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Abstract

IMPORTANCE Safe, stable, and nurturing childhood relationships and environments promote
optimal child development. It is less understood how these experiences measurably affect
individuals’ lifelong health and well-being into adulthood.

OBJECTIVE To assess health and life opportunities and economic value associated with positive
childhood experiences (PCEs) reported by adults.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study used Behavioral Risk Factor
Surveillance Survey data from adults (�18 years) from 4 states (Kansas [2020], Montana [2019],
South Carolina [2020], and Wisconsin [2015]), analyzed from May 2023 to April 2024.

EXPOSURE Seven PCEs (adult made you feel safe and protected, felt you belonged in high school,
felt supported by friends, at least 2 adults that took an interest in you, felt your family stood by you,
enjoyed community traditions, and felt able to talk to your family).

MAIN OUTCOMES AND MEASURES Primary outcomes were PCE prevalence by count (1-2, 3-5, or
6-7 PCEs), adjusted prevalence ratios (aPRs) representing the association of PCEs with adult
outcomes, and the estimated economic value of PCE-associated, averted morbidity and mortality for
chronic health conditions and risk behaviors. Regression models of adult cohorts by PCE exposure
and matched by demographic characteristics were used to assess associations of PCEs with current
life opportunities (postsecondary education and income), health risk behaviors (moderate to heavy
drinking and smoking), chronic health conditions (arthritis, asthma, cancer, chronic obstructive
pulmonary disease [COPD], depression, diabetes, heart disease, kidney disease, overweight or
obesity, and stroke), and overall physical and mental health. Prevented fractions for the population
were used to calculate the reduced proportion of total disease-specific medical spending and healthy
life-years savings associated with PCEs.

RESULTS The sample size was 20 916 individuals (11 357 female [54.3%]; 4469 aged 55-64 years
[21.4%]). Approximately one-half of adults (53.1%; 95% CI, 52.1-54.1) reported a high PCE score. A
higher PCE score was associated with increased likelihood of attaining postsecondary education (1-2
PCEs: aPR, 1.23; 95% CI, 1.04-1.06; 3-5 PCEs: aPR 1.44; 95% CI, 1.23-1.67; 6-7 PCEs: aPR, 1.64; 95%
CI, 1.42) and greater annual household income (1-2 PCEs: aPR, 1.33; 95% CI, 1.05-1.69; 3-5 PCEs: aPR,
1.74; 95% CI, 1.40-2.16; 6-7 PCEs: aPR, 2.17; 95% CI, 1.75-2.68), and lower likelihood of smoking (3-5
PCEs: aPR, 0.79; 95% CI, 0.70-0.89; 6-7 PCEs: aPR, 0.64; 95% CI, 0.57-0.72). Higher PCE scores
were also associated with lower prevalence of most chronic conditions (any condition for those with
3-5 PCEs: aPR, 0.88; 95% CI, 0.83-0.93; any condition for those with 6-7 PCEs: aPR, 0.78; 95% CI,
0.74-0.83) including arthritis, asthma, cancer, COPD, depression, diabetes, heart disease, overweight
or obesity, and poor general physical or mental health compared with having no PCEs. The estimated
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Abstract (continued)

annual economic value of PCE-associated, reduced chronic disease in the 4 analyzed states was
$215.9 billion ($3.1 billion in lower medical spending cost and $212.8 billion in additional healthy life-
years) for respondents with PCE scores of 3 or more, which corresponded to an estimated $28 132
per adult per year, or $782 000 over their lifetimes.

CONCLUSIONS AND RELEVANCE This cross-sectional study quantified the importance of PCEs for
lifelong health and well-being. The economic benefits associated with PCEs support consideration
of strategies to promote these childhood experiences.

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435

Introduction

Childhood experiences affect brain development and lifelong health.1-4 Recent research has
identified types of positive childhood experiences (PCEs) that are associated with better adult
outcomes, including safe, stable, nurturing relationships and environments; feeling a sense of
belonging; and having opportunities to live, learn, and play in a safe community.1,2,5-7 These results
complement published associations of adverse childhood experiences (ACEs)—such as experiencing
abuse or neglect or growing up with household dysfunction—with worse health and life opportunity
outcomes and substantial economic costs.8-10 PCEs may have the ability to mitigate the negative
impacts of ACEs on health.1-4

Despite their potential importance, efforts to surveil PCEs at a population level are relatively
nascent. Several existing surveillance systems have recently been enhanced to collect national, state,
and local PCE data, and support research on associations of PCEs with health outcomes and risk
behaviors. A set of PCE measures constructed using survey items adapted from the Child and Youth
Resilience Measure-2811 was included as state-added questions on the Centers for Disease Control
and Prevention Behavioral Risk Factor Surveillance Survey (BRFSS) in Wisconsin in 2015.1,11-13 The
Wisconsin BRFSS study reported associations of PCEs with lower levels of adult depression and
higher levels of adult social and emotional support, even after adjusting for exposure to ACEs.1 Other
single-state BRFSS studies have shown that adults with high PCEs had lower prevalence of alcohol,
tobacco, and other drug use, and improved overall health.2,5 In an analysis of 4 states (Kansas,
Montana, South Carolina, and Wisconsin), most adults (55%) reported having at least 6 of the 7
assessed PCEs; prevalence varied by race, gender, and sexual orientation but not by state. Higher
PCE scores were associated with higher educational and income attainment.14 The present study
combines BRFSS PCE data from 4 states to assess previously unexamined health outcomes and
quantify economic benefits associated with PCEs.

