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Purpose: The present research aimed to determine the prevalence and incidence rate of low back
pain and injury in 12 Olympic sports athletes presenting to the injury surveillance system of the
Sports Medicine Federation of Iran.
Methods: A retrospective analysis was conducted on the data of athletes from the injury
surveillance system of the Sports Medicine Federation of Iran, for three years. Descriptive
statistic was used for the study.
Results: The incidence rate of 6.7 injuries per 10000 athletes registered was calculated for low
back complaints in 12 sports disciplines. Weightlifting, wushu, and judo had the highest, and
gymnastic and soccer had the lowest low back injuries incidence. More than one-third of the low
back complaints involved the lumbar spine. Also, females were at higher risk of low back pain
and injury than males. Of age categories, adults and elderlies had the highest prevalence of low
back complaints with more involvement in the lumbar spine.
Conclusion: According to the results, wushu, judo, and especially weightlifting should be the
priority of prevention. Furthermore, females and elderlies require more focus on preventive
measures.
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Highlights
● Weightlifting, wushu, and judo showed the highest low back injury incidences.
● More than one-third of the low back complaints involved the lumbar spine.
● Females were at higher risk of low back pain and injury than males.

Plain Language Summary
This study considered the low back injuries in athletes among 12 sport discipline. Weightlifting had highest rate of injury. More
than one-third of the low back complaints involved the lumbar spine. Females were at higher risk of injury to ow back. adults and
the elderly had the highest prevalence of low back complaints. Accordingly, wushu, judo, and especially weightlifting should be in
priority of prevention.

L

1. Introduction

ow back pain is one of the most common
health problems that creates a substantial personal, community, and financial
burden globally [1]. The lifetime prevalence of low back pain is 85% to 90% in
adults, also, 2% to 5% of people incur
low back pain once a year [2]. A systematic review of 56
studies reported the prevalence ranges of 22% to 65%
and 11% to 84% for the 1-year and lifetime prevalence
of low back pain, respectively [3]. Besides, the prevalence rate is increasingly rising each year. Freburger et
al. reported a significant rise in chronic impairing low
back pain over 14 years: from 3.9% in 1992 to 10.2%
in 2006 [4]. This common complaint is also widespread
in athletes. Different studies reported the prevalence of
low back pain in different sport disciplines. The lifetime
prevalence of low back pain in wrestlers was reported as
59%, which was significantly higher than in the control
group (31%) [5]. Also, a higher rate of low back symptoms (79%) was observed in elite gymnasts, compared
with the control group (with the prevalence of 38%) [6].
Likewise, Kujala et al. reported a low back pain rate of
46% among adolescent athletes, compared with 18% in
nonathletes [7]. Additionally, Orchard et al. reported that
footballers in Australia have significantly more severe
and frequent low back pain than a nonathletic group [8].
Low back pain is not the same as a low back injury.
Sometimes, the most common complaint (pain) may
not result in a clinic-pathological diagnosis of a specified injury. Among a total number of 1108 injuries in
the 2008 Summer Olympic Games, 78 injuries occurred
in the lumbar spine, defining 7% of all injuries [9]. Besides, the lumbar spine incurred 6% of acute and 13% of
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chronic injuries in the African Olympic team [10]. Low
back pain is a complaint in athletes and may force them
to stop their activity for a short or long-time. Orchard et
al. stated that in each season 5% of Australian football
players miss a match because of lumbar or thoracic spine
injuries, causing them to miss four weeks/matches [8].
Nowadays, the importance of the athletes’ health issues
is increasing, also, large investments are being made in
sports-related fields. Therefore, each day’s absence of
the athlete may impose a huge cost on the sport clubs
and sponsors. Treatment costs add additional charges to
the clubs, athletes, and insurance organizations. Thus,
prevention gets into priority and importance. According to the Van Mechelen injury prevention model, 1992,
the magnitude of the problem should first be recognized
with the epidemiological studies to be able to plan a preventive measure. Hence, establishing the range of the
sport low back pain and injury is the first step of prevention. Accordingly, the present research aimed to study
the prevalence and incidence rate of low back pain and
injury in 12 Olympic sports athletes presenting to the injury surveillance system of the Sports Medicine Federation of Iran.

2. Materials and Methods
Participants
A retrospective analysis was conducted on the data of
athletes from the injury surveillance system of the Sport
Medicine Federation of Iran, for two years of the Persian calendar, from March 21, 2009 to March 20, 2011.
The studied sports included soccer, volleyball, handball,
basketball, taekwondo, wushu, judo, karate, gymnastic,
weightlifting, boxing, and wrestling. Also, the age and
sex categories were considered.
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Procedure
This was a descriptive study, where the injury surveillance system of the sport medicine federation was operated to provide sport-related injuries incurred by insured
athletes participating in various sports from all provinces
of the country. All insured athletes injured should present to the sport medicine federation to be referred to the
hospital or clinic for treatment. In the present study, the
injury was defined as any reported event to the injury surveillance system of the sport medicine federation, considering the following conditions: the injury was resulted
from participating in competition or practice, required
medical attention by a physician, and restricted the athlete’s participation for at least one day beyond the injury.
Statistical analysis
Descriptive statistic was used for the study analysis. All
statistical analysis was done by SPSS V. 14. Besides, injury rates were calculated from the reported injuries of registered athletes, using the basic rate formula: (#injuries/#
athletes registered) ×10000=#injuries per 10000 athletes
registered. The incidence rate was reported according to

the registered athletes, also, the method has been used for
incidence rate calculation in the Olympic Games [9].

