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IMPORTANCE Adverse childhood experiences (ACEs) are associated with long-term poor
mental health. Less is known about factors that improve long-term mental health among
those with ACEs.

OBJECTIVE To evaluate, among those exposed to ACEs, whether team sports participation
during adolescence is associated with better mental health in adulthood and whether the
association between team sports participation and mental health varies by sex.

DESIGN, SETTING, AND PARTICIPANTS This study used data from 9668 individuals who
participated in waves 1 (1994-1995) and 4 (2008) of the National Longitudinal Study of
Adolescent to Adult Health. Individuals were included if they had complete data on exposure
to ACEs (physical and sexual abuse, emotional neglect, parental alcohol misuse, parental
incarceration, and living with a single parent) and a valid sample weight. Statistical analysis
was performed from November 6, 2017, to January 4, 2019.

MAIN OUTCOMES AND MEASURES The association between team sports participation in
grades 7 to 12 (wave 1) and diagnosis of depression and/or anxiety and current depressive
symptoms (determined by Center for Epidemiologic Studies Depression scale–10 scores) at
ages 24 to 32 years (wave 4) among individuals exposed to ACEs. Multivariable logistic
regression models were weighted based on propensity scores for factors associated with
team sports participation and controlled for individual, family, and school characteristics.
Interaction terms tested whether associations between team sports participation and
mental health varied by sex.

RESULTS Of 9668 individuals included in the study (4470 male [50.0%]; mean [SD] age,
15.2 [1.75] years), 4888 (49.3%) reported 1 or more ACE and 2084 (21.3%) reported 2 or
more ACEs. Among those with ACEs, team sports participation during adolescence was
significantly associated with lower odds of receiving a diagnosis of depression (unadjusted
rate, 16.8% vs 22.0%; propensity score–weighted [PSW] adjusted odds ratio [aOR], 0.76;
95% CI, 0.59-0.97) or anxiety (11.8% vs 16.8%; PSW aOR, 0.70; 95% CI, 0.56-0.89) and
having current depressive symptoms (21.9% vs 27.5%; PSW aOR, 0.85; 95% CI, 0.71-1.01).
There were no significant differences in associations between team sports participation and
mental health by sex. Stratified analyses showed significant associations for all outcomes
among males (depression: PSW aOR, 0.67 [95% CI, 0.46-0.99]; anxiety: PSW aOR, 0.66
[95% CI, 0.45-0.96]; depressive symptoms: PSW aOR, 0.75 [95% CI 0.56-0.99]) but only
1 outcome among females (anxiety: PSW aOR, 0.73; 95% CI, 0.54-0.98).

CONCLUSIONS AND RELEVANCE Among individuals affected by ACEs, team sports
participation in adolescence was associated with better adult mental health. Team sports
may be an important and scalable resilience builder.
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A dverse childhood experiences (ACEs) classically in-
clude physical or emotional neglect or abuse, sexual
abuse, domestic abuse, exposure to household sub-

stance misuse or mental illness, parental separation or di-
vorce, and parental incarceration.1 Adverse childhood expe-
riences are common, with about half of children experiencing
1 and one-quarter experiencing 2 or more.2,3 Physical and men-
tal health problems are more prevalent among those with ACEs
throughout the life course.3-6 Risk increases in a graded fash-
ion for multiple mental health conditions (including depres-
sion and anxiety)2,7 that are associated with worse life and
health outcomes.8,9 Furthermore, the association between
ACEs and mental health is thought to be one pathway through
which parental ACEs might influence child health.10 There-
fore, interventions to prevent ACEs or ameliorate their ef-
fects have the potential to improve health throughout the
life course.11-15

Little is known, however, about what factors improve long-
term outcomes for those exposed to ACEs. Physical activity in
childhood and adolescence has been shown to have benefits
for mental health, including improvements in depressive
symptoms,16-19 stress,16 and self-esteem.18-20 Team sports in
particular are thought to lead to improved mental health be-
cause of their social nature and resulting social support.20,21

However, it is not known whether team sports participation
among the subgroup of youths exposed to ACEs is associated
with improved mental health outcomes. For example, ACEs
may affect children in ways that could alter or limit the ben-
efits of sports participation.