Methods

This cross-sectional study followed Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline15 and applicable elements of the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) reporting guideline.16 Combined BRFSS data
from Kansas (2020), Montana (2019), South Carolina (2020), and Wisconsin (2015) were used to
assess the associations of adults’ self-reported PCEs with current health characteristics and life
opportunities. Data included all states with available BRFSS PCE data at the time of the analysis; the
year of administration varied by state. This secondary analysis of anonymous public health
surveillance data did not constitute human research and therefore did not require institutional
review board review or exemption or participant informed consent (Common Rule 45 CFR §46).
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BRFSS methods have been reported previously.17 Survey response rates by state were 45.0%
to 51.5%, and item-level response to PCE questions ranged from 97.3% to 99.6%. Respondents who
were not current residents of the survey state (249 respondents [1%]) or who were missing 2 or more
PCE items (3728 respondents [15%]) were excluded. Respondents were weighted to represent
adults across included states. Using scoring guidelines from the initial formulation and testing of the
PCEs measure,1 7 PCE exposures (adult made you feel safe and protected, felt you belonged in high
school, felt supported by friends, at least 2 adults that took an interest in you, felt your family stood
by you, enjoyed community traditions, and felt able to talk to your family) were classified as
affirmative if respondents identified the PCEs as occurring often or most of the time and assessed by
count (0, 1-2, 3-5, or 6-7 PCEs).1,14 All PCE questions referred to experiences before the age of 18
years. Adult outcomes assessed for association with PCEs included life opportunities (attended or
completed college or technical school and annual household income exceeded $50 000), health risk
behaviors (moderate or heavy drinking and/or ever smoking �100 cigarettes), chronic conditions
(arthritis, asthma, cancer, chronic obstructive pulmonary disease [COPD], depression, diabetes,
heart disease, kidney disease, overweight or obesity, and stroke), and overall physical and mental
health. We included the social constructs of race and ethnicity to better understand inequities in
experiences of PCEs and contextualize our findings within prior research concerning disparities in
health outcomes by race and ethnicity.18,19 Race and ethnicity responses were self-reported using 2
separate questions that were subsequently combined into a calculated race and ethnicity variable
with 7 categories: American Indian or Alaskan Native only (non-Hispanic), Asian only (non-Hispanic),
Black or African American only (non-Hispanic), Hispanic, multiracial (non-Hispanic), White only
(non-Hispanic), and another race only (non-Hispanic; included respondents who reported they are
Native Hawaiian, Pacific Islander, or another race group not listed in the question responses and are
not of Hispanic origin). All respondents who responded affirmatively to the Hispanic ethnicity
question were classified as Hispanic. Study measure definitions are reported in eTable 1 in
Supplement 1. We calculated prevalence of PCEs, adjusted prevalence ratios (aPRs) representing the
association of PCEs with adult characteristics, and the estimated economic value of PCE-associated
lower prevalence of morbidity and mortality for chronic health conditions and risk behaviors.
Prevented fractions for the population (PFP) were calculated to examine the reduced burden of
chronic disease associated with PCEs, and population attributable fractions (PAFs) were calculated
to examine the proportion of adults with improved life opportunities associated with existing
prevalence of PCE exposure. PFPs represent the reduced proportion of disease occurrence,20 and
PAFs represent the increased proportion of life opportunities associated with the existing level of
exposure. PFPs and PAFs based on observational data are not definitively causal.21 The cost analysis
used the societal perspective, including tangible and intangible costs to multiple payers. Annual cost
estimates used a 1-year time horizon. Per affected person lifetime estimates were based on annual
costs discounted 3% to present value applied to the current average duration of US adult life
expectancy (from 18-79 years for all participants). The economic value is presented in terms of total
population annual, per affected adult annual, and per affected adult lifetime values.

Statistical Analysis
Statistical analysis was performed from May 2023 to April 2024 using Stata version 17.0 (StataCorp).
Weighted prevalence estimates of PCEs by count are presented for the total population and by sex,
state, race and ethnicity, and age group. To better isolate the effect size of PCE exposure in the
associations of PCEs and adult characteristics, propensity score matching (psmatch2 package) was
used to match persons without PCE exposure to persons with PCEs who had similar demographic
characteristics (sex, race and ethnicity, age, and state of residence).22-24 A one-to-many match used
kernel weighting for complex survey designs with a Mahalanobis component to ensure better fit of
model covariates.22,25-27 Propensity score matching resulted in demographic characteristics of adults
who did not report PCE exposure closely matching the characteristics of respondents with reported
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PCE exposures (eTable 2 in Supplement 1), ensuring that any differences in outcomes between
persons with or without PCEs exposure were likely associated with PCEs.28

Generalized linear models with log link and binomial distribution estimated the association of 1
to 2, 3 to 5, and 6 to 7 PCEs with adult characteristics in terms of aPRs, compared with 0 PCEs as the
referent. Following the approach of a recent report10 on the economic burden of ACEs-associated
chronic disease in adulthood, PCE PFPs were calculated when modeled aPRs indicated a statistically
significant association (2-sided P < .05) between PCEs and evaluated outcomes. PCE PFPs were
calculated as described in Khosravi et al29 and multiplied by estimates of total annual medical
spending and number of disability-adjusted life-years (a measure of lost life-years owing to ill health,
disability, or early death) from the 2019 Global Burden of Disease Study30,31 among adults (aged �20
years) in the 4 analysis states combined to estimate the reduced proportion of those conditions and
risk behaviors statistically associated with PCE exposure. Total US medical spending estimates
(public insurance including Medicare, Medicaid, and other government programs; private insurance;
or out-of-pocket payments) by health condition or risk behavior were inflated to 2019 US dollars
(from original reporting as 2015 US dollars) and apportioned by US state using total medical spending
by state of residence from the US Centers for Medicare & Medicaid Services.30,32-34 Each disability-
adjusted life-year (which represents the loss of 1 year of equivalent full health) was valued at
$540 000 (2019 USD).35,36 This value from the US Department of Health and Human Services is
derived from quality-adjusted life expectancy and value of statistical life, a monetary estimate of the
collective value placed on mortality risk reduction as derived in research studies through revealed
preferences (eg, wage differences for dangerous occupations) or stated preferences from surveys
soliciting individual persons’ willingness to pay for mortality risk reduction. Medical spending and
disability-adjusted life-year source data were already adjusted for other health issues (eg, medical
spending estimate for depression excluded costs for coexisting chronic diseases) and, therefore,
consistent with previous similar studies, no other adjustment was applied.

