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Background: Sports specialization is becoming an increasingly common training strategy in young athletes. Very little
research currently exists examining the occurrence of serious injury (>3 months off sport or loss of season) in elite-level

wrestlers who specialize early (before age 12 years).

Hypothesis: Wrestlers who specialize early will sustain more serious injuries than wrestlers who specialize at age 12 years

or older.

Study Design: Descriptive epidemiological study.

Methods: We sent an anonymous online survey to a total of 312 elite-level wrestlers (National Collegiate Athletic Association
Division I athletes and World/Olympic team members) containing questions documenting age of specialization and number
of serious injuries sustained. The number of serious injuries both before and after starting college were compared between
wrestlers specializing at <12 years old and 212 years old using an independent-samples ¢ test. Respondents’ opinions on the
necessity of early specialization and their primary source of encouragement to specialize were also reported.

Results: A total of 143 wrestlers completed the survey, for a total response rate of 46%. Thirty-six (25%) wrestlers
specialized at <12 years old. The early specialization group sustained significantly more serious injuries than the late
specialization group (1.14 vs 0.60; P = 0.035). Sixty-two (43%) believed early specialization was necessary to achieve elite-
level status. The decision to specialize was encouraged primarily by the athlete (78/143; 55%), parents (37/143; 26%), and

coaches (22/143; 15%).

Conclusion: Elite wrestlers who specialize prior to age 12 years sustain a greater number of serious injuries before starting
college than those who specialize at or after the age of 12 years.

Clinical Relevance: Athletes, coaches, and parents should consider the risk of injury before adopting a wrestling-

specialized training strategy at a young age.
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arly sports specialization is becoming an increasingly
common training strategy in young athletes and is
defined by the AOSSM Consensus Statement as intensive
training/competition in organized sports greater than 8 months
per year, participation in 1 sport with the exclusion of all other
sports, and involvement of children who are prepubertal or
approximately 12 years of age.>”'"* The rationale for
specialized training in 1 sport largely originates from previous
studies that have demonstrated the superiority of deliberate
practice over innate ability with regard to performance
capabilities.” As society continues to incentivize attainment of
elite athletic stature with monetary reward, athletic
scholarships, and fame, sport specialization becomes an
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attractive training option to athletes who wish to achieve elite
status. However, the value of sports specialization remains
highly contested, and there are increasing accounts of early
sport specialization that have led to burnout* and increased
injury.""*#** Furthermore, the AOSSM Early Sport
Specialization Consensus Statement alleges that no evidence
exists to indicate that failure to specialize early limits the long-
term success of athletes."

To date, sports specialization research has been predominantly
focused on team sports such as soccer,” basketball,
baseball,*'**1%% jce hockey,? and rugby."” There is less research
devoted to sports specialization in Olympic sports, and even less
research focusing on wrestlers. A previous study of collegiate-level
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wrestlers characterized the epidemiology of wrestling-related
injuries, and found that freshmen sustained the most injuries,
likely indicating that experience level is a contributing factor to
the likelihood of injury. The same study found that Division I
wrestlers sustained the most injuries when compared with other
collegiate athletes."” However, we have yet to determine how
early sport specialization in wrestlers can contribute to injury
occurrence and the level of athletic success obtained.

Reaching a collegiate level in any particular sport can be
challenging, and reaching a Division 1 level has an even lower
probability. This is true to an even greater extent in wrestling,
with National Collegiate Athletic Association (NCAA) data
demonstrating that the percentage of high school participants
who reach the collegiate level is the lowest of all sports in
wrestling (2.9%) with even fewer reaching Division I level
(1.0%).° Although the push to specialize is occurring across
multiple sports,'" the level of technical proficiency required of
a Division I wrestler may lead to a greater push for parents and
athletes to specialize earlier in life in attempt to gain an edge on
the competition. Despite this, USA Wrestling has an athlete
development model that does not advocate for sport
specialization until the age of 18 years with multisport
competition being a focus until that age.”

We therefore had 2 major objectives for this study: (1) to
determine the mean age at which elite wrestlers specialize and
(2) to compare the mean number of major injuries prior to
college between those who specialized at <12 years of age and
those who specialized at >12 years of age. We hypothesized that
wrestlers specializing early would sustain more injuries than
those who specialized later. Additionally, we sought to
determine if elite wrestlers felt that early specialization was
necessary to achieve elite status, who most influenced their
decision to specialize, and the mean number of major injuries
sustained after starting college.