We sought to examine whether, among those affected by
ACEs, team sports participation during adolescence is associ-
ated with improved adult mental health. We hypothesized that
team sports participation in the context of ACEs may be asso-
ciated with improved mental health outcomes through direct
physiologic alterations, promotion of resilient characteris-
tics, and/or improved social support. Because studies have
shown differential effects of ACEs by sex22 and differential ben-
efits of physical activity on mental health by sex,20,23,24 we also
examined whether the association between team sports and
mental health varies by sex.

Methods
Study Design and Data
We used the National Longitudinal Study of Adolescent to Adult
Health (Add Health)25 to compare the emergence of 3 different
adult mental health outcomes (diagnosis of depression, diag-
nosis of anxiety, and depressive symptoms) among those with
ACEs during childhood who did and did not participate in team
sports during adolescence. We used survey data from wave 1
(collected during the 1994-1995 school year, when respon-
dents were in grades 7-12) to examine participation in team
sports during adolescence and data from wave 4 (collected in
2008 when respondents were 24-32 years of age) to examine
adult mental health. The study was approved by the UCLA
Institutional Review Board, with a waiver of informed consent
because the study was a secondary analysis of deidentified data.

Study Sample
We included individuals with data from the wave 1 in-school
interview (n = 90 118), wave 1 in-home interview (n = 15 355),
and wave 4 in-home interview (n = 11 681) who had complete
data on exposure to ACEs (9887), had been exposed to 1 or more
ACE (n = 5009), and had a valid sample weight (n = 4888). To
provide context for the analytic sample, the demographics are
given with 4870 participants with complete data and a valid
sample weight who did not report ACEs and were thus ex-
cluded from our analytic sample (Table 1). Adverse childhood
experiences included sexual abuse, physical abuse (more than
2 incidents), emotional neglect (more than 10 incidents), pa-
rental alcohol misuse (5 or more drinks on 1 occasion in the past
month), parental incarceration, and living with a single par-
ent. Physical abuse was defined as more than 2 incidents and
emotional neglect as more than 10 incidents according to defi-
nitions in a previous Add Health analysis.26

Outcomes
Three self-reported mental health outcomes were examined
in wave 4: having ever received a diagnosis of depression, hav-
ing ever received a diagnosis of anxiety, and screening posi-
tive for current depressive symptoms according to the
10-item subscale of the Center for Epidemiologic Studies
Depression scale (CES-D–10). A score of 10 or more on the
CES-D–10 was considered to be a positive screen result for
depression, which corresponds with the clinical cutoff.27

Independent Variables
The primary independent variable was participation in team
sports during adolescence. Participation was determined based
on the answer to the following wave 1 in-school question-
naire item: “Are you participating/do you plan to participate
in the following teams (check all that apply): baseball/
softball, basketball, cheerleading/dance team, field hockey,
football, ice hockey, soccer, swimming, tennis, track, volley-
ball, wrestling, other sport.”25 Adolescents were designated as
participating in team sports if they selected 1 or more sport.

Covariates were selected based on their potential to be as-
sociated with both sports participation and mental health, in-
cluding age, race/ethnicity, sex, parental education, family

Key Points
Question Is team sports participation during adolescence
associated with better long-term mental health outcomes among
individuals exposed to adverse childhood experiences?

Findings In this study of 9668 individuals from a nationally
representative database, among those with adverse childhood
experiences, team sports participation during adolescence was
significantly associated with better adult mental health outcomes,
especially for males, including lower likelihood of having ever
received a diagnosis of depression or anxiety and having current
depressive symptoms.

Meaning The findings suggest that participation in team sports
is associated with better adult mental health outcomes among
individuals exposed to adverse childhood experiences.
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Table 1. Descriptive Statistics for Individuals Exposed to ACEs and Adolescents Not Reporting ACEsa

Characteristic
ACEs
(n = 4888)

No ACEs
(n = 4780) P Value

Age in wave 1, mean (SD) 15.17 (1.74) 15.25 (1.75) .21

Male 2147 (48.0) 2323 (52.0) .003

Race/ethnicity

White 2385 (61.6) 2927 (74.8) <.001

Black 1380 (21.7) 748 (10.1) <.001

Hispanic 769 (10.8) 674 (9.0) .07

Asian, Native American, or other 353 (5.9) 427 (6.0) .84

Parental education

High school or less 2384 (51.6) 1944 (44.4) <.001

Some college 1481 (31.5) 1369 (28.1) .01

College graduate or more 982 (17.0) 1402 (27.5) <.001

Family structure

2 Parents 2496 (52.9) 4607 (96.3) <.001

Single mom 1901 (36.6) 74 (1.4) <.001

Single dad or other 491 (10.5) 99 (2.3) <.001

Gap in health insurance 3002 (63.0) 2194 (46.1) <.001

School region

West 995 (15.3) 1000 (14.8) .72

Midwest 1287 (31.9) 1157 (26.8) .10

South 1928 (38.3) 1908 (42.6) .07

Northeast 678 (14.6) 715 (15.9) .38

School type

Public 4565 (93.6) 4334 (91.3)
.05

Private 323 (6.4) 446 (8.7)

