, 

diff erent clinical enthesitis scales with diff erent methods of 

evaluation pain may directly aff ect the region of enthesitis. 

 Enthesitis was found to be associated with higher disease activ-

ity and higher fatigue, worse functional status, lower disease dura-

tion and lower BMI. As the severity of enthesitis was correlated 

with total BASDAI as well as every question in BASDAI question-

naire in our large number of patients, we conclude that enthesitis 

can refl ect the disease activity in patients with AS.           
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