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Sport of triathlon has been growing since its creation in the 1970’s. It
was initially believed that triathlon would cause fewer overuse injuries,
because of three different sports involved that should create more balanced stress distribution. However, it appears that triathletes train
more hours per week, which leads to higher incidence of injury. While
neck pain and overuse injuries are quite common and appear to occur
more frequently than back pain in cyclists (Asplund et al. 2005; Weiss,
1985; Wilber et al. 1995) this issue has not been studied in triathletes.
Of the eleven articles that we could locate in which overuse injuries
were assessed, only two studies included assessment of cervical problems and none looked specifically at pain or its quantification. In recreational cyclists, approximately 50% reported pain related to neck
overuse injuries and it appears to be the most common overuse injury
encountered. Most amateur triathletes spend between 10 - 20 hours
training per week, with approximately half of this being on the bike,
which puts them at significant risk for neck overuse injuries and pain.
As the sport of triathlon has grown over the past several years, there
has been an increasing number of triathletes seen in the neurosurgery
clinics with various spine conditions. Different approach is needed to
optimize the evaluation and treatment of triathletes, keeping in mind
the enhanced potential for cumulative injuries associated with ultraendurance sport training. So it is important to understand the longterm consequences, predictors of pain, and injury in this unique population.

METHODS
We have conducted an epidemiological study with the following objectives in mind: lifetime incidence of neck pain among triathletes in the
Boulder, Colorado area (USA); risk factors associated with occurrence of
neck pain; estimated probability of discogenic pain in triathletes.
A self-administered online questionnaire was developed that included
two groups of questions. The first part obtained such information as
physical characteristics, training habits, athletic status, and races completed. In the second part were questions related to neck pain: frequency, duration and intensity of symptoms, relation to sporting
events, age at first episode, incidence of injuries, medical care received,
and sciatica symptoms. The following scale was used to access the frequency of neck pain episodes: once a year (1), once in six months (2),
once in three months (3), once a month (4), once a week (5), and constant (6). Pain intensity was established using Visual Analog Scale.
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FIGURE 1. Training Time Distribution.

RESULTS
A total of 164 athletes responded to the questionnaire. As can be seen
in TABLE 2 - 62 (37.8%) of the respondents were male and 102
(62.2%) female. The average age of all athletes was 37.2 years
(range, 20 - 68). The training time distribution according to selfreported status (elite, intermediate, beginners) is presented in FIGURE
1. Overall mean training time was 14.3 hours per week (range, 3.5 30 hours). Mean total swimming, biking, and running times accounted
for 2.6, 5.8, and 3.7 hours per week, respectively. Total average
training time was greatest in elite athletes with cumulative average
of 20.7 hours/week, compared to 14.6 and 11.8 cumulative average
hours/week in the intermediate and beginner triathletes, respectively.
The lifetime incidence of neck pain was 47.5% (78 out of 164) of all
athletes that responded, with 15.4% possibly being of discogenic origin based on the duration of symptoms. Fifty out of 78 (64.1%) reported that their pain was sport-related and 60% thought that it was
associated with cycling.
The duration of the latest neck pain episode was less than 7 days in
58 of 78 (74.4%) athletes, it lasted less than 3 months in 8 of 78
(10.2%) and more than 3 months in 12 of 78 (15.4%). TABLE 3 illustrates the demographics, training patterns, and selected neck pain
characteristics according to the duration of the most recent neck pain
episode.

Acute

Subacute

Chronic

N

58 (74.4%)

8 (10.3%)

12 (15.4%)

Age

38.3 (20 - 68)

35.7 (28 - 51)

36.9 (22 - 57)

Pain

Duration

Acute

< 7 days

Related to tendons, ligaments, fascia

Subacute

< 3 months

May involve facet joints

Pain Duration (yrs)

10.4 (0.5 - 50)

7.6 (1 - 15)

9.7 (0.5 - 20)

Chronic

> 3 months

Likely to be disc-related

Pain Intensity (VAS)

4.1 (1 - 8)

6.1 (3 - 8)

5.4 (3 - 9)

Frequency Score

3.4 (1 - 6)

4.5 (3 - 6)

5.9 (5 - 6)

First Pain Episode

28.9 (15 - 64)

27.2 (16 - 51)

25.9 (10 - 40)

Injuries

1.4 (0 - 5)

1.6 (0 - 5)

1.1 (0 - 4)

Total Training (hrs)

15.2 (6 - 30)

14.8 (8 - 22)

12.5 (8.5 - 20)

Races

26 (1 - 268)

34 (3 - 76)

19.5 (1 - 74)

Years in sports

16.4 (2 - 56)

11 (4 - 22)

19.2 (1 - 57)

TABLE 1. Specificity and Severity of Cervical Pain.

There is no consensus on the definition of neck pain, which could potentially help to distinguish nonspecific soft tissue pain from pain of the
discogenic origin. Therefore, the specificity and severity of cervical pain
was defined according to the duration of symptoms of the most recent
pain episode (TABLE 1). This classification was adopted from Mooney
(1989) and it is based on the hypothesis that chronic pain is mostly discogenic.
Athletes were asked to classify themselves as Elite, Intermediate, or
Beginner. They were also asked about the number of injuries they experienced . An injury was defined as an acute event that led to to the
seeking of medical care, medications, or the cessation of training for at
least one day.

Age

Men

Women

Total (%)

18 - 24

3

7

10 (6.1)

25 - 29

9

18

27 (16.5)

30 - 34
35 - 39

7
15

25
22

32 (19.5)
37 (22.6)

40 - 44

12

14

26 (15.9)

45 - 49

4

10

14 (8.5)

50 - 54

6

5

11 (6.7)

55 - 59

2

1

3 (1.8)

60 - 64

2

0

2 (1.2)

65 - 69

2

0

2 (1.2)

Total (%)

62 (37.8)

102 (62.2)

164 (100)

TABLE 2. Selected Demographic Data.

TABLE 3. Demographic and Selected Neck Pain Characteristics Described
for Acute, Subacute, and Chronic Neck Pain Groups.

STATISTICAL ANALYSIS
Logistic regression analyses were performed to determine if any of the
demographic or training factors were predictive of neck pain. There was
no statistically significant correlation between cervical pain and age (p
= 0.4), sex (p = 0.6), athletic status (p = 0.2), Body Mass Index (p =
0.5), training duration (p = 0.2), or the number of races (p = 0.1). The
relationship between cervical pain and total years in sports (p = 0.029)
and the correlation between neck pain and the number of previous
sport-related injuries (p < 0.00001) was significant.

CONCLUSIONS
The lifetime incidence of neck pain in a sample of triathletes was
47.6%. The two main predictors of neck pain were total years in sports
and previous sport-related injuries. This supports a tendency towards
overuse injuries and accompanying symptoms in triathletes. What remains to be determined in the future studies is the degree of morbidity
associated with neck pain and its overall impact on quality of life in this
population.