3. Results
Out of 37046 injured athletes (Mean±SD age=
25.62±6.38; rang=7-60 years) presented to the injury surveillance system over two, 967 had the low back and lumbar spine complaints. Table 1 provides the sport injuries
distribution. As presented, females had a higher risk of
low back pain and injury, compared with males. Likewise,
the prevalence was higher in adults and elderlies aged 44
to 60 years, compared with other age groups (Table 2).
The frequency percent of lumbar spine injuries was lower
than that of non-spinal ones in all age categories except
adults and elderlies aged 44 to 60 years (3.3% vs 2.4%).

4. Discussion
This research aimed to determine the prevalence and
incidence of low back pain and injury in 12 Olympic
sports athletes presenting to the injury surveillance system of the Sports Medicine Federation of Iran. The incidence rate was calculated to be 6.7 injuries per 10000 athletes. Thus, low back pain and injuries established 2.6%

Table 1. Incidence rate of low back injuries in 12 sports disciplines (per 10000 athletes registered)
All Body Parts

a

Low Back

Lumbar Spine

Total

Sport

Number of
Athletes
Registered

Number of
All Injuries

Number of
Injuries

Percent (to
All Injuries)

Number of
Injuries

Percent (to
All Injuries)

Number of
Injuries

Percent (to
All Injuries)

Ratio (Injury Per
10000 Athletes
Registered)a

Soccer

584444

15325

154

1%

109

0.7%

263

1.7%

4.5

Volleyball

110256

2150

56

2.6%

30

1.4%

86

4%

7.8

Handball

19117

829

16

1.9%

10

1.2%

26

3.1%

13.6

Basketball

65789

1560

32

2.1%

18

1.2%

50

3.3%

7.6

Taekwondo

165217

4379

69

1.6%

45

1%

114

2.6%

6.9

Wushu

42937

1840

47

2.6%

29

1.6%

76

4.2%

17.7

Judo

26553

1323

32

2.4%

15

1.1%

47

3.5%

17.7

Karate

144067

2876

60

2.1%

25

0.9%

85

3%

5.9

Gymnastic

144444

1179

25

2.1%

14

1.2%

39

3.3%

2.7

Weightlifting

5015

268

28

10.4%

5

1.9%

33

12.3%

65.8

Boxing

16528

984

11

1.1%

9

0.9%

20

2%

12.1

Wrestling

98461

4333

75

1.7%

53

1.2%

128

2.9%

13.0

Total

1422828

37046

605

1.6%

362

1%

967

2.6%

6.7

Sports with a higher injury rate are bolded.
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Table 2. Descriptive analysis of low back pain and injury categorized by sex and age
All Body Parts
Factor

Sex

Age
(y)

Low Back

Lumbar Spine

Number of
Number of Number Percent (to All Number of
Athletes
All Injuries of Injuries
Injuries)
Injuries
Registered

Percent (to All
Injuries)

Totala
Number Percent (to
of Injuries All Injuries)

Ratio (Injury Per
10000 Athletes
Registered)

Male

1164330

32314

490

1.5%

280

0.9%

770

2.4%

6.6

Female

258498

4732

115

2.4%

82

1.7%

197

4.1%

7.6

7-14

5817

69

1.2%

29

0.5%

98

1.7%

15-24

18111

306

1.7%

183

1%

489

2.7%

25-44

8648

159

1.8%

92

1.1%

251

2.9%

45-60

545

13

2.4%

18

3.3%

31

5.7%

Missing

3925

Higher injury rates and percents are bolded.

of all injuries accrued in 12 sports disciplines and were
lower than the rate reported for the United States community (1.39 per 1000 person-years) [11]. Farahbakhsh
et al. reported a wide range of low back pain in athletes,
ranging from 10% to 67% [12]. The low back pain and
injury incidences of weightlifting (65.8/10000), wushu
(17.7/10000), judo (17.7/10000), handball (13.6/10000),
wrestling (12.1/10000), and boxing (13/10000) were
higher than those of the other sports disciplines. These
sports are of high risk of low back injuries and the involved athletes may expose more to low back injuries.
Weightlifting was one of the sports with the highest
injury rate in Iran and was not limited to the low back
problems (Figure 1) [13]. The incidence of low back
pain is correlated with higher lifting strength requirements [14]. Furthermore, it was reported that working
with the trunk in bent and twisted positions for more than

injury per 10,000 athletes registered

70
60
50

higher
in weightlifting,
adults and elderlies
44 to
After
martial aged
arts like
wushu and judo
had
a
higher
prevalence
of
low
back
injuries.
Yabe et
60 years, compared with other age groups
al. showed that judo players were exposed to more low
(Table
2). Thein frequency
of
back injuries
martial artspercent
[20]. Moreover,
90% of
nonspecific
low backwas
painlower
is common
in judokas with a
lumbar
spine injuries
than that
reported prevalence between 35% and 62% [21, 22]. It
of non-spinal ones in all age categories
may be due in part to twisting movements and lifting the
except
adultsinand
elderlies and
aged
44 to 60
opponents
competition
practice.