METHODS
Participants

An anonymous survey was sent to World and Olympic team
members of USA Wrestling and collegiate wrestlers at NCAA
Division 1 universities. A hyperlink to the survey was emailed
to coaches of qualifying wrestlers via an online survey
resource (SurveyMonkey), and subsequently forwarded to the
wrestlers.

Survey questions included highest level of wrestling achieved,
age at specialization, number of major injuries prior to college
(<17 years of age), number of major injuries after starting
college (>17 years of age), who most encouraged them to
specialize, and if they think specialization is necessary to
become an elite-level wrestler. For our purposes, we defined
early sports specialization using the guidelines presented within
the AOSSM Early Sport Specialization Consensus statement. To
minimize the potential for recall bias, a serious injury was
considered one that required the athlete to miss the full
wrestling season or spend 3 or more months away from sport.
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Figure 1. Highest level of competition achieved among
survey participants (n = 143).

Statistical Analysis

The mean number of injuries sustained prior to college was
compared between wrestlers who specialized early (prior to 12
years of age) and those who specialized later (12 years of age
or older) using an independent-samples ¢ test. A Levene test for
equality of variances found unequal variances between the early
and late specialization groups. Thus, all #-test results were
reported and interpreted assuming unequal variances. Statistical
significance was determined a priori at o, = 0.05. Descriptive
statistics were reported for all survey responses.

RESULTS

A total of 143 survey responses were collected; 3 respondents
were omitted from data analysis due to incomplete surveys or
nonsensical responses. The respondents comprised 11 World or
Olympic Team members, 11 Division I All-Americans, 20
Division I National Qualifiers, and 101 Division I athletes
(Figure 1).

The mean age of specialization was 13.1 £ 3.82 years. A total
of 25% of respondents (36 of 143) specialized prior to age 12
years, while the remaining 75% (107 of 143) specialized at 12
years or older (Figure 2). Of those specializing later, 19% (27 of
143) did not specialize until 17 years of age or older. Just less
than half of respondents (43%) felt that early specialization was
required to become an elite-level wrestler (Figure 3). Although
50% (18 of 30) of early specializers versus 41% (44 of 107) of
late specializers felt that early wrestling specialization was
necessary, the difference was not statistically significant, x*(1) =
0.805, P =0.352.

Overall, the respondents sustained an average of 0.74 + 1.03
major injuries prior to college. Wrestlers specializing before
age 12 years sustained significantly more major injuries (mean
1.14 £ 1.40) prior to college than those who specialized after
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Age of Wrestling Specialization
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Figure 2. Age at which the surveyed wrestlers specialized (n = 143).
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90
80
70
60
50
40
30

Number of Responses

20

Yes

81

No

Figure 3. Number of wrestlers who felt that specialization is necessary to obtain elite status.

age 12 years (mean, 0.60 + 0.85) (mean difference, 0.54; 0.25;
95% CI [0.038, 1.03]; P = 0.035). There was no statistically
significant difference in the mean number of major injuries
sustained after college between those who specialized early
and those who specialized later (mean difference, -0.08; SE,
0.22; 95% CI [-0.51, 0.35]; P = 0.717). A post hoc power
analysis revealed—with o = 0.05 and 80% power—that a
sample size of 450 would be needed to reliably detect a
statistically significant difference.

The majority of athletes (55%, 78 of 143) reported that they
were self-motivated to specialize, followed by 26% (37 of 143)
who were encouraged by a parent/guardian, and 15% (22 of
143) who were encouraged by a coach (Figure 4).

DISCUSSION

Sports specialization has become an increasingly common
strategy for the achievement of elite status in athletics. In sports
such as wrestling, which require extensive technical training,
exclusion of all other sports-related training can present a
seemingly attractive strategy to catalyze mastery of the sport.
However, a recent study by Black et al* has questioned the
value of sports specialization, alleging that specialization is not
necessarily indicative of success. The results of our study
support this allegation with respect to wrestling, as 75% of
athletes surveyed did not specialize early and 19% did not
specialize until college. These results suggest that achievement
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Figure 4. Distribution of responses for who most encouraged wrestling specialization.

of elite status is attainable without early specialization.
Additionally, less than half of those surveyed felt that early
specialization was necessary to achieve elite status. Although
not statistically significant, this opinion was more common in
those who specialized early. Because of its technical nature, it is
likely that those who specialized in wrestling early felt that early
specialization is necessary to facilitate mastery of technique.
Opportunities for further exploration may include a survey of
coaches to assess if wrestlers specializing prior to age 12 years
are technically superior to those specializing later. Information
obtained from this survey may gauge the necessity of early
specialization for individuals without the innate athleticism to
facilitate achievement of elite-level status.