School mean daily attendance

≥95% 1508 (37.1) 1766 (43.5)

<.001
90%-94% 2253 (44.0) 2178 (46.2)

85%-89% 816 (10.8) 688 (7.6)

75%-84% 300 (8.1) 117 (2.7)

Participation in other activities 2567 (51.2) 2794 (58.2) <.001

School connectedness, points, mean (SD)b 21.77 (4.42) 22.90 (4.01) <.001

Self-esteem, points, mean (SD)c 18.70 (3.04) 19.09 (2.66) <.001

Feeling socially accepted, points, mean (SD)d 4.07 (0.81) 4.11 (0.71) .07

Feeling friends care, points, mean (SD)e 4.22 (0.81) 4.32 (0.71) <.001

Times played sport in past week

0 1421 (26.9) 1272 (24.1)

.09
1-2 1376 (27.5) 1330 (28.1)

3-4 927 (20.5) 924 (20.8)

≥5 1164 (25.0) 1251 (27.0)

Times exercised hard in past week

0 265 (5.1) 209 (4.0)

.37

1-2 1010 (21.2) 989 (21.3)

3-5 1425 (31.3) 1378 (30.3)

6-7 678 (16.7) 813 (17.9)

>7 1033 (25.7) 1036 (26.4)

(continued)
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structure, an indicator for having a gap in health insurance at
any wave, and school characteristics (region, public or pri-
vate, and average daily attendance).

Potential mediators included variables that are associ-
ated with changes in psychosocial support (school connect-
edness, self-esteem, feeling socially accepted, and feeling that
friends care)28,29 and possible physiologic changes (level of
physical activity over the past week, times exercised hard over
the past week).

Statistical Analysis
Univariate analyses examined distributions of the 3 outcome
variables, primary regressor, and covariates. Bivariate analy-
ses included χ2 tests and analysis of variance. Separate mul-
tivariable logistic regressions examined the association be-
tween participating in team sports in adolescence and each of
the 3 adult mental health outcomes, controlling for the covar-
iates listed above. All statistical analyses were performed in
Stata, version 15.1 (StataCorp). The svy and subpop option was
used to adjust for survey design elements including stratifi-
cation, clustering, and weighting. We included a gen-

der × sports participation interaction term in the models and
conducted sex-stratified analyses to explore whether the as-
sociation between team sports and mental health varies by sex.

To account for children who participate in team sports po-
tentially being inherently different from those who do not, we
weighted the analyses for participation in team sports based
on propensity scores. Candidate variables for the propensity
score–weighted model included factors thought to be associ-
ated with participation in extracurricular activities based on
a review of the literature; these factors were mapped to vari-
ables in Add Health.30 First, associations were examined among
potential variables; if the associations were moderate or strong,
an index was created when possible, and when not possible,
the variable with the strongest bivariate association with team
sports participation was used. The components of the propen-
sity score were sex, race/ethnicity, parental education, whether
the adolescent played a sport with his or her father in the past
month, region, urbanicity, school size, and neighborhood con-
nectedness. The propensity score was developed according to
published methods for propensity score–weighted analyses
with complex surveys.31 The method involved using the sur-

Table 1. Descriptive Statistics for Individuals Exposed to ACEs and Adolescents Not Reporting ACEsa (continued)

Characteristic
ACEs
(n = 4888)

No ACEs
(n = 4780) P Value

Dependent variables

Depression diagnosis 876 (19.1) 589 (13.2) <.001

Males 242 (12.6) 185 (8.3)

Females 634 (25.0) 404 (19.7)

Anxiety diagnosis 628 (14.0) 476 (11.5) .02

Males 163 (7.8) 139 (7.4)

Females 465 (19.7) 337 (15.9)

