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Socioeconomic Factors for Sports
Specialization and Injury in Youth Athletes

Neeru A. Jayanthi, MD,*™ Daniel B. Holt Jr, MD,® Cynthia R. LaBella, MD,""
and Lara R. Dugas, PhD, MPH"*

Background: The effect of socioeconomic status (SES) on rates of sports specialization and injury among youth athletes
has not been described previously.

Hypothesis: Young athletes from lower socioeconomic status will have lower rates of sports specialization and
subsequently lower risk of overuse injuries.

Study Design: Cohort study.
Level of Evidence: Level 3.

Methods: Injured athletes aged 7 to 18 years were recruited from 2 hospital-based sports medicine clinics and compared
with uninjured athletes presenting for sports physicals at primary care clinics between 2010 and 2013. Participants
completed surveys on training patterns. Electronic medical records provided injury details as well as patient zip code, race,
and health insurance type. SES was estimated from zip codes. The sample was divided into SES tertiles. Analysis of variance
and multivariate regression were used for continuous variables, and multivariate logistic regression analyses were conducted
to explore relationships between risk factors and injury.

Results: Of 1190 athletes surveyed, 1139 (96%) had satisfactory SES data. Compared with low-SES athletes, high-SES
athletes reported more hours per week spent playing organized sports (11.2 + 6.0 vs 10.0 + 6.5; P = 0.02), trained more
months per year in their main sport (9.7 £ 3.1 vs 7.6 £ 3.7; P < 0.01), were more often highly specialized (38.9% vs 16.6%;
P < 0.01), and had increased participation in individual sports (64.8% vs 40.0%; P < 0.01). The proportion of athletes with a
greater than 2:1 ratio of weekly hours in organized sports to free play increased with SES. Accounting for age and weekly
organized sports hours, the odds of reporting a serious overuse injury increased with SES (odds ratio, 1.5; P < 0.01).

Conclusion: High-SES athletes reported more serious overuse injuries than low-SES athletes, potentially due to higher rates
of sports specialization, more hours per week playing organized sports, higher ratio of weekly hours in organized sports to
free play, and greater participation in individual sports.

Clinical Relevance: As SES increases, young athletes report higher degrees of sports specialization, greater participation in
individual sports, and more serious overuse injuries.

Keywords: adolescent; youth sport; income; free play

ports specialization has been defined as intensive, year- there are no previous data on rates of sports-specialized training
round training in a single sport at the exclusion of other | in youth sports. Significant financial resources and time may be
sports. Rates of sports specialization among youth allocated by families to support these specialized training
athletes appear to be increasing based on public perception and | patterns. There is also concern that this increase in sports
media reports; however, this has been difficult to document as specialization may increase the risk of injury and burnout in
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young athletes.'" For this reason, the American Academy of
Pediatrics and the American Medical Society for Sports Medicine
have both discouraged sport specialization before adolescence
but acknowledge that this recommendation is largely based on
expert opinion, as there are limited data to support these
recommendations."*

Previous studies have analyzed the effect of geographic
residence, income, education levels, and other biological and
psychological risk factors on sports-related injury risk in
children and adolescents.*" Hispanic, Native American, and
African American children are more frequently of lower
socioeconomic status (SES), have fewer doctor visits, a longer
time span between visits, and are in poorer health according to
surveys completed by their own parents.” Multiple studies have
shown that youth sports participation is proportional to family
income and SES.>*!2% However, the effect of SES on rates of
sports specialization and injury among young athletes has not
been previously described. The purpose of this study was to
determine whether SES, health insurance status (public vs
private), and/or race are associated with rates of sports
specialization and/or injury among young athletes.

METHODS
Sampling Design and Participant Recruitment

Signed parental consent was obtained for each participant.
Signed assent was also obtained from participants aged 12 years
and older. Study approval was obtained from all affiliated
institutional review boards. Athletes were invited to participate
if they met the following inclusion criteria: (1) were 7 to 18
years of age, (2) participated in 1 or more organized sports, and
(3) presented to 1 of 2 university hospital-based sports
medicine clinics for a sports-related injury or to an affiliated
primary care clinic for a sports physical examination or well-
child care visit.