The average age at which wrestlers specialized in our study
was 13.1 years, which is lower than the previously reported
ages of 14.8 and 14.7 years for specialization for NCAA and
professional athletes, respectively. However, the same study
indicated that athletes in individual sports specialized earlier
than those in team sports. This tendency is a potential
explanation for our relatively low mean age of specialization.
The earlier age of specialization in our study can also be
attributed to the technique-oriented nature of wrestling, which
often requires more training to achieve the proficiency
necessary to compete on middle school or high school teams.
Further support for this hypothesis is our observation that the 3
most commonly occurring ages of specialization were 12, 14,
and 18 years (Figure 2), corresponding to the ages at which
students enter middle school, high school, and college,
respectively. It is possible that the decision to specialize is a
direct result of desire to optimize performance at each of these
grade levels. Future research may focus separately on each of
these age groups (and those who specialized prior to age 12
years) to explain these observations.

In addition to an earlier age of specialization, our study
indicated higher occurrence of injury in wrestlers specializing

prior to age 12 years. These results are consistent with those of
previous studies. A previous study by Jayanthi et al’ has shown
that early sports specialization is an independent risk factor for
overuse injuries in sports. This study also demonstrated that
early specialization led to a statistically significant difference in
injury incidence prior to college, with injury occurrences
plateauing at the collegiate level. Therefore, the results of both
our study and those of Jayanthi et al’ suggest that early
specialization may be putting young wrestlers at risk for injury
at a younger age. Of note, our survey did not ask for the age of
initiation of sport, which could explain lower occurrence of
injury if a portion of the late specializers also did not begin
wrestling until a later age.

We found that the decision to specialize within our study
population was predominantly one of self-motivation. However,
parents and coaches were the second and third most common
influence on the decision to specialize, respectively. These
results suggest that the decision to specialize is multifactorial
and is also likely to involve the influence of parents and
coaches. Thus, any future efforts to educate the public about
the risk of injury from early sport specialization should be a
didactic interaction between athletes, parents, and coaches.

Our study had several limitations. First, this was a cross-
sectional, survey-based study of elite athletes. As such, our
study population did not include a cross section of all
competitive wrestlers, thereby failing to account for athletes
affected by burnout, career-ending injuries, or failure to achieve
elite status. The lack of data on age of initiation in wrestling as
well as participation in other sports makes it difficult to
determine if the higher injury incidences in our study are simply
attributable to increased athletic exposure. A prospective,
longitudinal study design that follows athletes from initiation of
sport through specialization and beyond could be considered as
a next step. Furthermore, our survey design limits the study’s
ability to determine other factors that may influence the success
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and injury rates associated with sport specialization, specifically
burnout, overuse injuries, and socioeconomic factors.
Additionally, as a survey-based study, our results are subject to
recall bias. We attempted to minimize the likelihood of recall
bias by including only serious injuries that would require an
athlete to miss either an entire wrestling season or 3 or more
months away from sport.

Our survey is also limited by our failure to account for
cross-training in different styles of wrestling, and the total
amount of time spent in wrestling practices and/or matches.
The style of wrestling in high school and college (folkstyle)
differs from the international styles of wrestling (freestyle/
Greco-Roman), in which youth wrestlers often cross-train.
Although cross-training may decrease incidence of injury and
burnout, we are unable to comment on the potential influence
of cross-training on our results. Similarly, we are unable to
distinguish if those athletes who specialized in wrestling spent
more time in wrestling-related activities than those who did not
specialize. Finally, we acknowledge our relatively low survey
response rate and the lack of survey validation, which make it
difficult to comment on the dependability and consistency of
survey results. However, because there is no existing research of
sports specialization in elite wrestlers to date, we feel the effects
of these limitations are negligible. Overall, our results indicate
that elite wrestlers specialize around a mean age of 13 years,
and those who specialized before 12 years of age sustain more
injuries than wrestlers who delay specialization until age 12
years or later. Additionally, the athlete, parents, and coaches all
appear to be influential in the decision to specialize early.
Because our results suggest that the incidence of injury is
greater in those who specialize early, athletes, parents, and
coaches should consider the potential risks of early
specialization prior to committing to a specialized training
regimen.
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