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Many studies have investigated the prevalence of neck pain (NP) and its risk factors in the general population. However, the prevalence of NP among athletes has not yet been systematically investigated. We aimed to systematically review the prevalence of NP in
athletes. A comprehensive search was conducted in September 2015 using PubMed, Ovid SP Medline, ISI, and Google Scholar. We
included studies in English that reported the prevalence of NP in an athletic population during a defined period of time. We assessed
the risk of bias in studies due to various definitions of NP, response rates, and reliability of the study instruments. Two reviewers
independently assessed the studies’ quality and performed data extraction. Of 1,675 titles identified, eight articles were assessed for
risk of bias, and six with low or moderate risk were included. NP was shown to be prevalent in athletes, with a 1-week prevalence
ranging from 8% to 45%, a 1-year prevalence ranging from 38% to 73%, and a lifetime prevalence of about 48%. The prevalence of
NP in athletes is high. More studies regarding the prevalence and risk factors of NP may be useful for planning educational programs
and developing appropriate rehabilitation protocols and preventive guidelines. Researchers are encouraged to perform epidemiologic
studies in athletes with a low risk of bias.
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Introduction
Neck pain (NP) is a common musculoskeletal problem
with a lifetime prevalence of 14%–70% in the general
population [1,2]. Based on the Global Burden of Disease
report, NP accounts for the fourth highest number of
years lived with disability [3], and its direct and indirect
economic costs have encouraged researchers to study the
prevalence and risk factors of NP in the general popula-

tion [1,2,4-6].
Although the prevalence of NP among athletes could
be considered similar to that in the general population,
their sports-specific injuries may put them at a higher risk
of NP [7]. Previous studies have suggested a U-shaped
curve relationship between physical activity and low back
pain, indicating that both low and high levels of physical
activity can cause low back pain [8,9]. However, studies in
this field of relation between physical activity and NP are
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scant. Athletes spend more time in sports activities, and
they experience higher mechanical loads on their spine.
Such musculoskeletal stress can accumulate over years of
participation in professional sports from adolescence to
adulthood, depending on the type, intensity, frequency,
and duration of sports [9]. Many studies have investigated
the prevalence of low back pain in athletes [9-11]. Because
similar studies of NP in athletes are scarce, some studies
have investigated the prevalence of NP in athletic populations. However, such studies may suffer from methodological limitations. Recall bias, low response rates, inconsistent
use of definitions of NP [12,13], differences in target populations [14-16], and differences in the duration and severity
of NP [15,16] make it difficult to draw a sound conclusion
regarding the prevalence of NP in athletes.
To the best of our knowledge, there is no systematic
review of the prevalence of NP in athletes. The aim of this
study was to systematically review the existing literature
regarding the prevalence of NP in athletes and summarize
it based on variations in time, place, and field of sports.
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a particular athletic population at a given time, such as at
one point in time, during one year, and over a lifetime. We
excluded articles not in English, studies that included only
patients with NP, and case reports and nonoriginal studies.
2. Search strategy

We conducted this systematic review to answer the question: What is the prevalence of NP among athletes? We
systematically reviewed the literature up to September
2015 based on PRISMA guidelines [17,18].

A comprehensive literature search was conducted in
September 2015 using PubMed (1950 to present), Ovid
SP Medline (1950 to present), ISI (1982 to present), and
Google Scholar, based on specific search strategies for epidemiological research. We used the following key words
for our search in different combinations: “neck pain,” “neck
ache,” “cervicalgia,” “cervicodynia,” “neckache,” “cervical
pain,” and “sport,” “athlete,” plus the names of different
sports, including those presented by the International
Olympics Committee. Search strategies were modified as
necessary for each specific database.
All the manuscripts found throughout our search process were imported into Endnote X6 (Thomson Reuters,
Philadelphia, PA, USA), and duplicates were removed.
The titles and abstracts of identified studies were scrutinized for eligibility, and full-text versions of selected studies were collected for further assessment. Also, in order to
avoid bias, reference lists of selected manuscripts and review papers were manually searched to identify additional
relevant articles.