Surveys

All participants completed a 15-item survey to report sex, age,
number and list of organized sports they participated in
throughout the year, hours per week spent playing organized
sports (training and competition), physical education (PE) class
and free play (in the past 6 months), and degree of sports
specialization (see Appendix 1, available in the online version
of this article). Injured athletes who had suffered a sports-
related injury in the past 6 months that prevented sports
participation completed an additional 11-item survey to report
injury mechanism (acute vs overuse), training volume prior to
injury, and whether the injury was new or recurrent. Only
injuries acquired in organized sports were included.

Anthropometrics

A registered nursing staff, medical assistant, athletic trainer, or
research assistant measured each participant’s height and weight
at enrollment. We calculated body mass index (BMI) as kg/m’.

Electronic Medical Records

Electronic medical records (EMRs) were used to obtain
diagnosis and treatment for each reported injury, participants’
race (white, black, Asian, Hispanic, or other, including
multiracial), zip code, and health insurance status (private vs
public [state-funded Medicaid available to those whose annual
household income for a family of 4 is <$31,716]).”' Using US
Census Bureau data, we estimated each participant’s annual
household income from his or her zip code and then divided
the sample into tertiles of high, medium, and low SES based on
this estimated annual household income.’

Injury Type

Injuries were classified by clinical diagnosis and confirmed from
participants’ EMR. Injury mechanisms were determined from
participant surveys as either acute (related to a single, traumatic
event) or overuse (gradual onset). “Serious overuse injuries”
were categorized as those overuse injuries for which the
physician recommended treatment of longer than 1 month of
rest from sports. These included spondylolysis, stress fractures,
physeal stress injuries, overuse elbow ligament injuries, and
osteochondritis dissecans.

Statistical Analysis

All analyses were completed using STATA software (v12; STATA
Corp). The main outcome variables were proportion of athletes
classified by degree of specialization (low, moderate, and highly
specialized) as well as the proportion of athletes presenting
with either acute, overuse, or serious overuse injuries,
categorized according to 3 main categories: (1) insurance type
(private vs public), (2) SES status (low, middle, and high SES),
and (3) race (Hispanic, white, black, Asian, other, not indicated).
Descriptive summary variables included age, hours per week of
organized sports, hours per week of free play, hours per week
of PE class, and team vs individual sport. For continuous
variables (eg, age, weight, BMI, weekly hours of sports, free
play, and PE class), means, medians (ratio of organized sport to
free play), and standard deviations were computed, and
proportions were calculated for categorical variables (sex, team
vs individual sport, degree of specialization, and injury type).
Associations by insurance type were explored using analysis of
variance (ANOVA) for continuous variables (eg, age, weight,
BMI, and weekly hours of sports) and chi-square analysis for
categorical variables (eg, sex). To evaluate the associations
between insurance type and degree of specialization (low,
moderate, and highly specialized) and injury type (overuse,
serious overuse, and acute), multiple logistic regression was
used to adjust for the covariates of age and hours spent playing
sports. Associations between the 3 tertiles of SES were evaluated
using ANOVA with Bonferroni correction for continuous
summary variables and chi-square analysis for categorical
variables. Multiple logistic regression was used to explore
associations between SES type and degree of specialization and
injury types, adjusting for the covariates of age and hours spent
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Table 1. Participant characteristics by insurance type?

