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This population-based, cross-sectional study aimed to determine the
frequency of neck pain, low back pain (LBP) and also the LBP related
functional disability in five sport categories including football, volleyball,
basketball, wrestling, and other sports in one of the Iranian sport Olympiads. The prevalence of neck pain and LBP in different time points was
evaluated with the use of an interview questionnaire. A visual analogue
scale was used to evaluate the athlete’s current pain. Furthermore, the
functional disability related to LBP was assessed by the Athletes Disability Index Questionnaire (ADI). A total of 452 male athletes aging between 12 and 20 were screened. Three hundred seventy-seven participants responded to the questionnaires in which their mean age (standard deviation) was 15.95 (1.25). Collectively, the life-time prevalence of

neck pain and LBP in all the athletes was 38.8% and 42.0%, respectively.
The highest risk of neck pain at all-time points was observed among
basketball players compared to other sport groups (P< 0.05). The risk of
LBP in most time points was the least among wrestlers (P< 0.05). The
ADI score was significantly higher among basketball players (13.89%)
compared to volleyball players and wrestlers (P < 0.05). Our study revealed a high prevalence of neck pain and LBP among Iranian young
male athletes. A higher risk of neck pain and LBP among basketball
players predisposes this sport at high risk of developing spine injuries
which needs further consideration.
Keywords: Neck pain, Low back pain, Disability, Prevalence

INTRODUCTION

occurrence of neck pain. In the study by Jonasson et al. (2011),
the prevalence of neck pain in five sports including divers,
weightlifters, wrestlers, orienteers and ice-hockey players was
compared to nonathletes and no significant difference was observed. Nevertheless, to our present knowledge the comparison of
the prevalence of neck pain between different sports has been less
frequently examined. Thus, one of the intended purposes of the
present study was to compare the prevalence of neck pain in different sports, which could potentially serve as a foundation for
guiding us towards better understanding of probable risk factors
for sport related neck pain.
In addition to injuries associated with cervical regions, the lumbo-sacral region is also at risk of a high rate injuries with the man-

Neck pain is a widespread disorder with a yearly prevalence of
16.7% to 75.1% of the general population (Fejer et al., 2006;
Hogg-Johnson et al., 2009; Shariat et al., 2016). However, neck
pain in athletes has been less frequently studied in the literature
(Noormohammadpour et al., 2016a). According to previous studies, sports with long periods of flexed positions such as cycling are
at risk of neck pain (Asplund et al., 2005; Wilber et al., 1995).
Similarly, studies on triathletes, have also showed a high life time
prevalence of neck pain about 48.3% due to multiple sports including cycling, swimming and running (Villavicencio et al., 2007).
Therefore, the specific type of sport could play a major role in the
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ifestation of low back pain (LBP) (Wójcik and Siatkowski, 2015).
The year prevalence of LBP ranges between 22% and 65% which
is similar to that of neck pain (Fernández-de-Las-Peñas et al.,
2013). According to the Global Burden of Disease 2010 study, in
the general population, the point prevalence of LBP was estimated 9.4%. LBP results in the highest rate of disability when compared to other disorders (Hoy et al., 2014). The high prevalence of
LBP has been reported among different athletes. The overall prevalence rate of about 60% among football players, field hockey
players and speed skaters shows a high number of injuries in athletes (van Hilst et al., 2015). It is plausible that different sports
with specific postures could put an excessive load on the lumbar
spine. High pressure movements in football and basketball (Pasanen et al., 2016; Tunås et al., 2015), the twisting and landings in
gymnastics (Harringe et al., 2007), heavy movements in wrestlers
(Granhed and Morelli, 1988), are examples of the underlying
mechanisms that may result in the development of LBP.
Besides the direct impact of injuries on health concerns and
economic costs, the indirect effect of injuries on the future loss of
a young athlete could be irreversible (Ackery et al., 2011). Therefore, assessing the functional disability of professional athletes suffering from neck pain and LBP is a pressing demand in order to
best manage injuries and prevent disabilities. Despite the many
studies performed on LBP related to disability in the general population, there are few studies examining this issue in athletes. The
reason could be due to a lack of an appropriate assessment tool in
athletes since the questionnaires used for LBP disability in the
general population are not applicable for the athletes as they likely
exhibit a ceiling effect. In an earlier observation, our colleagues
confirmed the validity and reliability of the Persian version of the
Athletes Disability Index Questionnaire (ADI) which has been
developed specifically for athletes (Noormohammadpour et al.,
2018). Athletes are an underrepresented group in many neck pain
and LBP studies, and little has been published regarding the
prevalence of neck pain and LBP in athletes especially in Olympiads. Likewise, neck and LBP from previous studies have relied
heavily on developed countries. Hence the novelty of this project
is in the population being investigated which was among athletes
in Iranian sport Olympiads. Iran, as a developing country, has
produced elite athletes in the world and in Asia. Consequently, in
order to extend this knowledge in other regions of the world we
designed the current study on a sport population that has not
been reported on to date. Furthermore, according to the above
mentioned literature gaps, we aimed to study the frequency of
neck pain and LBP and also the level of functional disability in
510
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five sport categories including football, volleyball, basketball,
wrestling and other sports in one of the Iranian sport Olympiads.