1. Eligibility criteria

3. Quality appraisal

We included studies that reported the prevalence of NP in

Two reviewers (FF and FF) independently assessed the

Materials and Methods

Table 1. The critical appraisal tool of the study [19]

Content
External validity

1. Was the study’s target population a close representation of the national population in relation to relevant variables, e.g.,
age, gender, occupation?
2. Was the sampling frame a true or close representation of the target population?
3. Was some form of random selection used to select the sample, or, was a census undertaken?
4. Was the likelihood of non-response bias minimal?

Internal validity

5. Were data collected directly from the subjects (as opposed to a proxy)?
6. Was an acceptable case definition used in the study?
7. Was the study instrument that measured the parameter of interest (e.g., prevalence of neck pain) shown to have reliability
and validity (if necessary)?
8. Was the same mode of data collection used for all subjects?
9. Was the length of the shortest prevalence period for the parameter of interest appropriate
10. Were the numerator(s) and denominator(s) for the parameter of interest appropriate?
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external and internal validity of the included studies using a standardized and reliable bias assessment tool that
was developed for prevalence studies (Table 1) [19]. Disagreements in ratings of bias assessment were discussed
between the two reviewers, and if they could not reach an
agreement, a third reviewer (PN) was consulted to achieve
a consensus.

2. Methodological quality
All disagreements between reviewers were resolved
through consensus, and evaluated articles were categorized
as having low, moderate, or high risk of bias, based on their
bias assessment scores. The measured risk of bias was high
for two studies, moderate for four studies, and low for two

Results
1. Literature search

Additional records Identified
through other sources (from
the references lists) (n=2)

Records after duplicates removed
(n=461 removed)

Records screened
(n=1,216)

Records excluded
(n=1,182)

Full-text articles
assessed for eligibility
(n=34)

Full-text articles
excluded, with reasons
(n=26)

Studies included in
qualitative synthesis
(n=8)
Included

The electronic literature search identified 1,675 records,
and after removal of duplicates, 1,214 titles and abstracts
were checked. Two articles were added after screening of
references (Fig. 1). Following the full-text review of 34
articles, 26 articles were excluded and eight articles were
considered for assessment of bias [12-16,20-22].

Records Identified through
database searching
(PubMed, Ovid SP, Medline,
ISI, and Google Scholar)
(n=1,675)

Screening
Eligibility

A data extraction form was designed before the study, and
a group of three academic experts assessed its face validation. All data were extracted from the included studies
with a low-to-medium risk of bias and independently
entered into the form by two reviewers (FF and FF), based
on a standardized method. Any disagreements were resolved by consensus, as previously described. The prevalence of NP by age group and gender was also extracted
if the relevant data were reported. Because of predicted
heterogeneity among the included studies, we did not
consider meta-analysis of the data.

Identification

4. Data extraction

Studies included in
quantitative synthesis
(meta-analysis) (n=0)

Fig. 1. Flowchart for search results and study selection.

Table 2. Critical appraisal of epidemiological studies

Study

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q 10 Overall risk of bias

Weiss [14] (1985)

High

High

High

High

Low

High

High

Low

High

Low

High

Villavicencio et al. [15] (2006)

Low

High

High

High

Low

High

High

Low

High

Low

Moderate

Villavicencio et al. [13] (2007)

Low

High

High

High

Low

High

High

Low

High

Low

Moderate

Jonasson et al. [12] (2011)

High

High

Low

Low

Low

High

High

Low

Low

Low

Moderate

Nilsson et al. [16] (2013)

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Bratland-Sanda et al. [20] (2015)

Low

Low

High

High

Low

High

Low

Low

Low

Low

Moderate

Legault et al. [21] (2015)

Low

Low

High

High

Low

Low

Low

Low

Low

Low

Low

Wójcik et al. [22] (2015)