Total Public/Private  Public Insurance  Private Insurance PValue
Participants 1121 (100) 211 (19) 910 (81)

Males 563 (51) 133 (66) 430 (48) <0.01
Age, y 13.73+2.3 13.76 + 2.4 13.72+2.3 0.78
Age started competitive sports, y 7.89+3.13 8.59 = 3.50 7.73+3.03 <0.01
Age of specialization, y 11.87 = 2.53 12.14 + 2.60 11.82 = 2.51 0.35
Weight, kg 58.83+17.4 63.06 = 18.9 57.88 £16.9 <0.01

Females 54.93 +13.9 57.23 +13.0 54.58 + 14.0 0.14

Males 62.51 £19.5 66.13 + 20.8 61.39£18.9 0.01
BMI, kg/m? 21.85+4.4 23.43 £ 5.1 21.50 + 4.2 <0.01
Total physical activity, h/wk 19.00 + 9.15 20.25+10.64 18.72 + 8.76 0.03
PE class, h/wk 3.15+£2.00 3.25+2.00 3.13 £ 2.00 0.43
Free play, h/wk 5.58 + 5.38 713+6.18 523 +513 <0.01
Organized sports, h/wk 10.62 + 6.26 10.35 + 6.89 10.69 + 6.11 0.49
Ratio of organized sports:free play 653 (58.25) 105 (49.76) 548 (60.22) <0.01

ratio >2:1
Median ratio organized sports:free play 1.86 1.20 2.00 0.05
Main sport is team sport 493 (46.51) 117 (58.79) 375 (43.67) <0.01
Time training for main sport, mo/y 8.67 = 3.49 7.81 +3.63 8.85+3.44 <0.01
Training >8 mo/y 801 (71.45) 155 (65.40) 663 (72.86) 0.03
Weekly sports hours > age in years 348 (31.52) 67 (33.00) 281 (31.19) 0.62
Specialization

Low 392 (34.97) 81(38.39) 311 (34.18) 0.25

Moderate 352 (31.40) 72 (34.12) 280 (30.77) 0.34

High 290 (25.87) 34 (16.11) 256 (28.13) <0.01
Injured 810 (72.26) 144 (68.2) 666 (73.19) 0.15

Overuse injury 396 (35.33) 70(33.18) 326 (35.82) 0.47

Serious overuse injury 129 (11.68) 16 (7.88) 113 (12.54) 0.06

Acute injury 270 (24.09) 54 (25.59) 216 (23.74) 0.57

BMI, body mass index; PE, physical education.
“Data are presented as n (%) or mean = SD.

and chi-square analysis for categorical variables. Similarly,
multiple logistic regression was used to explore associations
between race and degree of specialization and injury type,

playing sports. Finally, associations by race (Hispanic, white,
black, Asian, other, not indicated) were explored using ANOVA
with Bonferroni correction for continuous summary variables
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Table 2. Participant characteristics by SES?

Middle PValue
Participants 1139 (100) 380 (33) 378 (33) 381 (33)

Males 586 (51) 212 (58) 1960 (53) 160 (43) <0.01
Age,y 13.70 + 2.3 13.78 +2.3 1353 +2.4 13.80 £ 2.3 0.52
Age started competitive sports, y 7.87 =313 8.64 +3.36 747 +3.20 7.52 +2.68 <0.01
Age of specialization, y 11.84 + 2.52 12.26 + 2.81 11.70 + 2.48 11.71 +2.35 0.05
Weight, kg 58.7+17.4 61.81 £185 56.56 + 15.5 57.76 £ 17.7 <0.01

Females 54.81 £13.9 58.50 + 14.7 53.39+ 124 53.29 + 14.0 <0.14

Males 62.38 £ 19.5 64.15 + 20.6 59.36 £+ 17.4 63.74 = 20.2 0.08
BMI, kg/m? 21.83+4.4 228247 21.47 + 4.2 21.22£43 <0.01
Total physical activity, h/wk 19.00 +9.17 18.72 +10.04 19.02 + 8.88 19.25 + 8.54 0.64
PE class, h/wk 3.16+1.95 3.06 + 2.04 3.24 +1.86 3.16 + 1.96 0.15
Free play, h/wk 5.59 + 5.38 6.00 +£5.79 554 +514 525+5.17 0.20
Organized sports, h/wk 10.61 + 6.26 10.00 + 6.46 10.55 + 6.28 11.27 +5.99 0.07
Ratio of organized sports:free play 664 (58.30) 200 (52.63) 219 (57.94) 245 (64.30) 0.01

