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summary
Biomechanical factors including occupational joint physical stressing and joint injury have been linked to spon-
dyloarthritis. We explored such factors in ankylosing spondylitis (AS). 
A retrospective, online survey was developed alongside the UK National Ankylosing Spondylitis Society 
(NASS). Questions on early entheseal symptoms, potential precipitating trauma, sporting activity, and physio-
therapy were asked. 
A total of 1026 patients responded with 44% recalling an instance of injury or trauma as a potential trigger for 
their AS. After symptom onset, 55% modified sporting activities and 28% reported that the initial AS recom-
mended exercises exacerbated symptoms.
Patients report physical trauma, exercise and physiotherapy as potential triggers for AS symptoms. These find-
ings further support the experimental evidence for the role of biomechanical factors in disease.
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n	 INTRODUCTION

Ankylosing spondylitis (AS) is the pro-
totypical spondyloarthropathy (SpA), 

characteristically presenting with low back 
pain and stiffness. AS is associated with 
enthesitis/osteitis that can afflict any in-
sertional location, though it is particularly 
common in the spinal entheses (1). The 
prevalence and factors associated with the 
development of enthesitis are poorly un-
derstood in early AS. However, as early as 
the 1950s, a biomechanical theory of en-
thesitis as a result of trauma to insertional 
locations had been proposed (2).
There is considerable evidence linking 
joint injury with the development of pso-
riatic arthritis (PsA) (3-6) - another disease 
entity within the SpA family. An associa-
tion between mechanical factors including 
recalled joint injury and occupations that 

involve heavy lifting has been epidemio-
logically linked to PsA (7). Work in animal 
models has demonstrated that biomechani-
cal perturbations alone can be associated 
with the development of an entheseal-
based SpA-like immunopathology (8-10). 
We hypothesised that increased joint me-
chanical stressing, physical injury or trau-
ma could cause a biomechanical distur-
bance with the subsequent development of 
SpA or AS.
A further possibility is that exercise - either 
independently achieved, or recommended 
by medical practitioners - might lead to 
increased tissue biomechanical stressing. 
The potential role of injury or skeletal 
biomechanical related factors, especially 
exercise, as an early entheseal-related pa-
thology initiator in AS remains poorly un-
derstood. A rigorous physiotherapy regime 
has formed the cornerstone of therapy for 
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AS for several decades (11). This has been 
shown to be of clear benefit to many pa-
tients and is recommended by national and 
international guidelines (12, 13). 
 To our knowledge, no studies have ad-
dressed the issue of whether or not exercise 
could in some patients be associated with 
the paradoxical exacerbation of disease. 
This is highly relevant to patients who have 
to decide whether to pursue the physio-
therapy regime suggested by their medical 
practitioners. 
We explored issues relating to the preva-
lence of enthesitis in the early phases of 
AS - predating the onset of low back pain 
- and its possible relationship with injury 
and physical activity levels.

n	 MATERIALS AND METHODS

The National Ankylosing Spondylitis So-
ciety (NASS) is a UK charity representing 
patients with ankylosing spondylitis and 
allied conditions, active in the promotion 
of research into these conditions. Follow-
ing an agenda set by patient research part-
ners who are members of NASS, questions 
were devised by rheumatologists and sub-
sequently reviewed by NASS board mem-
bers including patient representatives. As 
the survey was to be completed by patients 
rather than clinicians, wherever possible 
layman’s language was used rather than 
medical terminology (for example, knee 
cap rather than patella). 
An online questionnaire was then created 
(www.surveymonkey.com, Palo Alto, Cali-
fornia, USA) and disseminated by NASS 
to their members via email. Questions con-
cerned:
1) gender; age at diagnosis;
2) HLA-B27 status (if known); history of 

skin psoriasis and other SpA associated 
diseases (uveitis, inflammatory bowel 
disease);

3) patient recall of entheseal features prior 
to diagnosis - heel pain, knee cap pain, 
chest wall pain;

4) patient recall of perceived trauma - in-
cidence of trauma, timing of trauma in 
relation to onset of inflammatory back 
pain;

5) patient experience of exercise participa-
tion after diagnosis; 

6) patient experience of physiotherapy and 
recommended exercises (Supplemen-
tary file).

