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Initial Diagnosis of Lumbar Disc Herniation Is
Associated with a Delay in Diagnosis of Ankylosing
Spondylitis
VEDAT GERDAN, SERVET AKAR, DILEK SOLMAZ, YAVUZ PEHLIVAN, AHMET MESUT ONAT, 
BUNYAMIN KISACIK, MEHMET SAYARLIOGLU, CIGDEM ERHAN, MEHMET ENGIN TEZCAN, 
MEHMET AKIF OZTURK, FATOS ONEN, and NURULLAH AKKOC 

ABSTRACT. Objective. There is often a considerable delay in diagnosis of ankylosing spondylitis (AS). In this
multicenter study, we analyzed the delay and possible associated factors, including an initial diag-
nosis of lumbar disc herniation (LDH), which we frequently encounter in daily clinical practice.
Methods. The study included 393 consecutive patients [258 men (65.6%), mean age 39.3 ± 10.8 yrs]
with AS according to the modified New York criteria. Face-to-face interviews were done using a
structured questionnaire, addressing all the potentially relevant factors. 
Results. The mean diagnostic delay was 8.1 ± 8.6 years in the whole study population. The shortest
delay was observed when rheumatologists were the first physicians consulted (2.9 ± 5.3 yrs). An ini-
tial diagnosis of LDH was reported by 33% of the patients. The diagnostic delays in patients with an
initial diagnosis of LDH and those without were 9.1 ± 8.5 years and 6.2 ± 7.4 years, respectively 
(p = 0.002). In a regression model, predictive factors for delay in diagnosis were age at onset of
spondyloarthritic symptoms, back pain, education level, prior diagnosis of LDH, and surgical histo-
ry for LDH.
Conclusion. These results indicate the need to increase awareness of the concept of axial spondy-
loarthritis among specialists who might be the first physicians consulted by patients with AS for their
back pain. There is also a need to develop strategies for early referral of such patients to rheumatol-
ogists. (J Rheumatol First Release Aug 1 2012; doi:10.3899/jrheum.120106)
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Ankylosing spondylitis (AS) is a chronic inflammatory dis-
ease that affects mainly sacroiliac joints and spine with an
estimated prevalence around 0.5%1. This prevalence figure
is comparable to that of rheumatoid arthritis in the general
population2,3; however, there is a considerable delay in
diagnosing AS in Turkey, similar to other countries4,5,6,7.
Although the age at onset of the symptoms is typically 20 to
30 years, time elapsed from onset of the symptoms to diag-

nosis ranges from 5 to 10 years. Factors associated with the
diagnostic delay may include (1) difficulty in diagnosis of
inflammatory back pain (IBP), which is the leading symp-
tom in most patients; (2) the absence of pathognomonic
clinical and laboratory tests; (3) the lack of diagnostic crite-
ria; and (4) the available classification criteria for AS
depend on the presence of unequivocal radiographic
sacroiliitis, which usually takes several years to develop8,9.
In recent years the correct and early diagnosis of AS has
become more important because of the availability of effec-
tive new treatments, such as anti-tumor necrosis factor
(TNF) agents9,10.

In our clinical practice, like other authors4,6, we com-
monly see patients with AS who had been previously diag-
nosed as having lumbar disc herniation (LDH). We have
speculated that inappropriate overuse of lumbar spinal mag-
netic resonance imaging (MRI) in patients with AS may
result in an overdiagnosis of LDH because of its incidental
finding on MRI, and consequently lead to possibly unneces-
sary surgical interventions. Therefore we evaluated the diag-
nostic delay in AS and the possible contributing factors,
including a prior diagnosis of LDH.
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MATERIALS AND METHODS
A total of 393 consecutive patients [258 men (65.6%), mean age 39.3 ±
10.8 yrs] with AS according to the modified New York criteria11 from 5
rheumatology clinics in 4 different cities were included in the study. A face-
to-face interview was done using a structured questionnaire that addressed
the factors that might lead to delayed diagnosis, including education level,
age at onset of spondyloarthritic symptoms and back pain in particular, the
presence of characteristics of IBP and other features of spondyloarthritis
(SpA), the specialty of the first physician consulted and the one who first
made the correct diagnosis, the type of imaging done first, the first clinical
and radiographic diagnoses including LDH, surgical history for LDH, fam-
ily history for SpA, HLA-B27 status, erythrocyte sedimentation rate, and
C-reactive protein levels. Total duration of delay in diagnosis was defined
as the time interval from the first visit to the physician for back pain to the
diagnosis of AS. The time elapsed from the onset of any SpA-related symp-
tom until the correct diagnosis was also recorded.