High

High

High

High

Low

High

High

Low

High

Low

High

Low risk of bias: more research is very unlikely to alter our confidence in the estimate. Moderate risk of bias: more research is likely to have a significant impact on our confidence in the estimate and may alter the estimate. High risk of bias: more research is very likely to have a considerable
impact on our confidence in the estimate and is likely to alter the estimate.
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1. Was the study's target population a close
2. Was the sampling frame a true or close
3. Was some form of random selection used to
4. Was the likelihood of non-response bias minimal?
5. Were data collected directly from the subjects?
6. Was an acceptable case definition used in the
7. Was the study instrument tested for reliability
8. Was the same mode of data collection used for
9. Was the length of the shortest prevalence period
10. Were the numerator(s) and denominator(s)
11. Summary item on the overall risk of study bias
0
Low risk of bias

10

20

30

40

Moderate risk of bias

50

60

70

80

90

100

High risk of bias

Fig. 2. Rating for each risk of bias item (n=8 studies).

studies. Table 2 presents the methodological quality assessments for each article, and Fig. 2 shows the ratings of the
studies according to each item of the risk assessment tool.
Finally, studies with high levels of bias were excluded.
3. Characteristics of included studies

for clarification of the definition of NP [16,21]. However,
no study used the side view as mandated by the Neck Pain
Task Force consensus [23]. Studies by Villavicencio et al.
[13] presented definitions only for the latest duration of
NP (acute, subacute, and chronic episodes) in triathlon
athletes [15]. Only three studies used an acceptable definition of NP.

Data were extracted from six studies with low-to-moderate risk of bias. Table 3 presents the characteristics and
detailed descriptions of these studies.

Discussion
1. Key findings

4. Prevalence of neck pain
The prevalence of NP was most commonly reported for
a period of one year (n=2) or for a lifetime (n=2) (Table
4). The prevalence of NP during one year ranged between
38% and 73%, with a mean of 45.9% [12,16]. Lifetime
prevalence (only in triathlon athletes) ranged from 47.6
to 48.3 years [13,15]. Wrestlers reported the highest rate
of one-year prevalence of NP (73%) and orienteering
athletes the lowest (38%) among investigated sports fields
[12]. The prevalence of NP was also assessed for periods
of one week (ranging from 8% to 45%), one month (ranging from 38% to 43%), and 6 months (26.3%) [12,20,21].
5. Definitions of neck pain
Table 5 shows the definitions of NP used by the studies.
Two studies used a posterior view of the anatomic region

This study showed that similar to the general population,
the prevalence of NP is high among athletes. Previously,
Yang et al. [7] showed that participation in sports significantly increased the odds ratio for NP to 1.7. Limited
studies have investigated the prevalence of NP among
athletes in different fields of sports; wrestlers reported
the highest one-year prevalence of NP (73%) [12]. Wrestling is a contact sport with specific movements that put
a large amount of load on the head and place the neck in
an extreme range of motions during common techniques
such as takedown (an inseparable part of this sport) [24].
Therefore, such a high prevalence of NP could be expected in wrestlers. In the second rank are ice hockey players,
for whom the prevalence of NP is 65% [12]. Axial loading
of the neck during contact could lead to injury to bony
and soft tissue structures and increase the prevalence of
NP in these athletes [25]. However, because of the lack of

1,865

reports of NP in contact sports, we could not compare the
prevalence of NP in these sports with that in other similar
sports, such as American football. The lowest one-year
prevalence of NP is associated with orienteering. Because
of the noncontact nature of this running-related endurance sport, neck injuries in orienteering are rare [26].
The only available reports of the lifetime prevalence of
NP were from triathlon athletes, showing a prevalence of
approximately 48% [13,15]. Overuse and inappropriate
positions during the cycling segment of this sport (which
includes swimming, cycling, and running) have been proposed as responsible factors for NP [27].

PQ
CS

51.10
Provincial
Not stated
14.12 (1.22)
F, M
Quebec
Legault et al. [21] (2015)

M, male; F, female; CS, cross-sectional; eQ, electronic questionnaire; PQ, printed questionnaire.