Results

Our overall sample size was 20 916 individuals (11 357 female [54.3%]; 4469 aged 55-64 years
[21.4%]) weighted to represent 9.27 million adults across included states. The weighted sample
included 530 American Indian or Alaska Native individuals (2.5%), 129 Asian individuals (0.6%), 1651
Black or African American individuals (7.9%), 567 Hispanic individuals (2.7%), 419 multiracial
individuals (2.0%), 17 212 White individuals (82.3%), and 164 individuals who reported another race
(0.8%). Overall, approximately one-half of adults (53.1%; 95% CI, 52.1%-54.1%) reported 6 to 7 PCEs,
34.7% (95% CI, 33.7%-35.7%) reported 3 to 5 PCEs, 9.7% (95% CI, 9.1%-10.2%) reported 1 to 2 PCEs,
and 2.5% (95% CI, 2.2%-2.9%) reported 0 PCEs (Table 1). Adults in Montana (aPR, 0.90; 95% CI,
0.86-0.94) and Wisconsin (aPR, 0.93; 95% CI, 0.89-0.98) were less likely than adults in Kansas to
report 6 to 7 PCEs. Compared with White adults, American Indian and Alaska Native (aPR, 0.70; 95%
CI, 0.57-0.86), Black or African American (aPR, 0.89; 95% CI, 0.83-0.96), Hispanic (aPR, 0.73; 95%
CI, 0.63-0.84), and multiracial adults (aPR, 0.82; 95% CI, 0.69-0.97), as well as adults who reported
another race (aPR, 0.72; 95% CI, 0.53-0.98), were less likely to report 6 to 7 PCEs. Adults aged 35
years or older were more likely to report 6 to 7 PCEs than adults aged 18 to 24 years (35-44 years:
aPR, 1.11; 95% CI, 1.01-1.22; 45-54 years: aPR, 1.10; 95% CI, 1.01-1.21; 55-64 years: aPR, 1.10; 95% CI,
1.01-1.20; �65 years: aPR, 1.19; 95% CI, 1.10-1.29).

Compared with adults with 0 PCEs (Table 2), there was progressively higher likelihood of
attaining postsecondary education and an income of $50 000 or more among adults with 1 to 2 PCEs
(education: aPR, 1.23; 95% CI, 1.04-1.06; income: aPR, 1.33; 95% CI, 1.05-1.69), 3 to 5 PCEs
(education: aPR 1.44; 95% CI, 1.23-1.67; income: aPR, 1.74; 95% CI, 1.40-2.16), and 6 to 7 PCEs
(education: aPR, 1.64; 95% CI, 1.42-1.90; income: aPR, 2.17; 95% CI, 1.75-2.68). Exposure to 3 to 5
PCEs (aPR, 0.79; 95% CI, 0.70-0.89) and 6 to 7 PCEs (aPR, 0.64; 95% CI, 0.57-0.72) were each
associated with progressively lower likelihood of smoking compared with those with 0 PCEs. Higher
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PCE scores were associated with lower incidence of poor mental health (3-5 PCEs: aPR; 0.70; 95% CI,
0.66-0.90; 6-7 PCEs: aPR, 0.54; 95% CI, 0.47-0.63) or physical health (1-2 PCEs: aPR, 0.73; 95% CI,
0.60-0.89; 3-5 PCEs: aPR, 0.74; 95 CI, 0.62-0.87; 6-7 PCEs: aPR, 0.55; 95% CI, 0.47-0.65). Higher
PCE scores were also associated with lower prevalence of most chronic conditions (any condition for
those with 3-5 PCEs: aPR, 0.88; 95% CI, 0.83-0.93; any condition for those with 6-7 PCEs: aPR, 0.78;
95% CI, 0.74-0.83), except for stroke and kidney disease. Population estimates of health conditions
prevented and the economic effects of these reductions are reported in Table 3 and eTable 3 in
Supplement 1.

The calculated PFP of COPD associated with any PCEs was 18.29%, suggesting that the burden
of COPD was 18.29% lower than it would be if the population had not experienced PCEs. Ranked
PCE PFPs for other conditions were 2.53% for overweight or obesity, 5.88% for diabetes, 7.78% for
asthma, 11.64% for arthritis, 13.85% for poor mental health, 16.01% for cancer, 17.08% for heart
disease, 18.06% for depression, and 24.14% for poor physical health. Overall, the estimated annual
economic value of PCE-associated reduced chronic disease implied by these prevented fractions was
$215.9 billion in the 4 states—comprising $3.1 billion in lower medical spending cost and $212.8 billion
in additional healthy life-years—among adults with 3 to 5 or 6 to 7 PCEs, which corresponded to an
estimated $28 132 per adult with PCEs annually and $782 000 over their lifetime. In addition to
declines in chronic conditions, PCEs were associated with improved life opportunities, including a
PAF of 26.98% for college graduation and 40.66% for income of $50 000 or greater (eTable 3 in
Supplement 1).

Discussion

In this cross-sectional study, higher PCE scores were associated with improvements in selected adult
health and life opportunities and reductions in the burden of chronic conditions and risk behaviors.
In the 4 study states, the presence of 3 or more PCEs was associated with an annual economic value

Table 3. Chronic Disease PFP and Economic Value Associated With PCEs Among Adults in 4 States, Behavioral Risk Factor Surveillance System, 2015-2020a

Measure

PFP by PCE count, % Total burden in the study population

PCE-associated economic value

Total population Per personb

1-2c 3-5c 6-7c Any, %c DALY, No. DALY, $
Medical
spending, $ DALY, $

Medical
spending, $ Total, $ % Annual, $ Lifetime, $d

Smoking NAe 5.01 7.05 12.05 696 487 376.1 B 88 M 45.3 B 11 M 45.3 B 21 5907 164 000

Arthritis NA 4.90 6.74 11.64 89 547 48.4 B 3.8 B 5.6 B 442 M 6.1 B 3 791 22 000

Asthma NA NA 7.78 7.78 43 060 23.3 B 1.3 B 1.8 B 102 M 1.9 B 1 249 7000

Cancer NA 7.21 8.80 16.01 784 727 423.8 B 4.4 B 67.8 B 705 M 68.5 B 32 8932 $248 000

Chronic obstructive
pulmonary disease

NA 9.82 8.47 18.29 253 803 137.1 B 1.6 B 25.1 B 296 M 25.4 B 12 3304 92 000

Depression NA 9.47 8.58 18.06 109 788 59.3 B 2.9 B 10.7 B 521 M 11.2 B 5 1463 41 000