All answers received related to the recall 
and reports of the patients themselves rath-
er than those of their medical practitioner.
Responses were received electronically 
and anonymously; consequently, queries 
raised by the responses of individual par-
ticipants could not be addressed. Given that 
this study focuses on patient perception, 
responses with missing data have been in-
cluded, since patients may not always be 
aware of factors such as HLA-B27 status. 
Statistical analysis was performed using 
SPSS version 21. Basic descriptive analy-
sis was applied to all variables. In addition, 
Chi-squared testing was performed to as-
certain differences between groups with 
and without psoriasis, and HLA-B27 posi-
tive and negative groups.
Data were owned and stored securely by 
NASS and anonymised data was released 
to the investigators for analysis.

n	 RESULTS

A total of 1026 responses were received 
from a total NASS readership of 3000 
potential respondents over the summer 
of 2012 [63.3% male (n=653)]. Of these, 
59.5% of respondents knew they were 
HLA-B27 positive; 8.8% knew they were 
HLA-B27 negative, with the remainder 
unsure. The peak age bracket for diagnosis 
was 26-30 years. 26.4% of respondents re-
ported a definite past or present history of 
psoriasis. 

Enthesitis
Table I illustrates patient recollection of 
symptoms of enthesitis. For each manifes-
tation, the majority of respondents recalled 
entheseal symptoms starting more than 
two years before the onset of back pain. 
Pearson chi-squared analysis showed no 
significant difference between recollection 
of entheseal symptoms in HLA-B27 posi-
tive and negative respondents. There was a 
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significant difference between recollection 
of heel pain prior to diagnosis with AS in 
patients with and without skin psoriasis 
(82/211 and 174/583 respectively; p=0.04). 
This difference was not observed for any of 
the other entheseal symptoms recorded in 
groups with and without psoriasis. 

Recall of trauma
Overall, 44.1% (n=452) recalled a prior 
incident of trauma that they felt triggered 
their disease. 40.7% could not recall any 
incidence of trauma, with the remaining 
fraction either unsure (14.3%, n=147) or 
skipping the questions (<1%). The tempo-
ral relationship with disease onset is shown 
in Table II; over 50% of those who recalled 
trauma felt that it had occurred in the days, 
weeks or months before their diagnosis 
with AS. 

Sporting activity
The majority of respondents [61.4% 
(n=630)] reported being quite active or 
very active in sport prior to diagnosis of 
AS. Among these respondents, sporting 
habits changed following the diagnosis of 
AS in multiple ways (Figure 1). A total 
of 569 respondents reported that they had 
made adjustments to their participation 

in sport following diagnosis of AS. Some 
respondents had reduced their sporting ac-
tivity in more than one way; in total, this 
group of patients made 764 modifications 
to their sporting activity.

Perception of the effect of physiotherapy
A quarter of the respondents [27.7% 
(n=284)] felt that the original exercises 
recommended for AS had led to a flare in 
their symptoms. 32.4% (332/1026) of re-
spondents reported that they had felt it 
necessary to change the recommended ex-
ercises for their AS to lessen disease flares. 
The majority [58.2% (597/1026)] had not 
had to modify their exercises; the remain-
ing respondents either skipped the question 
or were unsure.

n	 DISCUSSION

The survey findings showed that symptoms 
that may be compatible with peripheral en-
thesitis are not uncommon in patients who 
subsequently develop AS, and these symp-
toms may precede the onset of axial or spi-
nal pain by several years. Joint injury (in 
the form of an incidence of trauma), exer-
cise and/or physiotherapy were reportedly 
associated with either the onset of disease 

Table I - possible early symptoms of entheseal disease reported by participants.
yes

% (n)
No

% (n)
Not sure/Don’t 

know % (n)

ever had heel pain prior to onset of 
back pain (n=1026)

27.5% (282) 54.1% (555) 18.4% (189)

ever had knee cap pain prior to 
onset of back pain (n=1022)

30.9% (316) 56.4% (576) 12.7% (130)

ever had pain and stiffness around 
the chest/chest wall prior to onset 
of back pain (n=1022)

25.2% (258) 61.1% (624) 13.7% (140)

Table II - patient-estimated temporal lag between occurrence of trauma and onset of symptoms of ankylo-
sing spondylitis in those patients reporting an incidence of trauma prior to symptoms onset (total n=452).