The study was approved by the local ethics committee (approval num-
ber: 89-IOC/2010) and informed consent was obtained from each patient.
Statistics. Unless otherwise stated, values are presented as mean ± SD or
percentage, as appropriate. Kruskal-Wallis and Mann-Whitney U tests were
used for group comparisons. Possible factors related to delay in diagnosis
were evaluated by Spearman’s correlation for continuous variables. The
point-biserial correlation coefficient was used to test the association of a
quantitative variable and a dichotomous or nominal variable. A linear
regression method was used to determine predictive factors for delay in
diagnosis of AS. All statistical tests were 2-tailed and a p value < 0.05 was
considered to be statistically significant. The statistical analysis was carried
out using SPSS version 13.0 (SPSS, Chicago, IL, USA).

RESULTS
Some of the demographic and clinical characteristics of the
study group are summarized in Table 1. The mean diagnos-
tic delay was 8.1 ± 8.6 years in all patients with AS. Mean
time from symptom onset to the correct diagnosis was 9.7 ±

9.3 years. Only 4% (n = 16) of patients presented to rheuma-
tologists for the first visit for back pain, whereas 30% (n =
118) consulted a physiatrist, 25% (n = 99) an orthopedist,
and 16% (n = 63) a neurosurgeon. The correct diagnosis was
made by rheumatologists in 261 patients (66.4%). In the
study sample, the mean delay in diagnosis was 8.12 ± 8.57
years and differed significantly among the specialties con-
sulted for the first visit. Diagnostic delay was 2.9 ± 5.3 years
for rheumatologists when they were the first-contacted
physicians, 6.3 ± 7.6 years for physiatrists, 9.6 ± 9.1 years
for orthopedists, and 8.8 ± 6.6 years for neurosurgeons.
There were significant differences among specialties con-
sulted at first visit and time elapsed from the initial visit to
the diagnosis (Table 2).

Of the 393 patients, 269 could recall the features of their
back pain at onset; of them, 247 (92%) fulfilled the Calin
criteria for IBP2. Initial diagnosis was recalled by 302 of the
393 patients and LDH was reported by 130 of them (33%).
Only 54 patients (13.7%) stated that SpA or AS were diag-
nosed as the cause of their back pain at their initial presen-
tation. Nonspecific back pain was diagnosed in another 98
patients (24.9%). In the rest of the patients (n = 111), initial
clinical diagnoses were either not reported or were
 nonspecific.

The delay in diagnosis was significantly longer in
patients with a prior diagnosis of LDH in comparison with
others (9.1 ± 8.5 vs 6.2 ± 7.4 years; p = 0.002). Spinal com-
puterized tomography (CT) or MRI examinations had been
performed in 85% of the patients who were given an initial
diagnosis of LDH. Initial diagnosis of LDH was negatively
associated with early diagnosis, defined as within 5 years
after first visit (OR 0.59, 95% CI 0.36−0.95). A history of
LDH surgery was reported by 26 patients (6.6%) and the
diagnostic delay was significantly longer in those patients
compared to those without a history of such surgery (13.3 ±
11.3 vs 7.8 ± 8.2 yrs; p = 0.023).

Factors correlated with the diagnostic delay were ages at
onset of any spondyloarthritic symptom, age at onset of
back pain, prior diagnosis of LDH, surgical history for
LDH, first specialty consulted for back pain, and education
level. In a regression model, these factors were found to be
associated with delay in diagnosing AS: age at onset of
spondyloarthritic symptom, age at onset of back pain, prior
diagnosis of LDH, surgical history for LDH, and education
level (Table 3). 