Diabetes NA NA 5.88 5.88 191 068 103.2 B 5.2 B 6.1 B 303 M 6.4 B 3 830 23 000

Heart disease NA 7.98 9.10 17.08 458 223 247.4 B 4.3 B 42.3 B 733 M 43.0 B 20 5603 156 000

Overweight or
obesity

NA NA 2.53 2.53 590 236 318.7 B 452 M 8.1 B 11 M 8.1 B 4 1053 29 000

Total NA NA NA NA 3 216 939 1.7 T 24.0 B 212.8 B 3.1 B 215.9 B 100 28 132 782 000

Abbreviations: B, billion; DALY, disability-adjusted life year; M, million; NA, not
applicable; PCEs, positive childhood experience; PFP, prevented fractions for the
population; T, trillion.
a Combined Behavioral Risk Factor Surveillance System data from Kansas (2020),

Montana (2019), South Carolina (2020), and Wisconsin (2015). PFPs were calculated
only for health conditions statistically associated with PCEs (Table 2).29 DALYs and
medical spending are reported in 2019 USD. PCEs were classified as affirmative if
respondents identified the PCEs occurred often or most of the time. PCE counts
were calculated by summing and categorizing affirmative responses (0, 1-2, 3-5, or
6-7 PCEs).

b Calculated using number of adults with 3 or more (3-5 or 6-7) PCEs
(2 898 519 + 4 775 958 = 7 674 477 individuals) as the denominator.

c Reference group is 0 PCEs.
d Calculated using the PCE per person total annual economic value estimate applied

to the number of years from age 18 to 79 years (current US life expectancy) and
discounted 3% annually (a standard rate for valuing future health states) to
present value.

e PCE categories that were not statistically different from the unexposed (0 PCEs)
group were not included in the PFP calculation.
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of $216 billion based on the lower prevalence of chronic diseases and risk behaviors. The magnitude
of the associations of PCEs with health outcomes, risk behaviors, and life opportunities—and of PCEs
associated with economic value—suggest potential for reducing the burden of chronic conditions
and health risk behaviors, and for improving life opportunities through policy. These findings
complement prior work on the population effects of preventing ACEs8,37 and support policies that
promote equitable access to PCEs as well as the prevention of ACEs.

PCEs may promote positive health and life opportunity outcomes through several pathways.
One is through direct effects: environments that provide opportunities for exploration, learning, and
social interaction lay the foundation for healthy brain development and promising futures.38 Early
experiences and interventions are associated with positive outcomes39,40; PCEs, such as access to
high-quality early education, directly support cognitive development and result in better
outcomes.41 Similarly, PCEs’ promotion of secure attachments, social supports, and nurturing
environments provide a strong foundation for self-esteem42 and resilience,43 which can serve as
protective factors against engaging in risk behaviors2 and promote positive mental health.1,44

Second, PCEs may exert positive effects by preventing ACEs.45 Approaches such as early childhood
home visitation can help promote nurturing relationships and environments and reduce children’s
risk for experiencing violence.46-48 Well child services are a high leverage opportunity where
pediatric primary care clinicians can focus on promoting PCEs and early relational health.49

Additionally, prevention efforts that improve community resources and reduce acceptability of
violence create spaces where children feel safe and supported in their neighborhood, lessen
opportunities for violence, and promote opportunities for community engagement and
connection.48 Last, decades of research support the importance of positive experiences and
relationships in promoting resilience and providing a buffer for children exposed to adversity.50-52

The study of Wisconsin BRFSS data demonstrated that PCEs can have a large mitigating effect on the
association of ACEs with poor mental health, including depression.1

Collecting data on PCEs is critical for understanding their associations with important outcomes
and creating and evaluating the effectiveness of policies to increase PCEs. This study used a
previously validated PCE measure that reflected experiences of relational support and care in family,
school, and community settings.1,2 Conceptually similar measures have been developed for other
applications. The clinically oriented Benevolent Child Experiences scale consists of 10 items
measuring recollections of safety and security during childhood.53 The National Survey of Children’s
Health includes measures about supportive relationships, safe environments, and opportunities for
engagement and emotional growth as part of a broader assessment of child health.7,54-56 Overall,
findings from studies examining these measures support the importance of safe, stable, and
nurturing relationships and environments that form the core of the Centers for Disease Control and
Prevention Essentials for Childhood Framework.57 Careful attention to definitions and interpretation
must be paid when making comparisons between studies.

Numerous policies exist that support PCEs and promote health, even if not implemented
explicitly under a PCE framework. Paid family and medical leave assists families to be able to spend
time establishing secure attachments with newborns and to attend to children with complex medical
needs, improving family well-being58 and reducing risk of child abuse.59 Reach Out and Read, a
national program that provides children’s books to millions of families, promotes the development of
early relational health and has been associated with reducing inequities.60,61 Cash support or
guaranteed income pilot programs have demonstrated great promise and have been associated with
protecting adults’ mental health and sense of self.62-64 Although each of these examples, and many
others, intend to improve family health and increase PCEs, they have differing logic models,
measures, and implementation strategies. Adoption of frameworks that explicitly seek to optimize
PCEs may facilitate the design, implementation, and evaluation of efforts to improve child and
adult health.

Important considerations for such programs are equity and inclusion. Racial-, ethnic-, and
nativity-related inequities in material hardships, like housing instability, are well-documented.65-67
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Both material hardships and ACEs have large associations with worse health and well-being across
life.65-69 Analysis of geocoded data suggests large racial differences in childhood opportunity in the
US70 that, in turn, reflect root causes of health inequities. Racial and ethnic disparities in PCEs in the
dataset used in this study are notable.14 Systematic approaches to reducing health inequities by
reducing ACEs and promoting PCEs are needed. Careful attention to equity and inclusion in the
design of programs and policies can help ensure that all have the opportunity to engage in positive
experiences in childhood that can improve their health and life opportunities.