Estimated time frame % (n)

Days before 13.3% (60)

Weeks before 16.4% (74)

Months before 28.3% (128)

Years before 40.5% (183)

not answered 1.5% (7)
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or exacerbating disease in a substantive 
proportion of respondents. Many respon-
dents reported a change in sporting activ-
ity following the diagnosis of AS. This has 
important implications for participation in 
healthy lifestyles. Biomechanical perturba-
tion has been experimentally shown to lead 
to the development of an SpA-type en-
thesitis. The findings of perception of dis-
ease triggering by an incidence of physical 
trauma are in keeping with this. 
The finding that some patients experience 
a worsening in symptoms after physio-
therapy may also reflect a role for ongoing 
biomechanical perturbation in the perpetu-
ation of active disease. 
Decreased sporting participation may fur-
ther imply this, although this latter finding 
is more difficult, as other reasons for re-
duced independent exercise (i.e., physical 
activity outwith that of conventional phys-
iotherapy) were not addressed by the study. 
Nonetheless, this survey suggests that bio-
mechanical perturbation can take many 
forms, with the same outcome of worsened 
pain and active inflammatory disease.

The retrospective, patient-reported survey 
has several limitations. Firstly, although 
NASS is the UK’s leading charity for AS 
and axial SpA, it is possible that some 
members do not have a formal diagnosis 
of AS/axial SpA but still completed the 
questionnaire. However, our survey did ask 
for disease duration and at what age a di-
agnosis was received. These measures go 
some way towards minimising the chance 
of people outside of the target population 
participating in the survey. We feel that 
any participants without a formal diagnosis 
will be few in number.
Secondly, this retrospective study may be 
prone to recall bias. 
It will be necessary to ascertain these find-
ings in longitudinal cohorts of patients 
presenting with enthesitis. However, these 
findings suggest that questions about previ-
ous possible entheseal symptoms may be 
of use in diagnosing axial SpA. 
The present ASAS classification criteria 
for SpA include the presence of enthesitis 
at the heel (14), but not enthesitis at other 
sites. 

Figure 1 - reported changes to sporting activity following diagnosis with ankylosing spondyli-
tis. respondents were asked to select all options that applied, or to skip the question. Some 
respondents selected more than one option, hence total reported number of modifications 
=764.
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A final limitation of this study is the ab-
sence of a control group. This work was 
conceived in partnership with NASS and is 
a springboard to further research. It would 
be interesting to repeat this work among 
patients with diseases not supported by the 
enthesitis hypothesis, for example seropos-
itive rheumatoid arthritis. 
The recollections of the respondents raise 
the possibility that previous injury may be 
a factor in the initiation of AS. Certainly, 
there was a significant patient perception of 
trauma as the precipitant for disease. The 
notion of trauma was deliberately wide-
ranging and not specific, reflecting the con-
cept that an apparently minor injury might 
have significant implications later on, most 
notably in psoriatic arthritis (2-5). That 
vigorous exercise might exacerbate symp-
toms of AS with at least a subset of patients 
is supported by observations in the field of 
psoriatic arthritis (4-6). However, the tem-
poral lag between perceived trauma and 
symptom onset was wide-ranging; most 
respondents recalling trauma reported that 
it had occurred months or years before the 
symptom onset. 
Mechanistically it is easier to envisage 
a link between recent trauma and AS on-
set; future studies should address this. 
Magnetic resonance imaging has reported 
peri-entheseal bone lesions akin to SpA 
in normal subjects and following exercise 
(12-15). Whether it is mechanical stressing 
per se, injury related to stressing including 
micro-injury or a combination of both has 
not been determined. 

n	 CONCLUSIONS

Perhaps the most contentious result from 
this survey is the findings surrounding 
physiotherapy and AS, where 27.7% of 
respondents reported exercise-related dis-
ease flares and 32.4% had felt it necessary 
to modify their recommended exercises 
to lessen disease flares. Interestingly, the 
number of patients modifying their exer-
cises outnumbered those reporting symp-
tom flare following exercise. The survey 
did not address potential reasons for this 
unexpected finding. 

Our findings point to the important role of 
enthesitis in early AS in some patients. The 
findings also raise issues relevant to the 
role of joint injury and biomechanics in the 
AS disease process. However, the survey is 
limited by recall bias. 
With exercise a cornerstone of treatment of 
AS, these findings highlight the need for 
appropriate exercises in the right setting. 
These results should thus be confirmed in 
longitudinal studies and evaluated in early 
inception cohorts.
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