ratio >2:1
Median ratio organized 1.85 1.43 1.93 2.08 0.05

sports:free play
Main sport is team sport 498 (46.41) 214 (59.94) 157 (44.23) 127 (35.18) <0.01
Time training for main sport, mo/y 8.67 = 3.50 7.63 = 3.67 8.61 +3.48 9.67 = 3.05 <0.01
Training >8 mo/y 352 (31.51) 112 (30.35) 110 (29.57) 130 (34.57) 0.174
Weekly sports hours > age in years 814 (71.47) 239 (62.89) 267 (70.63) 308 (80.84) <0.01
Specialization

Low 396 (34.77) 162 (42.63) 128 (33.86) 106 (27.82) <0.01

Moderate 356 (31.26) 118 (31.05) 138 (36.51) 100 (26.27) <0.11

High 295 (25.90) 63 (16.58) 84 (22.22) 148 (38.85) <0.01
Injured 814 (71.47) 268 (70.53) 268 (70.90) 278 (72.97) 0.48

Overuse injury 398 (34.94) 137 (36.05) 129 (34.13) 132 (34.65) 0.68

Serious overuse injury 129 (11.55) 21 (5.69) 53 (14.25) 55 (14.63) <0.01

Acute injury 271 (23.79) 105 (27.63) 79 (20.90) 87 (22.8) 0.02

BMI, body mass index; PE, physical education; SES, socioeconomic status.
“Data are presented as n (%) or mean = SD.
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Table 3. Participant characteristics by race?

Hispanic

White

Black

Asian

Other, Including Not Indicated

Multiracial

or Missing

PValue

Participants 69 (6) 731 (63) 183 (16) 28 (2 111 (10%) 41 (4)

Males 34 (49.28) 345 (46.31) 119 (64.25) 18 (62.96) 68 (59.43) 26 (61.54) <0.01
Age,y 13.64 £2.23 | 13.61+£236 | 13.79+248 | 1412+1.84 | 13.99+2.02 | 14.00+2.38 0.5
Age started competitive sports,y | 8.52 +3.25 7.40 +2.88 8.84 +3.19 9.04 + 3.01 8.82 + 3.81 7.87 +3.39 <0.01
Age of specialization, y 11.49+230 | 11.81+£239 | 1249+2.81 | 1050242 | 11.71+2.70 | 11.67 +3.41 0.23
SES

High 2(2.90) 319 (43.6) 16 (8.7) 10 (35.7) 22 (19.8) 18 (43.9) <0.01

Middle 21(30.4) 277 (37.8) 36 (19.67) 14 (50.00) 28(25.23) 12(29.27) <0.01

Low 46 (66.67) 135 (18.47) 131 (71.58) 4 (14.29) 61 (54.95) 11 (26.83) <0.01
Insurance

Private 54 (78.26) 644 (89.94) 106 (58.24) 23 (82.14) 64 (58.72) 37 (90.24) <0.01

Public 15 (21.74) 72 (10.06) 76 (41.76) 5 (17.86) 45 (41.28) 4(9.76) <0.01
Weight, kg 53.77 £ 14.73 | 57.15+17.24 | 64.55 +17.35 | 61.04 £ 15.98 | 61.51 +16.80 | 60.38 +21.05 | <0.01

Females 56.04 +17.49 | 61.40 +19.74 | 64.91 +18.98 | 65.70 + 17.56 | 64.69 + 18.15 | 66.21 + 23.85 0.14