Limitations
There are several limitations to this study. First, results from 4 states may not be generalizable to the
entire US population. The PCE items were offered at the discretion of each state’s public health
authority, were not administered during the same year, and the included states were not a random
sample of US states. Second, the BRFSS PCE questions do not assess all PCEs that may affect adult
outcomes. Unmeasured PCEs may provide additional value that is unaccounted for in our study, and
we may be underestimating the associations and cost benefits of PCEs. Third, cross-sectional studies
cannot establish causality. Other unmeasured factors, including the effects of systemic racism,71,72

may have contributed to the observed associations of PCEs with health outcomes. Fourth, self-
reported survey data are subject to possible measurement bias, confounding, recall bias (especially
because this module asks adults to recall experiences from childhood), and reporting bias, which
might have affected the results. BRFSS responders may differ from nonresponders in demographics
and exposure to PCEs. This limitation is likely mitigated, at least in part, by design weighting, which
accounts for the probability of selection and adjusts for nonresponse bias and noncoverage errors.
Fifth, using an approach similar to a previous study10 of the ACE-associated economic burden of
chronic disease in the US adult population, this study mathematically combined numerous data
inputs to produce point estimates for the economic estimates and did not attempt to combine
measures of dispersion to quantify uncertainty in overall measures. Results could underestimate the
economic value of PCEs because PCE-associated economic value in childhood was not included.
Further, health condition and risk behavior cost data were matched between multiple data sources
and may not reflect total costs; for example, medical spending on overweight or obesity was
operationalized as the cost of morbid obesity (the best available estimate for data source consistency
but likely an overestimate of unit cost). Additionally, Global Burden of Disease data and PFP and
related methods are each extensively used but have limitations.73-75 For these and similar technical
reasons, the calculations of economic impact may be imprecise. Sixth, this study did not address
ACEs among adults with PCEs. Further research is needed to better understand the roles of both
ACEs and PCEs in affecting adult outcomes.

Conclusions

The results of this cross-sectional study reported large associations of PCEs with adult health
outcomes and life opportunities. Policies and initiatives that increase equitable access to these PCEs
might improve health outcomes and reduce the economic burden caused by high prevalence of
chronic disease and diminished life opportunities. Broader inclusion of PCE questions in state BRFSS
surveys could enable more comprehensive research in this area.

ARTICLE INFORMATION
Accepted for Publication: May 30, 2025.

Published: July 29, 2025. doi:10.1001/jamanetworkopen.2025.24435

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2025 Sege RD
et al. JAMA Network Open.

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 9/14

Downloaded from jamanetwork.com by guest on 09/15/2025

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.24435&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435


Corresponding Author: Robert D. Sege, MD, PhD, Institute for Clinical Research and Health Policy Studies, Tufts
Medical Center, 800 Washington St, Box 63, Boston, MA 02111 (robert.sege@tuftsmedicine.org).

Author Affiliations: Institute for Clinical Research and Health Policy Studies, Tufts Medical Center, Boston,
Massachusetts (Sege, Burstein, Hannan); National Center for Injury Prevention and Control, Centers for Disease
Control and Prevention, Atlanta, Georgia (Aslam, Peterson, Niolon, Swedo); Johns Hopkins University Bloomberg
School of Public Health, Baltimore, Maryland (Bethell); Prevent Child Abuse America, Chicago, Illinois (Jones);
Department of Health Law, Policy & Management, Boston University School of Public Health, Boston,
Massachusetts (Ettinger de Cuba); Department of Pediatrics, Boston University Chobanian & Avedisian School of
Medicine, Boston, Massachusetts (Ettinger de Cuba).

Author Contributions: Drs Aslam and Swedo had full access to all of the data in the study and take responsibility
for the integrity of the data and the accuracy of the data analysis.

Concept and design: Sege, Aslam, Bethell, Burstein, Niolon, Jones, Ettinger de Cuba, Swedo.

Acquisition, analysis, or interpretation of data: Aslam, Peterson, Bethell, Niolon, Ettinger de Cuba, Hannan, Swedo.

Drafting of the manuscript: Sege, Aslam, Bethell, Burstein, Niolon, Jones, Hannan, Swedo.

Critical review of the manuscript for important intellectual content: Aslam, Peterson, Bethell, Burstein, Niolon,
Jones, Ettinger de Cuba, Hannan, Swedo.

Statistical analysis: Aslam, Peterson, Bethell, Swedo.

Obtained funding: Sege, Niolon.

Administrative, technical, or material support: Sege, Burstein, Niolon, Jones, Hannan, Swedo.

Supervision: Sege, Niolon, Swedo.

Conflict of Interest Disclosures: Dr Sege reported receiving personal fees from UpToDate Inc (royalties), Frontier
Inc (honorarium), and the American Program Bureau (speaker fee) outside the submitted work. No other
disclosures were reported.

Funding/Support: Dr Sege was supported by the Centers for Disease Control and Prevention (CDC; grant No.
22IPA22-11295). Dr Burstein was supported by the CDC (grant No. 22IPA22-11296). Ms Hannan was supported by
the Freedom Together Foundation (grant No. GR-2023-4214).

Role of the Funder/Sponsor: Investigators from the CDC were involved in all aspects of the analysis, including the
overall study design, data management, statistical analysis, data interpretation, and preparation, review, and
approval of the manuscript. State-level data were collected by individual US states and provided to the CDC
through the Healthy Outcomes from Positive Experience (HOPE) National Resource Center at Tufts Medicine. CDC
investigators conducted all analyses and led the drafting and revision of the manuscript based on coauthor
feedback. The CDC reviewed the final version prior to submission. The Freedom Together Foundation was not
involved in any of these activities.