Depressive symptoms 1132 (24.0) 681 (14.5)

Males 396 (21.1) 279 (11.5) <.001

Females 736 (27.4) 402 (17.8)

Age at diagnosis of depression, mean (SD) 20.5 (5.5) 21.4 (5.1) NA

Age at diagnosis of anxiety, mean (SD) 22.64 (4.9) 22.50 (4.9) NA

Depression diagnosis before wave 1 126 (2.4) 54 (1.2) .006

Anxiety diagnosis before wave 1 43 (0.9) 24 (0.5) .07

Wave 1 depressive symptoms 1372 (26.6) 943 (18.1) <.001

Abbreviations: ACE, adverse childhood experience; NA, not applicable.
a Data are presented as number/total number (percentage) of individuals unless

otherwise indicated. Sample weights were applied. No ACEs includes the
general adolescent population in National Longitudinal Study of Adolescent to
Adult Health25 who did not report ACEs.

b Uses responses to 6 statements to create a scale measure of school
connectedness: "How much do you agree or disagree with the following
statements?” "You feel close to people at your school," "you feel like you are a
part of your school," "you are happy to be at your school," "the teachers at your
school treat students fairly," and "you feel safe in your school," with responses
on a 5-point scale ranging from 1 (strongly agree) to 5 (strongly disagree)
(reverse coded), and "How much do you feel that your teachers care about
you?" with responses ranging from 1 (not at all) to 5 (very much). Higher scores
indicate greater school connectedness.28

c Uses responses to 5 statements to create a scale measure of self-esteem: “Do
you agree or disagree with the following statement?” “You have a lot of good

qualities,” “you have a lot to be proud of,” “you like yourself just the way you
are,” and “you feel loved and wanted,” with responses on a 5-point scale
ranging from 1 (strongly agree) to 5 (strongly disagree) (reverse coded), and
“How often was the following been true over the past week? You felt that you
were just as good as other people,” with responses ranging from 0 (never or
rarely) to 3 (most of the time or all of the time). Higher scores indicate greater
self-esteem.28

d Uses responses to the following statement to create a scale measure of
self-esteem: "Do you agree or disagree with the following statement? You feel
socially accepted," with answers ranging from 1 (strongly agree) to 5 (strongly
disagree) (reverse coded). Higher scores indicate greater feelings of social
acceptance.29

e Uses responses to the following statement to create a scale measure of feeling
friends care: "How much do you feel that your friends care about you?" with
answers ranging from 1 (not at all) to 5 (very much). Higher scores indicate
greater feeling that friends care.29
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vey weight as a covariate in the propensity score model, cal-
culating the propensity score, assessing the score’s balance
across the 2 groups, weighting the 2 groups by the score, and
multiplying the propensity score by the survey weight to ob-
tain a new weight. Each outcome was then modeled using
svyset in Stata with the new weight.

In sensitivity analyses, we compared the propensity score–
weighted analysis with models without propensity score
weighting. We assessed for reverse causality by accounting for
baseline mental health in wave 1, excluding those with a di-
agnosis of the relevant condition at baseline when modeling
diagnosis of depression or anxiety and controlling for base-
line CES-D–10 score when modeling depression symptoms. To
examine whether team sports participation might be a proxy
for participation in any school-related activities, we modeled
whether participation in other activities (such as orchestra,
band, chorus, and drama club) was associated with each men-
tal health outcome. We also assessed for a dose-response re-
lationship, with the dose being number of sports in which
individuals participated, and examined the association of spe-
cific sport types with each mental health outcome.

We tested whether each mediating variable was signifi-
cantly associated with team sports participation and each men-
tal health outcome and whether the associations between team
sports participation and mental health diminished when the
variable was included in the model. We used the Karlson-
Holm-Breen method to determine the degree to which the me-
diating variable affected the association between team sports
participation and each adult mental health outcome.32 Statis-
tical significance was set at P ≤ .05, and 2-sided tests were used.
Missing data represented less than 1% for all variables in our
primary analyses. Statistical analysis was performed from
November 6, 2017, to January 4, 2019.

