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ABSTRACT 
BACKGROUND AND OBJECTIVE: Instability of the lumbar spine is one of the major causes of back pain and 
is considered as a subtype of non-specific lower back pain. Spondylolysis and spondylolisthesis due to this 
instability could lead to back pain. This systematic study aimed to review the published articles on the incidence of 
spondylolysis and spondylolisthesis.  
METHODS: In this study, we searched for English articles in databases of PubMed, Scopus, Elsevier, Ovid, 
CINAHL and ScienceDirect using key words such as spondylolisthesis, spondylolysis, prevalence, incidence, 
predisposing factors and epidemiology from 2000 to 2014. In addition, we searched in other databases including 
SID, IranMedex, Magiran and Medlib for the Iranian articles published during this period.  
FINDINGS: In total, 26 articles with dissimilar size and types of samples focusing on different spinal regions and 
variables were selected for this study. To assess the prevalence of spondylolisthesis and spondylolysis, 17 articles 
used plain radiography, seven articles used CT-scan and two articles used magnetic resonance imaging (MRI). 
Moreover, the prevalence of these disorders was investigated among children and athletes in four and five articles, 
respectively. With the exception of three articles on the incidence of cervical spondylolisthesis, other articles 
evaluated lumbar spondylolysis and spondylolisthesis. The total prevalence of spondylolysis and spondylolisthesis 
was estimated between 3-10% and 2-6%, respectively. 
CNCLUSION: According to the results of this review, spondylolysis and spondylolisthesis have a high prevalence 
in different populations. These disorders are more common among athletes and physically active individuals, and 
the incidence rate is higher among children with osteogenesis imperfecta compared to normal children. 
KEY WORDS: Spondylolisthesis, Spondylolysis, Incidence, Predisposing factors, Epidemiology. 
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Introduction 
Back pain is one of the most common 

musculoskeletal disorders in different populations (1), 
and about 60-80% of individuals experience back pain  

 
at least once in their lifetime (2). In Iran, the 
prevalence of back pain has been reported to be 62% 
among nurses, 84% among pregnant women, 17.4% in 
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children, 84.8% among surgeons and 36.5% in primary 
and high school teachers (3-7). Approximately 85% of 
the patients with back pain are classified as cases of 
non-specific lower back pain (8). Instability of the 
lumbar spine is one of the major causes of lower back 
pain (9) and is considered as a subtype of non-specific 
lower back pain accounting for 30-40% of the cases 
(10). Some of the manifestations of lumbar spine 
instability are aberrant movement patterns, positive 
prone instability test and the presence of chronic pains 
associated with functional disabilities (11). 
Spondylolysis and spondylolisthesis due to the 
instability of the lumbar spine could lead to back pain; 
spondylolysis is an anatomical defect in the pars 
interarticularis of the lumbar vertebra, which is most 
commonly detected in the lower spine (12-14). 
Spondylolisthesis is defined as the slipping of one 
vertebra on the other one  (12,14,15). The prevalence 
of spondylolysis in the general population is estimated 
at 3-10% (16), while it has been reported to be 4.4% 
among children under six years of age. Moreover, the 
prevalence of spondylolysis in the adult population has 
increased by 4-6% (17). According to the statistics, the 
overall prevalence of spondylolisthesis is between 2-
6% (18). In this regard, Hatz et al. recently reported the 
prevalence of low-grade spondylolisthesis to be about 
3% among normal children, while the frequency of 
high-grade spondylolisthesis is between 6-8% among 
adults. This disorder commonly occurs in children at 
the age of six and adults (2.6% and 4%, respectively) 
(17). Spondylolysis is more common among men, 
while degenerative spondylolysis is more prevalent 
among women. However, there is no difference 
between male and female individuals in the prevalence 
of the isthmic type of this disorder. Spondylolysis most 
frequently involves the L5 vertebral segment, and L5-
S1 and L4-L5 segments are most commonly affected 
by the isthmic and degenerative types, respectively 
(14). Due to the availability, low radiation levels and 
cost-efficiency, plain radiographs of the lumbar spine 
are widely used in the primary diagnosis of the lower 
back pain (19). Therefore, the use of lumbosacral plain 
radiographs seems necessary in case of patients with 
lower back pains (over two weeks) before the initiation 
of any treatment procedures (20). To date, several 
studies have evaluated the prevalence and incidence of 
spondylolysis and spondylolisthesis using different 
samples and methods, such as plain radiography, 
computed tomography (CT) and magnetic resonance 

imaging (MRI). Despite the high prevalence of these 
disorders, no published reviews were found in this 
regard. This study aimed to review and evaluate the 
prevalence and predisposing factors of spondylolysis 
and spondylolisthesis systematically.  