MATERIALS AND METHODS
Study design
In this cross-sectional survey, all the 452 male athletes participating in the sport Olympiad entered the study. The age range of
the athletes was between 12 and 20 and related medical records
were examined to determine the participating sport. This study
performed between July and August 2017 in Tehran Province,
Iran. The athletes participated in five different sport categories including football, volleyball, basketball, wrestling, and the fifth
category was defined as other sports consisting of gymnastic, fitness, shooting, track and field and swimming. The athletes filled
in a written consent for their participation. The Ethical Committee of Tehran University of Medical Sciences approved this study
by the following Ethic number: 33367-53-04-95.
Screening and data collection
The screening program for neck pain, LBP, and functional disability was conducted and administered by Sports Medicine Research Center of Tehran University of Medical Sciences.
General information including age, type of sport, training
hours spent per week and years involved in a specific sport were
obtained via an interview (Shariat et al., 2018). The weight and
height of the participants were also measured initially. In order to
evaluate the prevalence of neck pain and LBP, a questionnaire was
designed based on previous studies (Dionne et al., 2008; Ng et
al., 2014). The questionnaire consisted of 40 questions, which
were divided into two parts, questions related to neck pain and
those related to LBP. A human figure was used for the participants
to identify the area of pain (Van den Hoven et al., 2010). Neck
pain was defined as a pain between the superior nuchal line and
above the spine of scapula which would limit the athlete’s routine
or sport activities more than one day (Guzman et al., 2009). The
definition of LBP was a pain between the lowest rib bone and the
lower gluteal fold which would limit the athlete’s daily or sport
activity more than one day (Dionne et al., 2008). The prevalence
of neck pain and LBP including pain at the moment (point-prevalence), the occurrence of pain during the past year (1-year prevalence), during the years spent in the specific sport (sports-life
prevalence), chronic pain (the past 3 months) or anytime throughout their life (life-time prevalence) were evaluated by an experienced team of Sports Medicine from our institute using the ques-
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tionnaire. Additionally, a visual analogue scale (VAS) was used to
measure the amount of pain felt by the athletes at the time of interview. Prior to the study, a test retest pilot study was performed
on 50 male athletes which answered the questions twice within a
week apart, and the reliability of the questions were confirmed
(intraclass correlation coefficient>0.9, 95% confidence interval
[CI]). In order to evaluate the effect of LBP on functional disability, the athletes were asked to fill out the Persian version of the
ADI. The ADI questionnaire consists of 12 questions with 4 answers. The score of each question varies from 0–3 points (0 is related to the first answer and 3 to the last answer). The overall
score of 12 questions as percentage is considered as the disability
rate of the athlete.
Statistical analysis
Statistical data analysis was performed with IBM SPSS Statistics
ver. 24.0 (IBM Co., Armonk, NY, USA). The quantitative data
are presented in mean and standard deviation (SD). The significance of data is considered at P<0.05. Regression analysis was
used to evaluate the relationship between type of sport and neck

pain and LBP. In this study, football had the most participants,
therefore for the regression analysis, it was considered as the reference group. Odds ratio (ORs) and 95% CIs were calculated for all
the variables and adjustment was made for age, height, body mass
index, and training hours per week. In order to analyze the VAS
and ADI scores between sport groups one-way between-group
analysis of variance was used.