Results
Of 9668 individuals included in the study (4470 male [50.0%];
mean [SD] age, 15.2 [1.75] years), 4888 (49.3%) individuals re-
ported 1 or more ACE and 2084 (21.3%) reported 2 or more
ACEs. The most common ACE was having a single parent (2670;
27.2%), followed by parental incarceration (1657; 16.7%) and
parental alcohol misuse (1177; 13.5%). Sexual abuse was least
common (488; 5.2%), followed by physical abuse (925; 9.1%)
and emotional neglect (1097; 11.2%). Table 1 shows the de-
scriptive statistics for the study population (those with 1 or
more ACEs) and compares it with the Add Health population
who did not have ACEs (excluded from the analytic sample).
The population affected by ACEs included significantly fewer
non-Hispanic white individuals, more black individuals, lower
parental education, and higher rates of gaps in health insur-
ance. Individuals exposed to ACEs also had lower levels of par-
ticipation in team sports and other school-related activities.

Frequency of Mental Health Outcomes
At baseline (wave 1), adolescents with ACEs were significantly
more likely to have received a diagnosis of depression (126 [2.4%]
vs 54 [1.2%], P = .006) and have current depressive symptoms

(1372 [26.6%] vs 943 [18.1%], P < .001) compared with adoles-
cents without ACEs (Table 1). Baseline rates of having received
a diagnosis of anxiety were not significantly different between
the 2 groups (43 [0.9%] vs 24 [0.5%], P = .07). In adulthood,
those with a history of ACEs had high rates of all 3 mental health
outcomes, with 876 (19.1%) having received a diagnosis of de-
pression, 628 (14.0%) having received a diagnosis of anxiety, and
1132 (24.4%) having current depressive symptoms. The mean
(SD) age at diagnosis was 20.5 (5.5) years for depression and 22.6
(4.9) years for anxiety.

Team Sports Participation During Adolescence
and Adult Mental Health
Team sports participation during adolescence was associated
with significantly lower odds of having ever received a diag-
nosis of depression (unadjusted rate, 16.8% vs 22.0%; propen-
sity score–weighted adjusted odds ratio [aOR], 0.76; 95% CI,
0.59-0.97) and having ever received a diagnosis of anxiety
(unadjusted rate, 11.8% vs 16.8%; propensity score–weighted
aOR, 0.70; 95% CI, 0.56-0.89). Team sports participation was
not significantly associated with current depressive symp-
toms after full adjustment (unadjusted rate, 21.9% vs 27.5%;
propensity score–weighted aOR, 0.85; 95% CI, 0.71-1.01).

Differential Associations by Sex
The association between team sports and better mental health
was not significantly different for males and females (a team
sports participation × gender interaction term was not signifi-
cant for any of the 3 mental health outcomes) (depression:
propensity score–weighted aOR, 0.86 [95% CI, 0.57-1.30];
anxiety: propensity score–weighted aOR, 0.89 [95% CI, 0.55-
1.48]; current depressive symptoms: propensity score–
weighted aOR, 0.83 [95% CI, 0.59-1.18]). However, sex-
stratified analyses revealed a greater number of significant
associations between team sports participation and mental
health for boys than for girls (Figure). Among boys with ACEs,
team sports participation during adolescence remained sig-
nificantly associated with lower odds of each mental health
outcome (depression: propensity score–weighted aOR, 0.67
[95% CI, 0.46-0.99]; anxiety: propensity score–weighted aOR,
0.66 [95% CI, 0.45-0.96]; depressive symptoms: propensity
score–weighted aOR, 0.75 [95% CI, 0.56-0.99]), whereas for
girls, team sports participation was only significantly associ-
ated with lower odds of having ever received a diagnosis of
anxiety (propensity score–weighted aOR, 0.73; 95% CI, 0.54-
0.98) (Figure).

Sensitivity Analyses
To assess for reverse associations, we accounted for baseline
mental health. The association between participation in team
sports and mental health remained significant for anxiety and
was nearly significant for depression diagnosis and current de-
pressive symptoms (eTable 1 in the Supplement). To examine
whether team sports participation might be associated with
participation in any school-related activities, we modeled
whether participation in other activities was associated with
each mental health outcome. Unlike participation in team
sports, participation in other school-based activities was not
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significantly associated with lower odds of any of the mental
health outcomes in adulthood (eTable 2 in the Supplement).
We also assessed for a dose-response relationship between
number of sports in which individuals participated and each
mental health outcome (eTable 3 in the Supplement). Al-
though there was a consistent association for those partici-
pating in 1 or 2 sports, there was not consistent evidence of a
dose-response relationship. Furthermore, we examined the as-
sociation between specific sport types and each mental health
outcome (eTable 4 in the Supplement). Although limited by
cell sizes, the 4 largest sports had negative associations with
each mental health outcome, with basketball and football hav-
ing significant associations. Thus, the results do not seem to
be driven by a particular sport.