837

658

eQ

57.00

eQ

Not applicable

CS

Skydiving
34 (9.2)

Fitness instructors
F, M
Norway
Bratland-Sanda et al. [20] (2015)

F, M
Sweden
Nilsson et al. [16] (2013)

33.7 (8.8)

National level

CS

70.44

75
PQ
M
Sweden
Jonasson et al. [12] (2011)

21.5 (10–41)

Triathlon
F, M
USA
Villavicencio et al. [13] (2007)

F: 35.5 (20–57), M: 40 (21–68)

Driving, weightlifting, wrestling,
Top level
orienteering, ice-hockey

CS

82.41

164
eQ
CS
Elite, intermediate
beginner

4.10

87
2.17
eQ
CS
Elite, intermediate
beginner
F: 34.1 (20–53), M: 39.8 (24–68)
USA
Villavicencio et al. [15] (2006)

F, M

Country Gender

Age (yr)
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2. Risk of bias

Study

Table 3. Summary of reviewed studies with low to moderate risk of bias

Triathlon

Sports

Level

Study
Response Final sample
Tool
design
rate (%)
size

1150 Pardis Noormohammadpour et al.

About one-third of the studies in our review (n=3) [20-22]
were published in 2015, which may illustrate the increased
attention to this problem among athletes in the United
States and Europe. Concerning popular sports diversity
and social and economic distinctions of different countries, studies of the prevalence of NP and possible risk factors among athletes in the rest of the world might increase
our knowledge of NP in athletes and help us provide new
sport-specific preventive and educational plans. Therefore,
we recommend more studies in this field.
Most epidemiological studies in this field have various
risks of bias, such as reliability of study instruments [1215,22], low response rates [13,15,20-22], and problems in
case definitions [12-15,20,22]. With regard to case definition, only half of the considered studies [13,15,16,21] reported their definition of NP, and only two studies [16,21]
used an acceptable definition [23], with a figure showing
the location of the pain. Some recent epidemiologic studies of low back pain in the general population have presented guidelines, including datasets or definitions [28,29].
However, we could not find any sports-specific case definitions of NP in athletes. We recommend that in future
studies researchers adopt acceptable case definitions based
on available data.
Although validation of questionnaires in prevalence
studies is important [19], only three studies [16,20,21]
used a validated questionnaire (e.g., Questionnaire on
Health and Working Conditions of High-Performance
Marine Craft Populations and Teen Nordic Musculoskeletal Screening Questionnaire). Only Legault et al. [21]
mentioned the reliability of their questionnaire. Considering the fact that validity (how well a questionnaire can
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Table 4. Neck pain prevalence in different reviewed studies with low to moderate risk of bias

Study

Sport

Point
One-year
Life-time
prevalence prevalence prevalence

Other prevalence (P)

Villavicencio et al. [15] (2006)

Triathlon

NA

NA

48.3%

Acute (66.7), subacute (11.9), chronic (21.4)a)

Villavicencio et al. [13] (2007)

Triathlon

NA

NA

47.6%

Acute (74.4), subacute (10.3), chronic (15.4)

Jonasson et al. [12] (2011)

Weightlifting

NA

52%

NA

One week P: weightlifting (41%)

Wrestling

NA

73%

NA

One week P: wrestling (45%)

Orienteering

NA

38%

NA

One week P: orienteering (8%)

Ice-hockey

NA

65%

NA

One week P: ice-hockey (35%)

Driving

NA

47%

NA

One week P: driving (41%)

Skydiving

Nilsson et al. [16] (2013)

NA

45%

NA

NA

Bratland-Sanda et al. [20] (2015) Fitness instructors

NA

NA

NA

Four week P: low IL (38%), high IL (43%)b)

Legault et al. [21] (2015)

NA

NA

NA

Six month P: 26.3%

NA

NA, not stated; IL, instruction loading.
a)
Acute: fewer than 7 days; subacute: fewer than 3 months; and chronic: more than 3 months [8,10]. b)Low IL (<5 hr/wk instruction) and high IL, (≥5
hr/wk instruction).
Table5. Neck Pain definition of different studies with low to moderate risk of bias

Study

Neck pain definition

Villavicencio et al. [15] (2006)

The specificity or severity of the cervical pain was defined according to the duration of symptoms for the most
recent pain episode: fewer than 7 days (acute), fewer than 3 months (subacute), and more than 3 months
(chronic).