RESULTS
As an overall result, 377 athletes filled out the questionnaires
with a response rate of 83.4%. The mean age (SD) of the athletes
was 15.95 (1.25). Other general information is presented in Table 1.
The highest life-time prevalence of neck pain was attributed to
basketball players (57.69%) and the highest life-time prevalence
of LBP was associated with volleyball players (67.90%). Furthermore, the lowest life-time prevalence reported for neck pain and
LBP was in wrestlers (18.84%, 10.14%) (Table 2).
Table 3 shows Neck pain and LBP ORs in different sports compared to football at various time periods. According to the results,

Table 1. General information of the athletes
Variable

Football (n= 136)

Volleyball (n= 81)

Wrestling (n= 69)

Basketball (n= 52)

Other sports (n= 39)

Age (yr)
Height (cm)
Weight (kg)
Body mass index (kg/m2)
Training hr/wk
Experience in sport (yr)

16.1± 0.93
174.61± 8.36
65.14± 11.06
21.31± 2.83
9.71± 5.68
5.10± 2.53

15.54± 1.35
175.41± 10.38
65.46± 12.84
21.15± 3.36
11.69± 6.94
2.69± 1.48

16.10± 0.93
174.08± 9.51
72.94± 15.44
24.02± 5.01
11.29± 4.64
3.51± 2.91

16.09± 1.05
176.71± 9.09
66.40± 13.44
21.17± 3.52
11.57± 8.22
3.77± 1.62

15.48± 1.81
165.02± 16.55
57.16± 18.10
20.93± 5.20
11.31± 18.85
4.43± 2.67

Values are presented as mean± standard deviation.

Table 2. Prevalence of neck pain and LBP in various time periods in different sports
Variable
Neck pain
Point-prevalence
Chronic pain prevalence
1-year prevalence
Sports-life prevalence
Life-time prevalence
LBP
Point- prevalence
Chronic pain prevalence
1-year prevalence
Sports-life prevalence
Life-time prevalence

Football (n= 136)

Volleyball (n= 81)

Wrestling (n= 69)

Basketball (n= 52)

Other sports (n= 39)

10 (7.35)
13 (9.55)
32 (23.52)
33 (24.26)
41 (30.14)

14 (17.28)
3 (3.70)
24 (29.62)
33 (40.74)
42 (51.85)

15 (21.73)
7 (10.14)
7 (10.14)
10 (14.49)
13 (18.84)

19 (36.53)
7 (13.46)
19 (36.53)
24 (46.15)
30 (57.69)

11 (28.20)
6 (15.38)
16 (41.02)
15 (38.46)
20 (51.28)

9 (6.61)
12 (8.82)
30 (22.05)
42 (33.88)
52 ( 38.23)

19 (23.45)
2 (2.46)
33 (40.74)
39 ( 48.14)
55 (67.90)

7 (10.14)
8 (11.59)
6 (8.69)
6 (8.69)
7 (10.14)

13 (25.00)
8 (15.38)
26 (50.00)
34 (65.38)
33 (63.46)

7 (17.94)
4 (10.25)
7 (17.94)
8 (20.51)
11 (28.20)

Values are presented as number (%).
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Table 3. Neck pain and LBP in different sports compared to football in various time periods
Variable

Point prevalence
P-value

OR (95% CI)

Neck pain
Volleyball
0.045 2.44 (1.01–5.87)
Wrestling
0.004* 3.35 (1.49–8.28)
Basketball < 0.001* 7.25 (3.08–17.08)
Other sports < 0.001* 5.4 (2.12–13.73)
LBP
Volleyball < 0.001* 5.47 (2.11–14.20)
Wrestling
0.26
1.83 (0.63–5.32)
Basketball
0.001* 5.34 (2.03–14.06)
Other sports 0.038* 3.25 (1.06–9.90)

Chronic pain
P-value

OR (95% CI)