 
 
Methods  

For the evaluation of the incidence rate of 
spondylolysis and spondylolisthesis, we searched for 
English articles in several databases including 
PubMed, Scopus, Elsevier, Ovid, CINAHL and 
ScienceDirect during 2000-2014 using key words such 
as spondylolisthesis, spondylolysis, prevalence, 
incidence and epidemiology. In order to find the 
articles published in Iran, we searched other databases 
such as SID, IranMedex, Magiran and Medlib. In 
addition, we used the references available in the 
literature, which were not indexed in the 
aforementioned websites. The articles focusing on the 
prevalence of spondylolysis and spondylolisthesis in 
human subjects, which were published in English and 
Persian and were available in full text, were selected 
for this study. 
 
 
Results 

In total, 308 articles were found using key words 
such as spondylolysis, spondylolisthesis, incidence, 
predisposing factors and epidemiology, 26 of which 
(14,16,17,21-43) were included in this study. However, 
no articles were found in this regard in the Iranian 
databases. The exclusion criteria for the articles were 
as follows: 1) publication in languages other than 
English; 2) studies conducted on animal subjects; 3) 
case studies and reviews and 4) abstracts presented in 
medical conferences. Differences in the collected 
articles were in terms of size and types of samples, and 
investigated spinal regions and variables (table 1). 
Size and Types of Samples: Most of the reviewed 
studies were conducted on sample sizes of more than 
100 subjects, with the exception of five articles (min: 
16, max: 98) (table 1). The majority of these studies 
were performed on patients of both genders, and only 
five cases had female-only (23,33) and male-only 
samples (27,30,41). In all the investigated articles, the 
subjects were presented with lumbar spondylolysis and 
spondylolisthesis, and only three studies were 
performed on patients with cervical spondylolisthesis 
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(table 1). Furthermore, five articles focused on the 
prevalence of spondylolysis and spondylolisthesis 
among athletes, and the disorders were reported to be 
more common in track and field events, rhythmic 
gymnastics and sailing (symptomatic athletes: 47.45%, 
gymnasts: 6.55%,). On the other hand, four studies 
carried out on  children population reported the 
prevalence of spondylolisthesis and spondylolysis to 
be 5.3% and 8.2% in children with osteogenesis 
imperfecta (OI), while in another study  the frequency 
of spondylolisthesis was estimated at 10.9% among  
children (17, 29). According to the findings of other 
investigated articles, the prevalence of  
spondylolisthesis and spondylolysis was not higher 
among patients with spina bifida occulta (SBO) (39). 
Most of the reviewed articles evaluated the prevalence 
of degenerative and isthmic spondylolisthesis, and only 
one study evaluated the prevalence of traumatic 
spondylolisthesis in the second cervical vertebra (C2) 
(table 1). 
Studied Variables in the Articles: Out of 26 articles, 
17 cases assessed the status of spondylolisthesis and 
spondylolysis using plain radiography, and the 
prevalence of spondylolysis among athletes, children 
with OI and porters (cervical) was reported to be 

between 5.3-44%.  As for spondylolisthesis, the 
frequency among athletes, children with OI, taxi 
drivers and middle-aged individuals was reported to be 
between 3.2-58.3% (table 1). In another article, the 
prevalence of isthmic spondylolisthesis was estimated 
at 5%, while the frequency of the degenerative type 
was reported to be 18%.  