Villavicencio et al. [13] (2007)

The same as above

Jonasson et al. [12] (2011)

NS

Nilsson et al. [16] (2013)

Self-reported pain, ache, or discomfort in the last 12 month in a manikin with defined anatomical body areas (the
defined area for neck seemed like superior nuchal line to superior border of scapula)

Bratland-Sanda et al. [20] (2015)

NS

Legault et al. [21] (2015)

Answer the following questions when considering the shaded area on the image: have you had neck symptoms
(pain, ache, discomfort, throbbing) at any time during the last 6 months?

NS, not stated.

evaluate what it is intended to evaluate) and reliability
(how consistent are responses to the questions) decrease
the bias of prevalence studies, we encourage researchers to
apply valid and reliable questionnaires in future studies.
Although a response rate higher than 75% is considered
to indicate a low risk of bias, only one study [12] met this
criterion. Some methods can increase the rate of response
to a questionnaire, such as having clear questions and a
simple layout, informing participants of the aim of the
study and the benefits of the study results, and offering
compensation for responding to the questionnaire [30].
If these methods are not applied, performing an analysis that shows no significant differences in demographic
characteristics between responding and nonresponding
athletes can decrease the risk of bias. Only one study, by

Nilsson et al. [16], performed such an analysis. Fortunately, in all studies [12,13,15,16,20,21], the data were collected directly from the athletes, and this approach decreased
the risk of bias.
To add to the existing body of knowledge, researchers
need to be able to compare the prevalence of NP for each
sport with data for other sports from other studies. The
following recommendations may help decrease the risk of
bias and increase the external and internal validity of such
studies [19]: (1) The target population should be a close
representative of national athletes in the country. (2) The
sampling frame should select true samples from the population of athletes. (3) A random selection method should
be applied. (4) The likelihood of nonresponse bias should
be minimal. (5) The data should be collected directly from
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the athletes. (6) An acceptable case definition should be
used. (7) A valid and reliable questionnaire should be
used. (8) Data should be gathered by the same method for
all athletes. (9) To decrease recall bias, the shortest prevalence period should be used, such as point prevalence,
1-week prevalence, or 1-year prevalence. (10) The reported prevalence should be based on appropriate numbers of
athletes with NP and total numbers of athletes. (11) The
levels of the athletes’ expertise and experience should be
evaluated.
3. Limitations
This systematic review investigated the prevalence of NP
in athletes. We included studies that reported the prevalence of NP, excluding studies that only reported the
prevalence of neck injury.
Due to the small number of studies that have investigated the prevalence of NP in athletes, in addition to differences between studies in the age, gender, and level of
expertise of the athletes recruited, we could not pool the
data and report a definite prevalence and time trend for
NP over recent years. Most of the included athletes represented only a few sports, and thus we cannot generalize
the results to other sports. Finally, due to lack of a professional translator, we excluded articles in languages other
than English.
4. Future research
There is limited evidence to support a conclusion on the
prevalence of NP in athletes. The lack of studies of the
prevalence of NP in many popular sports, such as soccer,
basketball, and tennis, is obvious. Therefore, it is recommended that in future studies researchers adopt a standard definition of NP and enroll a large sample of athletes
selected randomly from the national sports population.

Conclusions
Although this review has limitations, it suggests that the
prevalence of NP in athletes is relatively high. Some measures, such as specific exercises for neck muscles, protective devices, and rules for fair play, may help prevent NP
in athletes. To evaluate the effects of various professional
sports on the cervical spine, high-quality studies on different fields of sports are necessary. In addition, there is a
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lack of evidence about the relationship between physical
activity and NP, a question that should be addressed in the
future.
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