Mediating Variables
To better identify the pathways though which team sports
participation might improve mental health, we tested
whether the associations between sports participation and
the study outcomes were mediated by increased psychoso-
cial support, physiologic changes, or both. Candidate media-
tors included school connectedness, self-esteem, feeling
socially accepted, feeling as if friends care, level of physical
activity over the past week, and times exercised hard over
the past week. We examined each candidate mediator in

each model and used the Karlson-Holm-Breen method32 to
quantify the proportion of the association between sports
participation and mental health that was mediated (Table 2).
School connectedness (depression, 14.9%; current depres-
sive symptoms, 16.7%; and anxiety, 10.3%), self-esteem (de-
pression, 11.0%; current depressive symptoms, 29.0%; and
anxiety, 7.8%), and feeling socially accepted (depression,
14.6%; current depressive symptoms, 20.6%; and anxiety,
10.0%) significantly mediated the association between team
sports and all 3 mental health outcomes; together, they
mediated 15.8%-35.8% of the association.

Discussion
In this analysis of a large nationally representative database,
49% of adolescents experienced 1 or more ACEs, which is simi-
lar to rates found in other large-scale analyses.2,3 Children af-
fected by ACEs had poor mental health outcomes, with greater
numbers of ACEs being associated with higher frequencies of
ever having received a diagnosis of depression or anxiety and
depressive symptoms in adulthood. Despite this risk profile,
team sports participation during adolescence was signifi-
cantly associated with improved adult mental health, particu-
larly for boys, suggesting that exposure to protective factors

Figure. Association of Participation in Team Sports With Depression, Current Depressive Symptoms, and Anxiety Among Males and Females

0.4 0.8 1.20.6 1.0
Propensity Score–Weighted Adjusted OR (95% CI)

Greater Odds
of an Association

Lesser Odds
of an AssociationOutcome

Males

Propensity Score
Weighted Adjusted
OR (95% CI)

Depression 0.67 (0.46-0.99)
Current depressive symptoms 0.75 (0.56-0.99)
Anxiety 0.66 (0.45-0.96)

Females
Depression 0.79 (0.60-1.04)
Current depressive symptoms 0.91 (0.72-1.16)
Anxiety 0.73 (0.54-0.98)

Sample weights have been applied. Overlapping 95% CIs demonstrate no
statistically significant difference between the effect sizes for males vs females.
Data were adjusted for age in wave 1, race/ethnicity (non-Hispanic white, black,
Hispanic, and Asian, Native American, or other), sex, parental education (high
school or less, some college, and college graduate or more), family structure (2
parents, single mom, and single dad or other), gap in health insurance between

wave 1 and wave 4, region, and school characteristics (public or private and
mean daily attendance). Depression was defined as having received a diagnosis
of depression; current depressive symptoms, a score of 10 or higher on the
10-item subscale of the Center for Epidemiologic Studies Depression scale; and
anxiety, having received a diagnosis of anxiety.

Table 2. Mediation of the Association Between Team Sports Participation and the 3 Mental Health Outcomesa

Mediating Variable Depression, % P Value Current Depressive Symptoms, % P Value Anxiety, % P Value
School connectedness 14.9 .003 16.7 .003 10.3 .01

Self-esteem 11.0 .007 29.0 <.001 7.8 .02

Social acceptance 14.6 .002 20.6 .001 10.0 .01

All 22.6 <.001 35.8 .001 15.8 .002
a Sample weights were applied. Data were adjusted for age in wave 1,

race/ethnicity (non-Hispanic white, black, Hispanic, and Asian, Native
American, or other), sex, parental education (high school or less, some college,
and college graduate or more), family structure (2 parents, single mom, and
single dad or other), gap in health insurance between wave 1 and wave 4,

region, and school characteristics (public or private and mean daily
attendance). Depression was defined as having received a diagnosis of
depression; current depressive symptoms, a score of 10 or higher on the
10-item subscale of the Center for Epidemiologic Studies Depression–10 scale;
and anxiety, having received a diagnosis of anxiety.
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in childhood might be associated with improved long-term
mental health in this vulnerable population.