In addition, the most commonly involved spots in 
these two types were L5 and L4 vertebra, respectively 
(43). In seven articles, the prevalence of spondylolysis 
and spondylolisthesis was reported to be between 3.5-
11.5% and 3.1-20.7%, respectively using CT-scan. In 
these studies, 8.2% of the subjects had isthmic 
spondylolisthesis and 13.6% had the degenerative type 
(14). In two articles, magnetic resonance imaging 
(MRI) was used to evaluate the prevalence of 
spondylolisthesis and spondylolysis (34, 37), and the 
frequency of anterior, angular and posterior instability 
in patients with spondylolysis or isthmic  
spondylolisthesis was reported to be 5%, 16%  and 
13%, respectively.  

In addition, the prevalence of degenerative 
cervical spondylolisthesis was estimated at 20% 
among symptomatic patients, mostly affecting C4-C5 
and C5-C6 vertebra (table 1). 

 
Table 1. Reviewed studies on the prevalence of spondylolysis and spondylolisthesis 

  
Findings Assessment Criteria Participants Author/Year 

Spondylolysis: Athletes: 8.02%, Track and Field 
(26.67%), Rhythmic Gymnastics (16.96%) Sailing 
(16.88%) 

Plain Radiography 3152 Young Athletes Soler &Calderon(2000)(21) 

Spondylolysis: 13.90% , Spondylolisthesis: 47.45%  
(First-grade: 75.5%, second-grade: 23.21%, third-grade 
1.43%)  

Plain Radiography 
4243 Male and Female Athletes 

(Age: 15-27 years) 
Rossi (2001) (22) 

Anterior Spondylolysis: 58.3%, (Higher prevalence 
among black women)  

Plain Radiography 481 Women (Age: >65 years) Vogt et al. (2003) (23) 

Spondylolisthesis: 3.2%  
(Drivers with ≤5 and 6-15 years of experience or more: 
1.1%, 2.4% and 7.1%, respectively) 

Plain Radiography 
1242 Subjects (1193 Male and 49 

Female) (Mean age: 44.5) 
Chen et al. (2004) (24) 

Spondylolysis: 5.7%, Spondylolisthesis: 3.1% CT-scan 
510 Subjects (222 Male and 288 

Female) (Age: 5-97 years) 
Belfi et al. (2006) (25) 

Spondylolisthesis: 8.9%, Osteoarthritis: 38.3%, 
Osteoporosis: 17.8% 

Plain Radiography 
528 Subjects (205 Male and 323 

Female) (Age: 65-92 years) 
Horikawa,et al.(2006)(26) 

Cervical Spondylosis: 39.8% , (Significant relationship 
between age, work experience and spondylolysis 
incidence)  

Plain Radiography  98 Porters (Age: 18-65 years)  Mahbub et al.(2006) (27) 

Spondylolysis: 8.4% (women), 2.7% (men), (Significant 
relationship between degenerative spondylolisthesis, 
body mass index (BMI), age and lumbar lordotic angle 
in women), (Significant relationship between  
degenerative spondylolisthesis and age in men) 

Plain Radiography 
4151 Subjects (1533 Male and 

2618 Female) (Age: 22-93 years) 
Jacobsen,etal.(2007) (28) 

Lumbar Spondylolysis: 5.9% in Japan (7.9% in men, CT-scan 2,000 Subjects (991 Male and Sakai et al. (2009) (16) 
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3.9% in women) 1009 Female) (Age: 20-92 years) 
Spondylolysis: 11.5%, Spondylolisthesis: 20.7%  
(8.2% isthmic, 13.6% degenerative) 

CT-scan 
188 Subjects (104 Male and 84 

Female) (Age: 40-80 years) 
Kalichman et al.(2009) (14) 

Spondylolysis: 5.3% in Patients with OI   Plain Radiography 
113 Subjects (52 Male and 61 

Female) (Age: 6-24 years) 
Verra et al. (2009)(29) 

Spondylolisthesis: 31% Plain Radiography 300 Men (Age: >65 years) Denard et al. (2010) (30) 
Overall Prevalence: 8%, Range from 7% (30-39 years) 
to 9.2% (70 years and older) at each Decade  
Male-to-female ratio: 1.5 to 1 

CT-scan  2555 Subjects Brooks et al. (2010) (31)  

Spondylolysis and Spondylolisthesis: 6.5% Plain Radiography  
93 Gymnasts (19 Male and 74 

Female) 
Toueg et al. (2010) (32) 