0.13
0.89
0.38
0.36

0.37 (0.10–1.37)
1.06 (0.40–2.81)
1.54 (0.57–4.11)
1.62 (0.57–4.57)

0.048* 0.123 (0.015–0.97)
0.56
1.32 (0.51–3.43)
0.56
1.32 (0.51–3.43)
0.57
1.42 (0.40–5.02)

12 Months
P-value

OR (95% CI)

Sport years
P-value

Lifetime

OR (95% CI)

P-value

OR (95% CI)

0.26
0.024*
0.67
0.028*

1.43 (0.76–2.66)
0.36 (0.15–0.87)
1.91 (0.95–3.82)
2.28 (1.09–4.76)

0.006*
0.10
0.003*
0.054*

2.28 (1.26–4.15)
0.52 (0.24–1.15)
2.77 (1.41–5.45)
2.08 (0.98–4.38)

0.002*
0.85
0.001*
0.015

2.49 (1.41–4.40)
0.53 (0.26–1.09)
3.16 (1.63–6.11)
2.43 (1.19–4.96)

0.029*
0.013*
< 0.001*
0.71

2.02 (1.07–3.83)
0.30 (0.11–0.77)
3.64 (1.78–7.46)
0.83 (0.31–2.20)

0.039
< 0.001*
< 0.001*
0.26

1.89 (1.03–3.46)
0.19 (0.076–0.48)
3.97 (1.93–8.19)
0.59 (0.23–1.47)

0.001*
< 0.001*
0.013*
0.38

3.02 (1.59–5.70)
0.15 (0.064–0.36)
2.48 (1.21–5.07)
0.68 (0.28–1.62)

LBP, low back pain; OR, odds ratio; CI, confidence interval.
*Significant P< 0.05 due to binary regression, adjusted by age, height, body mass index, and training hours per week.

Table 4. Mean measurement of VAS for neck pain and LBP and ADI for LBP in different sports
Variable
VAS for neck pain
VAS for LBP
ADI for LBP

Football (n= 136)

Volleyball (n= 81)

Wrestling (n= 69)

Basketball (n= 52)

Other sports (n= 39)

0.33± 0.88
0.20± 0.82
3.94± 7.03

0.33± 0.88
0.60± 1.34
1.81± 3.96

0.72± 1.47
0.29± 0.92
2.40± 4.66

1.12± 1.79
1.10± 2.34
4.18± 5.99

0.79± 1.91
0.60± 1.34
3.40± 5.35

Values are presented as mean± standard deviation.
VAS, visual analogue scale; LBP, low back pain; ADI, Athletes Disability Index Questionnaire.
Significant P< 0.05 due to analysis of variance on between group differences.

the highest risk of neck pain in all time points was observed
among basketball players compared to other sport groups
(P<0.05; OR, 1.54–7.25). Additionally, the risk of LBP at most
time points was the highest among basketball players. However,
the results showed that the life-time risk of LBP was the least
among wrestlers (P<0.001; OR, 0.064–0.36).
Furthermore the results of the VAS showed that the mean score
of VAS for neck pain in basketball players (1.1 ± 1.7) was significantly higher than volleyball and football players and the mean
score of VAS for LBP (1.1 ± 2.3) in basketball players was significantly higher than other sport groups (P<0.05) (Table 4). The results of the ADI questionnaire showed that the ADI score was
significantly higher among basketball players (11.6%) compared
to volleyball players (P<0.05). In addition, the ADI score among
football players (10.95%) was significantly higher compared to
volleyball players (P<0.05).