These findings suggest that children affected by ACEs
might benefit from participating in team sports and other pro-
grams that provide psychosocial support. Given the infrastruc-
ture that exists for youth sports in the United States already,
augmenting and expanding sports programs may be a rela-
tively achievable and inexpensive strategy to mitigate the as-
sociation of ACEs with health. Ensuring that such programs
maintain access for youths at high risk for exposure to ACEs
is an important consideration for policymakers and child health
advocates. For example, sports programs that require high fees
for participation or that are limited to high-resource neigh-
borhoods might exacerbate, rather than mitigate, health dis-
parities associated with ACEs. This is a growing concern given
school budget challenges and the emergence and expansion
of pay-to-play policies.33,34

Clinicians might consider specifically encouraging pa-
tients with ACEs to participate in team sports or other activi-
ties that build social support, particularly those with a low like-
lihood for physical injury or concussion. The American Academy
of Pediatrics13 suggests that pediatricians routinely screen for
ACEs. Thus, clinicians may soon be tasked with providing rec-
ommendations to families affected by ACEs regarding how best
to support the long-term health of their children. Identifying in-
terventions that increase resilience for patients with ACEs may
be critical for moving from merely documenting the associa-
tions between ACEs and negative health outcomes to prevent-
ing and/or improving those outcomes.

Our mediation analysis suggests that active variables as-
sociated with resilience building that could be targeted by other
interventions include school connectedness, self-esteem, and
feeling socially accepted. These same resilience factors might
be enhanced by programs at the school- and community-
level in line with the Centers for Disease Control and Preven-
tion’s Whole School, Whole Community, Whole Child model.35

Given the population health and intergenerational health con-
sequences of ACEs, identifying practical strategies to build re-
silience, rigorously evaluating such interventions, and then in-
vesting in evidence-based strategies to enhance resilience
might yield significant health benefits for a substantial group
of children and adults.

Limitations
This study is limited by the study design and variables avail-
able in Add Health. There was some loss to follow-up over
the course of this study and incomplete data on certain vari-
ables. However, the proportion of missing data among all
variables in the primary analyses was less than 1%. The team
sports participation survey question asked about current and
planned participation, which may not have occurred. This

likely biases our results toward the null hypothesis. Similarly,
the sensitivity analyses accounting for baseline mental health
may be overly conservative because adolescent mental
health may be an intermediate outcome. We attempted to
assess for dose-response using number of sports because the
survey did not ask about intensity of participation, but this is
an inadequate proxy. Number of sports often does not indi-
cate intensity of participation. Involvement in 3 or more
sports, for instance, may indicate a different nature of
involvement (less intensive, less committed), limiting its use
in a dose-response analysis. Alternatively, participating in
more sports may increase stress owing to the large time com-
mitment and could signal a more fragmented social support
network. Regardless, there is little reason to expect a dose-
response relationship is this context. In addition, compo-
nents of the ACE indicator could be subject to recall and
social desirability bias because they required recall of events
before 18 years of age and address sensitive issues. These
biases would tend to lead to underreporting of ACEs. How-
ever, it is reassuring that the rates of ACEs found are similar
to those reported in other large-scale studies.2,3 Furthermore,
although we controlled for contextual factors and conducted
propensity score weighting for sports participation, unmea-
sured differences between adolescents who participate in
sports and those who do not may remain and confound
results. For example, an unmeasured confounder would
need to have a propensity score–weighted aOR of 1.56 (95%
CI, 1.21-2.78) for depression, 1.40 (95% CI, 1.00-2.19) for
depressive symptoms, and 1.67 (95% CI, 1.51-3.00) for anxi-
ety to account for our findings.

Furthermore, causality could not be determined with our
study design. Social determinants of health are difficult to iso-
late, even with comprehensive modeling. It is impossible to
fully capture the social environment of a teenager, and this en-
vironment is constantly changing. Although team sports may
help mitigate the effects of ACEs for some individuals, other
factors likely play a role in mitigating these effects also, such
as change in economic status and income level.36

Conclusions
These findings appear to have important implications for pe-
diatricians and parents of children exposed to ACEs. Given that
participation in team sports was associated with improved
adult mental health among those with ACEs, pediatricians
might consider recommending team sports participation for
patients with ACEs and parents might consider enrolling their
children with ACEs in team sports. Similarly, policymakers and
child health advocates may consider advocating to make these
programs accessible, equitable, and strong.
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