Disclaimer: Findings and conclusions in this report are those of the authors and do not necessarily represent the
official positions of the CDC nor the US Census Bureau.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. Positive childhood experiences and adult mental and
relational health in a statewide sample: associations across adverse childhood experiences levels. JAMA Pediatr.
2019;173(11):e193007. doi:10.1001/jamapediatrics.2019.3007

2. Graupensperger S, Kilmer JR, Olson DCD, Linkenbach JW. Associations between positive childhood experiences
and adult smoking and alcohol use behaviors in a large statewide sample. J Community Health. 2023;48(2):
260-268. doi:10.1007/s10900-022-01155-8

3. Huang CX, Halfon N, Sastry N, Chung PJ, Schickedanz A. Positive childhood experiences and adult health
outcomes. Pediatrics. 2023;152(1):e2022060951. doi:10.1542/peds.2022-060951

4. Guo S, O’Connor M, Mensah F, et al. Measuring positive childhood experiences: testing the structural and
predictive validity of the health outcomes from positive experiences (HOPE) framework. Acad Pediatr. 2022;22
(6):942-951. doi:10.1016/j.acap.2021.11.003

5. Tennessee Department of Health. Positive Childhood Experiences among Tennesseans in 2021. Accessed June
20, 2025. https://www.tn.gov/content/dam/tn/health/documents/PCEs-Factsheet%202021.pdf

6. Sege RD, Harper Browne C. Responding to ACEs with HOPE: health outcomes from positive experiences. Acad
Pediatr. 2017;17(7S):S79-S85. doi:10.1016/j.acap.2017.03.007

7. Bethell CD, Gombojav N, Whitaker RC. Family resilience and connection promote flourishing among US
children, even amid adversity. Health Aff (Millwood). 2019;38(5):729-737. doi:10.1377/hlthaff.2018.05425

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 10/14

Downloaded from jamanetwork.com by guest on 09/15/2025

mailto:robert.sege@tuftsmedicine.org
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.24435&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2019.3007&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.1007/s10900-022-01155-8
https://dx.doi.org/10.1542/peds.2022-060951
https://dx.doi.org/10.1016/j.acap.2021.11.003
https://www.tn.gov/content/dam/tn/health/documents/PCEs-Factsheet%202021.pdf
https://dx.doi.org/10.1016/j.acap.2017.03.007
https://dx.doi.org/10.1377/hlthaff.2018.05425


8. Merrick MT, Ford DC, Ports KA, et al. Vital signs: estimated proportion of adult health problems attributable to
adverse childhood experiences and implications for prevention—25 States, 2015-2017. MMWR Morb Mortal Wkly
Rep. 2019;68(44):999-1005. doi:10.15585/mmwr.mm6844e1

9. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and household dysfunction to many of
the leading causes of death in adults. The adverse childhood experiences (ACE) study. Am J Prev Med. 1998;14(4):
245-258. doi:10.1016/S0749-3797(98)00017-8

10. Peterson C, Aslam MV, Niolon PH, et al. Economic burden of health conditions associated with adverse
childhood experiences among US adults. JAMA Netw Open. 2023;6(12):e2346323. doi:10.1001/
jamanetworkopen.2023.46323

11. Ungar M, Liebenberg L. Assessing resilience across cultures using mixed methods: construction of the child and
youth resilience measure. J Mixed Methods Res. 2011;5(2):126-149. doi:10.1177/1558689811400607

12. Centers for Disease Control and Prevention. Behavioral risk factor surveillance system. Updated June 4, 2025.
Accessed June 20, 2025. https://www.cdc.gov/brfss/

13. Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. Positive childhood experiences and adult mental and
relational health in a statewide sample: associations across adverse childhood experiences levels. JAMA Pediatr.
2019;173(11):e193007. doi:10.1001/jamapediatrics.2019.3007

14. Sege R, Swedo EA, Burstein D, et al. Prevalence of positive childhood experiences among adults—behavioral
risk factor surveillance system, four states, 2015-2021. MMWR Morb Mortal Wkly Rep. 2024;73(17):399-404. doi:
10.15585/mmwr.mm7317a3

15. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; STROBE Initiative. The
strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for
reporting observational studies. Lancet. 2007;370(9596):1453-1457. doi:10.1016/S0140-6736(07)61602-X

16. Husereau D, Drummond M, Augustovski F, et al. Consolidated health economic evaluation reporting standards
2022 (CHEERS 2022) statement: updated reporting guidance for health economic evaluations. MDM Policy Pract.
Published online January 11, 2022. doi:10.1177/23814683211061097

17. Pickens CM, Pierannunzi C, Garvin W, Town M. Surveillance for certain health behaviors and conditions among
states and selected local areas—behavioral risk factor surveillance system, United States, 2015. MMWR Surveill
Summ. 2018;67(9):1-90. doi:10.15585/mmwr.ss6709a1

18. LaVeist TA, Isaac LA. Race, Ethnicity, and Health: A Public Health Reader. John Wiley & Sons; 2012.

19. Font SA, Maguire-Jack K. Pathways from childhood abuse and other adversities to adult health risks: the role
of adult socioeconomic conditions. Child Abuse Negl. 2016;51:390-399. doi:10.1016/j.chiabu.2015.05.013

20. Strain T, Brage S, Sharp SJ, et al. Use of the prevented fraction for the population to determine deaths averted
by existing prevalence of physical activity: a descriptive study. Lancet Glob Health. 2020;8(7):e920-e930. doi:10.
1016/S2214-109X(20)30211-4

21. Mansournia MA, Altman DG. Population attributable fraction. BMJ. 2018;360:k757. doi:10.1136/bmj.k757

22. Garrido MM, Kelley AS, Paris J, et al. Methods for constructing and assessing propensity scores. Health Serv
Res. 2014;49(5):1701-1720. doi:10.1111/1475-6773.12182

23. Garrido MM. Propensity scores: a practical method for assessing treatment effects in pain and symptom
management research. J Pain Symptom Manage. 2014;48(4):711-718. doi:10.1016/j.jpainsymman.2014.05.014

24. Crandall A, Broadbent E, Stanfill M, et al. The influence of adverse and advantageous childhood experiences
during adolescence on young adult health. Child Abuse Negl. 2020;108:104644. doi:10.1016/j.chiabu.2020.
104644

25. Wang L, Graubard BI, Katki HA, Li Y. Improving external validity of epidemiologic cohort analyses: a kernel
weighting approach. J R Stat Soc Ser A Stat Soc. 2020;183(3):1293-1311. doi:10.1111/rssa.12564

26. Baser O. Too much ado about propensity score models? Comparing methods of propensity score matching.
Value Health. 2006;9(6):377-385. doi:10.1111/j.1524-4733.2006.00130.x

27. Imbens GW, Wooldridge JM. Recent developments in the econometrics of program evaluation. J Econ Lit.
2009;47(1):5-86. doi:10.1257/jel.47.1.5

28. Caliendo M, Kopeinig S. Some practical guidance for the implementation of propensity score matching. J Econ
Surv. 2008;22(1):31-72. doi:10.1111/j.1467-6419.2007.00527.x