Males 51.69 +11.53 | 53.42 +13.68 | 63.93 = 14.17 | 53.58 +9.75 | 57.00 £ 13.63 | 51.06 £ 10.79 | <0.01
BMI, kg/m? 21.15+3.82 2143 +4.45 | 23.24+£4.33 | 21.57 +3.53 22.83 +4.39 21.52 + 4.49 <0.01
Total physical activity, h/wk 18.26 +10.82 | 19.24+8.60 | 18.81 +10.56 | 18.04 +8.56 | 18.82+9.67 | 17.74 +9.02 0.84
PE class, h/wk 291 +198 3.14+£1.93 3.38£1.95 2.77+2.08 3.32+2.01 2.71£2.03 0.22
Free play, h/wk 6.10+6.16 5.53 +5.28 589+54 4.35+ 4.89 5.84 +5.72 4.80 + 4.95 0.61
Organized sports, h/wk 9.83+6.93 10.90 £5.80 | 10.03+7.78 | 10.92+6.09 | 10.06+6.22 | 10.36 +6.08 0.43
Organized sports:free play 36 (52.17) 430 (59.81) 97 (54.19) 19 (70.37) 56 (52.83) 26 (66.67) 0.22

ratio > 2:1
Median ratio organized 1.50 2.00 1.20 2.75 1.78 2.67 0.10

sports:free play
Main sport is team sport 44 (66.67) 291 (42.98) 89 (53.61) 9 (36.00) 48 (47.06) 17 (45.95) <0.01
Time training for main sport, 7.65+3.80 9.07 +£3.33 7.75+3.49 8.89 + 3.71 7.89+£4.05 8.75 +3.30 <0.01
mo/y
Weekly sports hours > age in 20 (29.85) 231 (32.63) 58 (33.53) 5(19.23) 29 (27.88) 9 (23.08) 0.47
years
Training >8 mo/y 44 (63.77) 536 (74.55) 116 (64.80) 20 (74.07) 70 (66.04) 28 (71.79) 0.05
Specialization
Low 34 (49.28) 233 (32.41) 67 (37.43) 10 (37.04) 43 (40.57) 9 (23.08) 0.03
Moderate 17 (24.64) 220 (30.60) 59 (32.96) 9(33.33) 36 (33.96) 15 (38.46) 0.68
High 11 (15.94) 216 (30.04) 30 (16.76) 6 (22.22) 23 (21.70) 9(23.08) <0.01
Injured 50 (72.46) 520 (72.32) 107 (59.78) 24 (88.89) 86 (81.13) 27 (69.23) <0.01
Overuse injury 35 (50.72) 239 (33.24) 46 (25.70) 15 (55.56) 47 (44.34) 16 (41.03) <0.01
Serious overuse injury 4(5.97) 92 (12.99) 9 (5.20) 5(19.23) 15 (14.42) 4 (10.26) 0.03
Acute injury 10 (14.49) 180 (25.03) 47 (26.26) 4(14.81) 24 (22.64) 6 (15.38) 0.2

BMI, body mass index; PE, physical education; SES, socioeconomic status.

“Data presented as n (%) or mean = SD.
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Figure 1. Sports specialization and serious overuse injury risk based on socioeconomic status (SES) and health insurance type.

adjusting for age and hours spent playing sports. A P value of
<0.05 was considered statistically significant.

RESULTS
Participant Characteristics and SES

Of the 1190 athletes with completed sports participation surveys,
1121 (94%) had insurance data and 1139 (96%) had SES data
satisfactory for analysis. Comparisons of athletes on private
insurance versus public assistance are noted in Table 1. The
median estimated annual household income for athletes with
public insurance was $55,123 (95% CI, $36,896-897,479) compared
with $72,817 (95% CI, $41,549-8140,473) for athletes with private
insurance. SES was further divided based on estimated median
annual household income. Median annual household incomes
were $50,080 (95% CI, $30,624-$60,383), $71,379 (95% CI, $64,284-
$81,039), and $101,456 (95% ClI, 85,740-156,394), for low-,
medium-, and high-SES tertiles, respectively, and participant
demographics based on SES are reported in Table 2.