40
30
20
10
0

Figure 1.Incidence
Incidence of
back
painPain
and injury
Figure.
oflow
Low
Back
and Injury

28

two hours/day may expose the athlete to a low back injury and should be considered as a risk factor for low back
pain. Also, excessive weights puts the back in a compromising position that may lead to injury [15, 16]. Moreover, Coenen et al. determined that the cumulative low
back loads may be a significant risk factor for low back
pain [17]. Compression loads may also cause injury to
the intervertebral disk, the ring apophysis, and the endplate. In a systematic review, Heneweer et al. concluded
that heavy workload and the accumulation of loads or
the frequency of lifts were moderate to strong risk factors for low back pain [18]. Also, Fares et al. reported
performing improper techniques as a risk factor for low
back injuries [16]. While irreversible changes in the lumbar vertebra without symptoms were reported in children
and adolescents undergoing resistance training [19].
Therefore, weightlifting is accumulated with most of the
abovementioned risk factors, because of the high load
pressure and frequent flexion/extension movements. On
the other hand, the everyday training of weightlifters
As observed, females had a higher risk of
may expose them to low back injuries. Thus, weightliftlowingback
pain
and injury,
compared
withwith the highest
could
be named
as a sport
discipline
risk of low back injuries, as it was in the present study.
males. Likewise, the prevalence was

years (3.3% vs 2.4%).
The exercise of each sport discipline may cause low
back injury due to many risk factors. As the sport ac-
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Low Back

Lumbar Spine

Totala
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tivities are performed with high intensity, the majority
of body structures may expose to the risk of injury. Low
back and lumbar spine are at higher risk because they are
located at the center of the body and involved in all movements during athletic performance. Some movement patterns in sports may cause an injury to low back. Flexion
and extension compression loads damage the intervertebral disk, the ring apophysis, and the endplate. Also, rotation compression loads have the same impact. Besides,
the rotation of the lumbar spine involves the torsion of
the intervertebral disks and the impact of the facet joints.
Heavy loads expose low back to injury in wrestling,
where forceful bending movements are exerted at high
speed [23]. Hitting the blocking sled from a crouched
position in football players, and lumbar extension while
performing walkovers by gymnasts are common mechanisms associated with low back complaints [24].

5. Conclusion
The incidence rate of 6.7 injuries per 10000 athletes
registered was calculated for low back complaints in 12
sports disciplines. Weightlifting, wushu, and judo had
the highest, and gymnastic and soccer had the lowest
low back injuries incidences. More than one-third of the
low back complaints involved the lumbar spine. Females
were at higher risk of low back pain and injury than
males. Of age categories, adults and the elderly had the
highest prevalence of low back complaints with more
involvement in the lumbar spine. Accordingly, wushu,
judo, and especially weightlifting should be in priority of
prevention. Furthermore, females and the elderly require
more focus on preventive measures.

Ethical Considerations

It was shown that more than one-third of the low back
complaints were incurred in the lumbar spine. It may
force the athletes to stop participating in sport events.
More investigation is required to find out the causes and
mechanisms of low back complaints. Additionally, providing preventive measures seems to be necessary.

Compliance with ethical guidelines

Consistent with previous studies [25, 26], females
showed a higher incidence of low back injuries than
males (7.6 vs 6.6 per 10000 athletes registered). As Wijnhoven et al. reported, women have a higher prevalence
of musculoskeletal pain in most anatomic pain sites [27].
Furthermore, as females’ flexibility and joint laxity are
more than males, they may also be at a greater risk of
spine injuries, such as disk degeneration, spondylolysis,
and facet joint syndrome [23]. Thus, females are at higher risk of low back injuries than males.

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Furthermore, the highest prevalence percent of low
back complaints was observed in adults and elderlies
aged 44 to 60 years (5.7%); it was consistent with Beerman et al. [28]. The more important issue in the elderly is
the higher frequency of lumbar spine injuries, compared
with non-spinal injuries (3.3% vs 2.4%), which may be a
threat to their lives and activities. In a systematic review
by Dionne et al. a line trend showed that low back pain
prevalence increases from 21 to 60 years of age, then, it
decreases till 90 years of age, but the severe back pain
continues to increase with age [29]. Additionally, it has
been reported that the risk of incurring low back pain
increases by 19% for every 5-year increase in age [23].
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