29. Khosravi A, Nazemipour M, Shinozaki T, Mansournia MA. Population attributable fraction in textbooks: time
to revise. Glob Epidemiol. 2021;3:100062. doi:10.1016/j.gloepi.2021.100062

30. Dieleman JL, Cao J, Chapin A, et al. US health care spending by payer and health condition, 1996-2016. JAMA.
2020;323(9):863-884. doi:10.1001/jama.2020.0734

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 11/14

Downloaded from jamanetwork.com by guest on 09/15/2025

https://dx.doi.org/10.15585/mmwr.mm6844e1
https://dx.doi.org/10.1016/S0749-3797(98)00017-8
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.46323&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.46323&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.1177/1558689811400607
https://www.cdc.gov/brfss/
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2019.3007&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.15585/mmwr.mm7317a3
https://dx.doi.org/10.1016/S0140-6736(07)61602-X
https://dx.doi.org/10.1177/23814683211061097
https://dx.doi.org/10.15585/mmwr.ss6709a1
https://dx.doi.org/10.1016/j.chiabu.2015.05.013
https://dx.doi.org/10.1016/S2214-109X(20)30211-4
https://dx.doi.org/10.1016/S2214-109X(20)30211-4
https://dx.doi.org/10.1136/bmj.k757
https://dx.doi.org/10.1111/1475-6773.12182
https://dx.doi.org/10.1016/j.jpainsymman.2014.05.014
https://dx.doi.org/10.1016/j.chiabu.2020.104644
https://dx.doi.org/10.1016/j.chiabu.2020.104644
https://dx.doi.org/10.1111/rssa.12564
https://dx.doi.org/10.1111/j.1524-4733.2006.00130.x
https://dx.doi.org/10.1257/jel.47.1.5
https://dx.doi.org/10.1111/j.1467-6419.2007.00527.x
https://dx.doi.org/10.1016/j.gloepi.2021.100062
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.0734&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435


31. Global Burden of Disease Collaborative Network. Global Burden of disease results. Accessed January 5, 2023.
https://ghdx.healthdata.org/gbd-results-tool

32. U.S. Bureau of Economic Analysis. National income and product accounts: table 2.5.4: price indexes for
personal consumption expenditures by function. Updated September 27, 2024. Accessed June 20, 2025. https://
apps.bea.gov/iTable/?reqid=19&step=2&isuri=1&categories=survey#eyJhcHBpZCI6MTksInN0ZXBzIjpbMSwyL
DNdLCJkYXRhIjpbWyJjYXRlZ29yaWVzIiwiU3VydmV5Il0sWyJOSVBBX1RhYmxlX0xpc3QiLCI3MyJdXX0=

33. U.S. Centers for Medicare & Medicaid Services. Health expenditures by state of residence, 1991-2014.
Published 2019. Accessed July 26, 2022.https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-
Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsStateHealthAccountsResidence

34. Dieleman JL, Baral R, Birger M, et al. US spending on personal health care and public health, 1996-2013.
JAMA. 2016;316(24):2627-2646. doi:10.1001/jama.2016.16885

35. Peterson C, Miller GF, Barnett SBL, Florence C. Economic cost of injury—United States, 2019. MMWR Morb
Mortal Wkly Rep. 2021;70(48):1655-1659. doi:10.15585/mmwr.mm7048a1

36. Office of the Assistant Secretary for Planning and Evaluation. Guidelines for regulatory impact analysis,
appendix D: updating value per statistical life (VSL) estimates for inflation and changes in real income. Published
June 29, 2021. Accessed June 20, 2025. https://aspe.hhs.gov/reports/updating-vsl-estimates

37. Swedo EA, Pampati S, Anderson KN, et al. Adverse childhood experiences and health conditions and risk
behaviors among high school students—youth risk behavior survey, United States, 2023. MMWR Suppl. 2024;73
(4):39-50. doi:10.15585/mmwr.su7304a5

38. Mercy JA, Saul J. Creating a healthier future through early interventions for children. JAMA. 2009;301(21):
2262-2264. doi:10.1001/jama.2009.803

39. Nores M, Barnett WS. Benefits of early childhood interventions across the world:(under) investing in the very
young. Econ Educ Rev. 2010;29(2):271-282. doi:10.1016/j.econedurev.2009.09.001

40. Fox SE, Levitt P, Nelson CA III. How the timing and quality of early experiences influence the development of
brain architecture. Child Dev. 2010;81(1):28-40. doi:10.1111/j.1467-8624.2009.01380.x

41. Harvard University. Center on the Developing Child. Accessed June 20, 2025. http://www.developingchild.
harvard.edu

42. Kocatürk M, Çiçek İ. Relationship between positive childhood experiences and psychological resilience in
university students: the mediating role of self-esteem. J Psychol Couns Sch. 2023;33(1):78-89. doi:10.1017/
jgc.2021.16

43. Han D, Dieujuste N, Doom JR, Narayan AJ. A systematic review of positive childhood experiences and adult
outcomes: Promotive and protective processes for resilience in the context of childhood adversity. Child Abuse
Negl. 2023;144:106346. doi:10.1016/j.chiabu.2023.106346

44. Samji H, Long D, Herring J, Correia R, Maloney J. Positive childhood experiences serve as protective factors for
mental health in pandemic-era youth with adverse childhood experiences. Child Abuse Negl. 2024;106640:
106640. doi:10.1016/j.chiabu.2024.106640

45. Han D, Dieujuste N, Doom JR, Narayan AJ. A systematic review of positive childhood experiences and adult
outcomes: promotive and protective processes for resilience in the context of childhood adversity. Child Abuse
Negl. 2023;144:106346. doi:10.1016/j.chiabu.2023.106346

46. Olds D, Henderson CR Jr, Cole R, et al. Long-term effects of nurse home visitation on children’s criminal and
antisocial behavior: 15-year follow-up of a randomized controlled trial. JAMA. 1998;280(14):1238-1244. doi:10.
1001/jama.280.14.1238

47. Hill P, Uris P, Bauer T. The nurse-family partnership: a policy priority. In-home nurse visits are cost-effective and
evidence based. Am J Nurs. 2007;107(11):73-75. doi:10.1097/01.NAJ.0000298080.26456.32