Further study characteristics, including details regarding sports
specialization, type of training, types of sports (team vs
individual), injury type, and participant race, are provided in
Tables 1 through 3 and Figures 1 through 4.

DISCUSSION

The percentage of athletes participating in intensive, year-round
specialized sports training increases as SES increases, and
athletes with higher SES begin competitive sports at a younger
age. This is possibly due to the greater financial cost associated
with higher degrees of specialization and greater access to

various types and levels of organized sports for those of higher
SES. The proportion of athletes reporting serious overuse
injuries increased as SES increased. This may be due to higher
degrees of sports specialization and more weekly hours in
organized sports among high-SES athletes compared with low-
SES athletes. Additionally, high-SES athletes were more likely to
participate in individual sports, which may be associated with
higher rates of overuse injuries than those seen in team sports
and due to the repetition required to perfect the technical skills
of the sport.””* This may also be due to differences in the
balance of time spent in organized sports compared with free
play. A greater percentage of high-SES athletes exceeded a 2:1
ratio of weekly hours in organized sports to free play. It is
possible that the greater amounts of free play relative to
organized sports among low-SES athletes may have played a
role in reducing their risk for serious overuse injuries.
Unstructured free play may provide exposure to a wider variety
of movement patterns and exercise intensities than does
organized sports training and therefore may promote more
balanced muscle strength and flexibility and enhanced
neuromuscular control, which have been shown to reduce the
risk for injury.&ls’16 Additionally, free play is child-driven, which
may allow for more self-regulation than adult-driven organized
sports training and competition, during which a young athlete
may not feel comfortable volunteering symptoms of injury as
readily. It may be more difficult for athletes to remove
themselves from competition or training (as opposed to
removing themselves from free play) when they are fatigued or
injured due to concerns this may affect future participation or
success in the sport. They also may feel pressure to continue
participating so as to avoid disappointing parents, coaches, or
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Figure 2. Months athletes spent training for their main sports by insurance type and socioeconomic status (SES).
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Figure 3. Activity patterns based on socioeconomic status (SES) and insurance type.

teammates or because parents and coaches have invested
significant time and financial resources to support and promote
their participation.

SES and Sport Type

Athletes with public health insurance and those in lower SES
groups played more team sports, potentially related to a sex-
based bias. This is potentially the reason there were more males
in the lower SES categories, as males primarily play popular
team sports such as football and baseball. SES may influence
the selection of sport type, as team sports such as basketball
and baseball tend to be more financially accessible as they are
commonly offered at schools and park districts where fees are
minimal. However, exceptions to this rule exist, as team sports
such as hockey and lacrosse may still be expensive while others
that do not require significant equipment such as soccer may
still have costly elite clubs that recommend early specialization.

However, typically, most individual sports such as tennis and
gymnastics are more commonly offered through private clubs or
leagues where fees can be high. Individual sports also tend to
be more skill based and technical and thus may require more
organized practice and coaching to achieve success.

Limitations

The sports specialization survey developed for this study has
not been previously validated, and the cross-sectional design
did not allow for calculation of population-based injury rates or
relative risk ratios. The sample only included athletes who
sought care for their injuries from sports medicine specialists.
This likely underestimated the percentage of injuries in low-SES
groups, which have limited access to medical care, especially
from a specialist. It also may have overestimated the proportion
of overuse injuries since acute injuries are more likely to be
treated in an emergency department or urgent care center. Also,
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Figure 4. Median organized sports to free play ratios by insurance type and socioeconomic status (SES).

sports participation was self-reported and therefore subject to
recall bias. While using zip codes to estimate household
incomes may not accurately reflect actual household incomes
for our participants, this method of using zip code data to
determine SES in population-based studies is widely used and
may be the best available tool for estimating household income
data for clinical studies.>'*'"**

CONCLUSION

High-SES athletes had a higher degree of sports specialization and
reported more serious overuse injuries than low-SES athletes.
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