Newly Developed Degenerative Spondylolisthesis: 
12.7%, (Excessive lumbar lordosis, higher angle, 
smaller vertebrae) 

Plain Radiography  
142 Women without 

Spondylolisthesis 
Aono et al. (2010) (33) 

Spondylolysis/Isthmic Spondylolisthesis with anterior, 
angular and posterior instability: 5%, 16% and 13%, 
respectively 

MRI  

140 Patients with 
Spondylolysis/Isthmic 

Spondylolisthesis (age not 
reported) 

Niggemann et al. (2011) 
(20) 

Spondylolisthesis: 9% of Patients , (men: 65%, women: 
35%), (No significant relationship between 
spondylolisthesis and back pain) 

CT-scan 
855 Subjects (551 Male and 304 

Female) (Age: 20-86 years) 
Ko and Lee (2011) (35) 

Spondylolysis: 8.2%, Spondylolisthesis: 10.9% 
(Overall Prevalence: 19.2%) 

Plain Radiography 
180 Patients with OI (48 Male and 
62 Female) (Mean age: 6.1±4.2) 

Hatz et al. (2011) (17) 

Fracture Type I: 31.2%, Fracture Type II: 50% 
Type II α Fracture: 18%  

Plain Radiography 
16 Subjects (11 Male and 5 
Female) (Age: 19-84 years) 

Ferro et al. (2012) (36) 

Cervical Spondylolisthesis (at least 2mm): 20% of 
patients, (more frequent in C4-C5 and C5-C6) 

MRI  
468 Subjects (228 Male and 240 

Female) (Age: 19-79 years) 
Suzuki et al. (2013) (37) 

Spondylolisthesis: 6.5%, (6 subjects) Plain Radiography 
92 Gymnasts (19 Male and 73 

Female) (Age: 5-21 years) 
Toueg et al. (2013) (38) 

Spondylolysis: 3.5% (range: 1.1-5.9%) 
SBO: 41.2% (higher prevalence among male and 
younger subjects) 

CT-scan  
288 Subjects (107 Male and 181 

Female) (Age: 4-15 years)  
Urrutia et al. (2014) (39) 

Spondylolysis in Children: 3.5%, Spondylolysis in 
Adults: 3.8%, SBO in Children: 41.2%, SBO in Adults: 
7.4%, (No significant difference between men and 
women), (Higher prevalence among boys) 

CT-scan  
228 Children (4-15 years) 
235 Adults (30-45 years) 

Urrutia et al. (2014) (40) 

Lumbar Spondylolysis: 44% of subjects Plain Radiography  
25 Male Athletes (Age: 15-18 

years) 
Donaldson (2014) (41) 

Grade 1 Spondylolisthesis: 19.1% and 25% in men and 
women, respectively, Grade 2 or above: 11.3% and 
13.8% in men and women, respectively 
(Significant relationship between spondylolisthesis and 
age, height, BMI and bone density) 

Plain Radiography  
3990 Subjects (1994 Male and 

1996 Female) 
He et al. (2014) (42) 

Isthmic Spondylolisthesis: 5%, Degenerative 
Spondylolisthesis: 18%, (Most involved spots: L5 and 
L4, respectively), (Degenerative type was twice more 
prevalent among women) 

Plain Radiography  
247 Patients with Chronic Lower 
Back Pain (111 Female and 136 

Male) (Age: 21-65 years) 
Vining et al. (2014) (43) 

 
Discussion  

In this systematic review, spondylolysis and 
spondylolisthesis were observed to have a high 
prevalence in different individuals and populations. 
Various techniques such as plain radiography, CT-
scan and MRI could be used in order to detect 
spondylolysis and spondylolisthesis. In this regard, 
MRI is considered as the most efficient method  