DISCUSSION
Our study, like others4,5,6,7, illustrates that patients with AS
are diagnosed unacceptably late and that an initial diagnosis
of LDH and previous history of surgery for LDH is associ-
ated with a later diagnosis. In confirmation of the findings
of some previous studies, age at onset of back pain, age at
onset of spondyloarthritic symptom, education level, and
medical specialty consulted for back pain were also found to

2 The Journal of Rheumatology 2012; 39:10; doi:10.3899/jrheum.120106

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

Table 1. Demographic and clinical characteristics of patients with anky-
losing spondylitis (AS). Data are mean (SD) unless otherwise indicated.

Characteristic

Age, yrs 39.3 (± 10.8)
Men, % 65.6
Education level, yrs 9.3 (± 4.3)
Smoking, % 61
Initial symptom, n (%)

Back pain 241 (61.3)
Arthritis, dactylitis, or enthesitis 128 (32.6)
Other 24 (6.1)

Age at onset of symptoms, yrs 24.1 (± 8.7)
Age at onset of back pain, yrs 25.7 (± 8.4)
Age at onset of arthritis, dactylitis, or enthesitis, yrs 20.7 (± 8.8)
Age at diagnosis of AS, yrs 33.9 (± 10.8)
Inflammatory back pain at any time, n (%) 369 (93.9)
Hip prosthesis, n (5) 13 (3.3)
Uveitis, n (%) 54 (13.7)
Inflammatory bowel disease, n (%) 11 (2.8)
Psoriasis, n (%) 6 (1.5)
HLA-B27 positivity, n (%) 95/156 (61)
BASDAI score 3.7 (± 2.4)
BASFI score 3.3 (± 2.6)

BASDAI: Bath Ankylosing Spondylitis Activity Index; BASFI: Bath
Ankylosing Spondylitis Functional Index.
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be correlated with diagnostic delay. However, in contrast to
some previous studies, no correlation was found between
HLA-B27 status and diagnostic delay5,13.

The mean time between onset of symptoms and clinical
diagnosis of AS has been reported to range from 5.0 to 8.6
years in previous studies from Turkey. The corresponding
timespan (from onset of symptom to correct diagnosis) in
our study was 9.8 years. The difference between the studies
may be due to differences in the study populations. Two
study cohorts, including ours, with the longest delay in diag-
nosis had lower male/female ratios (1.8/1) compared to
those with shorter delay times (from 3/1 to 13/1). Delay in
diagnosis of AS may be longer for women than for men,
possibly because of the frequent predominant peripheral
joint and/or cervical spine involvement and less severe radi-
ographic damage in women14.

About two-thirds of adults suffer low back pain at some
time15; however, in only around 10% of these patients, pain
does not resolve within 12 weeks, and in up to 90% of the
patients with chronic back pain, the anatomic cause cannot
be determined16. Among all adult patients with low back
pain, prevalence of herniated disc is estimated at 4%. In our
study cohort, the prevalence of a previous diagnosis of LDH
was 33%, which is within the range of the 22%−40% fre-
quency of herniated disc reported as an incidental finding on

MRI of asymptomatic adults17,18,19. Diagnostic imaging for
evaluation of patients with low back pain is recommended
in special situations such as the presence of trauma, persist-
ent neurologic deficit, severe pain, or a symptom suggestive
of a systemic disease (infections, cancer). However,
advanced imaging modalities are used indiscriminately in
daily clinical practice, as illustrated by the frequent use
(85%) of spinal MRI or CT examinations in our study
cohort. This frequency contributed to an overdiagnosis of
LDH, due to incidental findings on MRI. We speculate that
the explanatory diagnosis given to those patients for their
back pain led to a delay in consulting with rheumatologists
and to a greater delay in diagnosis. This view is supported
by a lower chance of early diagnosis of AS (within ≤ 5 years
of symptom onset) among patients with an initial diagnosis
of LDH.