DISCUSSION
Neck pain and LBP due to sports are spine injuries which could
cause abstinence in competition and substantially affect their pro512
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fessional life (Mortazavi et al., 2015; Naghdi et al., 2016). We
aimed to study the frequency of neck pain, LBP and also the LBP
related functional disabilities in five sport categories.
Neck pain in sports is generally often caused by minor ligament
or muscle damage (Zmurko et al., 2003). Our study showed that
the overall point-time prevalence and life-time prevalence of neck
pain in all the athletes was 18.2% and 38.8%, respectively. In the
study of Wilber et al. (1995), the most common injury in cyclists
was attributed to the neck with a prevalence rate of 48.8%
(Haldeman et al., 2008). In the study of Villavicencio et al.
(2007), the life time incidence of neck pain in triathletes was reported 47.6% in which 64% of the neck pain was related to
sports. The variation between the prevalence rates of neck pain in
our study compared to previous studies could be due to the different type of sports studied. In the literature, less has been reported
on neck injuries according to different type of sports, however,
studies accomplished so far have been focused mainly on sports
with higher complaints of neck pain. For instance, in hockey, the
athletes with specific type of postures frequently develop neck
pain which makes them at risk of concussions in future years
(Schneider et al., 2013) or in football, the act of heading the ball
https://doi.org/10.12965/jer.1836220.110
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could result in degenerative bone injuries in the cervical spine
which could lead to long-term defects of the neck (Mehnert et al.,
2005).
The current study is one of the first of its kind which has compared different sports regarding pain related to the neck. Our
study showed that the highest life-time prevalence and mean VAS
of neck pain was in basketball players (57.6% and 1.1). Basketball
similar to other competitive sports relies on the speed and power
of the athletes and as the intensity of the competition rises, probability of injuries increases (Riva et al., 2016). The nature of basketball requires controlling a ball while moving which results in
repetitive flexed position of the neck which could result in injury.
Furthermore high risk of concussion injuries has been reported in
female basketball players potentially due to weaker neck ligaments (Agel et al., 2007) which could cause neck and head injuries.
Additionally, the results of the current study showed that the
life-time and point-time prevalence of LBP in all the athletes was
42.0% and 14.5% respectively with the highest in basketball
players (25.0% and 65.3%). In a previous study, our colleagues
found that compared to other sports, basketball players had the
highest life-time and sports-life prevalence of LBP (Noormohammadpour et al., 2016b). Other studies have also shown that among
adolescent basketball players, LBP is highly prevalent (Pasanen et
al., 2016; Sato et al., 2011). The possible underlying mechanisms
could be due to repetitive flexed lumbar movements and sudden
rotations during games and training sessions (Noormohammadpour et al., 2016a; Noormohammadpour et al., 2016b). Furthermore, the lowest life-time (10.1%) and sports-life prevalence
(8.6%) of LBP was contributed to wrestlers. However, previous
studies have reported high rates of LBP among wrestlers (59%).
The reason for these differences could be due to the young age of
the athletes (16.68 ± 2.89) in our study and limited years of sport
experience, according to previous studies age and also number of
active years in a specific sport are positively related to the occurrence of LBP (Çali et al., 2013; Pasanen et al., 2014).
The results of the current study showed that the highest mean
percentage of ADI score was related to basketball players (11.6%)
which showed significant higher disability rates compared to volleyball players. In a recent study, Moreira et al. (2016), discovered
that sport injuries related to the lower limbs in basketball players
may decrease physical and mental levels of quality of life. The results also showed that other sports as a whole including gymnastic, fitness, shooting, track and field and swimming and also football players had higher ADI percentage scores compared to volleyhttps://doi.org/10.12965/jer.1836220.110

ball and wrestling. Since trunk muscle strength is a predominant
factor for disability due to LBP (Iwai et al., 2004), type of sport,
training hours and more importantly prevention and management
of lumbar injuries by interventions such as neuromuscular warmup (LaBella et al., 2011) can play an important role in reducing
disabilities related to LBP.
The present study collected information about the prevalence of
neck pain and LBP and disability related to LBP in young male
athletes. The findings could be used for initiating clinical guidelines in the prevention and management of spine complications
related to sports. However, our study has several limitations first,
no control group was defined for the present study and football
players were considered as the control group. Second, since the
study is a retrospective study, memory bias could have affected the
results. Third, only male athletes were recruited for the study and
the results could not be generalized to female athletes. Future
studies are needed to provide information about neck pain and its
correlates in different sports and also further intervention trials in
order to prevent and manage disability related to sports.
Taking together, our study indicated a high prevalence of neck
pain and LBP among Iranian young male athletes. A higher risk
of neck pain and LBP was observed among basketball players and
the lowest risk was detected in wrestlers. Furthermore, the highest functional disability related to LBP was seen in basketball
players which show this sport is at high risk of developing spine
injuries which needs further consideration.
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