 
 
since it provides a comprehensive assessment of the 
lumbar spine (22), while CT-scan offers the most 
accurate imaging modality for the detection of 
spondylolysis defects, especially in one-sided and 
double-sided defects without displacement, as well 
as chronic cases (14). Furthermore, this method 
could be used in case of the simultaneous incidence 
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of spondylolisthesis and spondylolysis (25). In one 
study, Kalichman et al. reported the prevalence of 
spondylolysis and spondylolisthesis to be 11.5% 
and 20.7%, respectively using CT-scan (14), which 
were higher than the levels detected by plain 
radiography. Although cervical spondylolisthesis is 
a common disorder, limited studies have evaluated 
its prevalence among different populations (27). In 
another study by Mahbub et al. (2006), the 
prevalence of cervical spondylolysis was estimated 
at 39.8%; this amount was higher in patients with 
working experience of 10-15 years and more. In 
addition, the individuals who carried heavier loads 
were observed to be more prone to spondylolysis 
(27). The majority of the investigated articles 
evaluated the prevalence of spondylolysis and 
spondylolisthesis occurring in the lumbar spine, 
with the results ranging between 3-31% (14, 16, 17, 
21-28, 26-35, 38-43).  

According to their findings, the occurrence of 
spondylolisthesis was considerably higher in the 
back area compared to the neck. In the related 
studies, the prevalence of spondylolysis ranged 
from 3.5% to 13.90%, while the frequency of 
spondylolisthesis was reported to be between 3-
31%. Furthermore, spondylolysis was observed to 
be more common among men, whereas 
spondylolisthesis was more prevalent among 
women (14). These differences in the findings 
could be due to ethnic diversities; for instance, 
spondylolysis was found to be more prevalent 
among indigenous populations of Alaska and 
America, as well as white populations (2 to 3 
times). In addition, spondylolisthesis was reported 
to be more common among black American women 
compared to white ones (23, 26).  

On the other hand, spondylolisthesis has been 
observed to be more prevalent among physically 
active individuals (30), taxi drivers (24) extreme 
sportsmen (21, 22, 24, 30, 32). Moreover, 
spondylolysis is normally detected among 
individuals performing exercises with 
hyperextension and hyperflexion involving strong 
and repeated rotations of the lumbar spine (22). 
According to the results of this review, increased 
durations of exercise, along with higher levels of 
competition for a long period, could cause more 
severe tensions in the lumbosacral junction, 
resulting in the higher incidence rate of 
spondylolysis and spondylolisthesis among athletes 

(38).  In a study by Rossi et al., the prevalence of 
spondylolysis was estimated at 13.9%, and the 
simultaneous occurrence of spondylolisthesis in the 
studied population was reported to be about 47.45% 
(22). While the prevalence of spondylolysis and 
spondylolisthesis is between 3-10% (16) and 2-6% 
in the general population, respectively (18), the 
incidence rate of spondylolysis in the general 
population of adults and children has been 
estimated at 5-9% and 4.4%, respectively (17). In 
another study, Verra et al. reported the prevalence 
of spondylolysis to be 5.3% in a population of 
children with OI (29), which was indicative of no 
significant difference with normal children; 
however, the findings of Hatz et al. revealed a 
higher incidence rate for spondylolysis and 
spondylolisthesis (8.2% and 10.9%, respectively) 
(17). This inconsistency could be due to the 
differences in the walking patterns between the 
studied populations. In the study by Hatz et al., the 
majority of children with OI had a good weight 
bearing (17); however, the OI children evaluated by 
Verra et al. had difficulty performing physical 
activities (29). Therefore, the lower tension applied 
to the lumbar spine of these could protect them 
against the risk of spondylolysis. Moreover, 
subjects under six years of age were excluded from 
the study by Verra et al., (29) while Hatz et al. 
showed a prevalence of 62% for spondylolisthesis 
and 53% for spondylolysis among children ageing 
six years and above (17).  

According to the results of the present review, 
spondylolysis and spondylolisthesis have a high 
prevalence in different populations. Moreover, it 
seems that spondylolysis is relatively more 
common compared to spondylolisthesis. 
Furthermore, these disorders have a higher 
incidence rate among athletes, children with OI and 
physically active individuals.  

In conclusion, the results obtained by the 
current study were indicative of a higher incidence 
rate for spondylolysis among men, as well as a 
higher prevalence of spondylolisthesis among 
women. Given the considerable incidence rate of 
these disorders, it is recommended that further 
studies be conducted on the underlying factors 
associated with spondylolysis and 
spondylolisthesis. Moreover, training the 
individuals who are more likely to be affected by 
these disorders on the risk factors is of paramount 
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importance in the prevention of spondylolysis and 
spondylolisthesis. 
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