The performance of physicians with different specialties
may vary. One study reported that the correct diagnosis of
AS was most frequently made by rheumatologists11.
Another study found that diagnosis is made significantly
earlier by physiatrists and rheumatologists compared to gen-
eral practitioners, internists, orthopedists, and neurosur-
geons13. In our study, the correct diagnosis was made by
rheumatologists in two-thirds of the patients. For the pur-
pose of our study we defined the diagnostic delay as the time

3Gerdan, et al: AS diagnosis delay

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

Table 2. Diagnostic delay among various specialists consulted, with first visit and comparisons of groups.

First Specialist Consulted Mean Comparison Between Groups p
Diagnostic Delay,

yrs ± SD

Rheumatologists, n = 16 2.9 ± 5.3 Rheumatologists vs physiatrists 0.002
Rheumatologists vs orthopedists 0.001
Rheumatologists vs neurosurgeons 0.002

Physiatrists, n = 118 6.3 ± 7.6 Physiatrists vs orthopedists 0.012
Physiatrists vs neurosurgeons 0.021

Orthopedists, n = 99 9.6 ± 9.1 Orthopedists vs neurosurgeons NS
Neurosurgeons, n = 63 8.8 ± 6.6
All specialties, n = 349 8.1 ± 8.6 Rheumatologists vs other specialties < 0.001

NS: nonsignificant.

Table 3. Factors related to the delay in diagnosis of patients with ankylosing spondylitis (results of the correla-
tion and regression analysis).

Correlation Analysis Regression Analysis
r or R2 p B p

Age at onset of spondylitic symptons, yrs* –0.216 < 0.001 –0.178 0.003
Age at onset of back pain, yrs* –0.140 0.006 0.080 0.002
Education level, yrs* –0.189 < 0.001 –0.252 0.018
Specialty of the first physician consulted** –0.012 0.024 –0.400 0.343
Prior diagnosis of lumbar disc herniation** 0.032 0.001 2.278 0.018
Surgical history for lumbar disc hernation** 0.025 0.015 6.014 < 0.001

* Spearman’s correlation coefficient (r). ** Point-biserial correlation coefficient (R2).
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from first physician visit for back pain to correct diagnosis,
because we were particularly interested in factors that may
be related to the clinical practice. When rheumatologists
were the first contacted specialists, the mean diagnostic
delay was significantly shorter than that for the other spe-
cialties. Physiatrists also performed better than orthopedists
and neurosurgeons in diagnosing AS earlier. However, our
results may be biased in favor of rheumatologists making an
earlier diagnosis because the study included only patients
followed at rheumatology clinics. Moreover, in regression
analysis, the specialty of the first physician consulted was
not found to be a significant predictor of diagnostic delay
(Table 3).

The main limitation of our study is the use of patient-
collected data without any validation by means of medical
records. Therefore it was not possible to verify the patient-
reported initial diagnosis. Retrospective questioning of
patients who may have introduced recall bias is another lim-
itation of our study. However, to minimize the recall bias we
collected the data using a standardized form for the defini-
tion and articulation of the questions and answers.

In the past, early diagnosis of patients with AS might not
have been too much of a concern for physicians because of
the unavailability of adequate treatment options. However,
the introduction of TNF antagonists, which are very effec-
tive in treating signs and symptoms of AS, has changed this
situation. Lack of any pathognomonic symptoms or a pre-
dictive laboratory test, and longtime requirement for devel-
opment of radiological signs of sacroiliitis (according to the
modified New York criteria), should be considered among
the major causes of delay in diagnosis. However, the new
axial SpA (axSpA) classification criteria, which do not
require the presence of radiographic sacroiliitis20, and the
early referral strategies may help physicians make an earli-
er diagnosis21.

Our study indicates that an initial diagnosis of LDH may
lead to late presentation of patients with AS to rheumatolo-
gists, and consequently to a delay in diagnosis. The rela-
tively common history of LDH surgery among patients with
AS, which is associated with a significantly longer diagnos-
tic delay, is also of concern. These findings underscore the
necessity for increasing the awareness of the new axSpA
classification criteria among physicians who might be con-
sulted for back pain, and the importance of developing
strategies to identify patients for early referral to rheumatol-
ogists.
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