48. Centers for Disease Control and Prevention. Adverse childhood experiences (ACEs) prevention resource for
action: a compilation of the best available evidence. Published 2019. Accessed June 20, 2025. https://www.cdc.gov/
violenceprevention/pdf/aces-prevention-resource_508.pdf

49. Garner A, Yogman M; Committee on Psychosocial Aspects of Child and Family Health, Section on
Developmental and Behavioral Pediatrics, Council on Early Childhood. Preventing childhood toxic stress:
partnering with families and communities to promote relational health. Pediatrics. 2021;148(2):e2021052582.
doi:10.1542/peds.2021-052582

50. Rutter M. Psychosocial resilience and protective mechanisms. Am J Orthopsychiatry. 1987;57(3):316-331. doi:
10.1111/j.1939-0025.1987.tb03541.x

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 12/14

Downloaded from jamanetwork.com by guest on 09/15/2025

https://ghdx.healthdata.org/gbd-results-tool
https://apps.bea.gov/iTable/?reqid=19&step=2&isuri=1&categories=survey#eyJhcHBpZCI6MTksInN0ZXBzIjpbMSwyLDNdLCJkYXRhIjpbWyJjYXRlZ29yaWVzIiwiU3VydmV5Il0sWyJOSVBBX1RhYmxlX0xpc3QiLCI3MyJdXX0=
https://apps.bea.gov/iTable/?reqid=19&step=2&isuri=1&categories=survey#eyJhcHBpZCI6MTksInN0ZXBzIjpbMSwyLDNdLCJkYXRhIjpbWyJjYXRlZ29yaWVzIiwiU3VydmV5Il0sWyJOSVBBX1RhYmxlX0xpc3QiLCI3MyJdXX0=
https://apps.bea.gov/iTable/?reqid=19&step=2&isuri=1&categories=survey#eyJhcHBpZCI6MTksInN0ZXBzIjpbMSwyLDNdLCJkYXRhIjpbWyJjYXRlZ29yaWVzIiwiU3VydmV5Il0sWyJOSVBBX1RhYmxlX0xpc3QiLCI3MyJdXX0=
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsStateHealthAccountsResidence
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsStateHealthAccountsResidence
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.16885&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.15585/mmwr.mm7048a1
https://aspe.hhs.gov/reports/updating-vsl-estimates
https://dx.doi.org/10.15585/mmwr.su7304a5
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2009.803&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.1016/j.econedurev.2009.09.001
https://dx.doi.org/10.1111/j.1467-8624.2009.01380.x
http://www.developingchild.harvard.edu
http://www.developingchild.harvard.edu
https://dx.doi.org/10.1017/jgc.2021.16
https://dx.doi.org/10.1017/jgc.2021.16
https://dx.doi.org/10.1016/j.chiabu.2023.106346
https://dx.doi.org/10.1016/j.chiabu.2024.106640
https://dx.doi.org/10.1016/j.chiabu.2023.106346
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.280.14.1238&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.280.14.1238&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.24435
https://dx.doi.org/10.1097/01.NAJ.0000298080.26456.32
https://www.cdc.gov/violenceprevention/pdf/aces-prevention-resource_508.pdf
https://www.cdc.gov/violenceprevention/pdf/aces-prevention-resource_508.pdf
https://dx.doi.org/10.1542/peds.2021-052582
https://dx.doi.org/10.1111/j.1939-0025.1987.tb03541.x


51. Collishaw S, Pickles A, Messer J, Rutter M, Shearer C, Maughan B. Resilience to adult psychopathology
following childhood maltreatment: evidence from a community sample. Child Abuse Negl. 2007;31(3):211-229.
doi:10.1016/j.chiabu.2007.02.004

52. Bethell CD, Newacheck P, Hawes E, Halfon N. Adverse childhood experiences: assessing the impact on health
and school engagement and the mitigating role of resilience. Health Aff (Millwood). 2014;33(12):2106-2115. doi:10.
1377/hlthaff.2014.0914

53. Narayan AJ, Rivera LM, Bernstein RE, Harris WW, Lieberman AF. Positive childhood experiences predict less
psychopathology and stress in pregnant women with childhood adversity: a pilot study of the benevolent
childhood experiences (BCEs) scale. Child Abuse Negl. 2018;78:19-30. doi:10.1016/j.chiabu.2017.09.022

54. Crouch E, Radcliff E, Merrell MA, Brown MJ, Ingram LA, Probst J. Racial/ethnic differences in positive
childhood experiences across a national sample. Child Abuse Negl. 2021;115:105012. doi:10.1016/j.chiabu.2021.
105012

55. Crouch E, Radcliff E, Merrell MA, Bennett KJ. Rural-urban differences in positive childhood experiences across
a national sample. J Rural Health. 2020;36(1):55-64. doi:10.1111/jrh.12366

56. Bethell C, Gombojav N, Solloway M, Wissow L. Adverse childhood experiences, resilience and mindfulness-
based approaches: common denominator issues for children with emotional, mental, or behavioral problems.
Child Adolesc Psychiatr Clin N Am. 2016;25(2):139-156. doi:10.1016/j.chc.2015.12.001

57. National Center for Injury Prevention and Control. Essentials for childhood framework: steps to create safe,
stable, nurturing relationships and environments for all children. Accessed July 9, 2025. https://www.cdc.gov/child-
abuse-neglect/php/guidance/index.html

58. Bartel A, Rossin-Slater M, Ruhm C, Slopen M, Waldfogel J. The impacts of paid family and medical leave on
worker health, family well-being, and employer outcomes. Annu Rev Public Health. 2023;44:429-443. doi:10.
1146/annurev-publhealth-071521-025257

59. Klevens J, Luo F, Xu L, Peterson C, Latzman NE. Paid family leave’s effect on hospital admissions for pediatric
abusive head trauma. Inj Prev. 2016;22(6):442-445. doi:10.1136/injuryprev-2015-041702

60. Barone C, Fougère D, Martel K. Reading aloud to children, social inequalities and vocabulary development:
Evidence from a randomized controlled trial. J Res Educ Eff. 2023;17(4):746-769. doi:10.1080/19345747.
2023.2283475

61. Zuckerman B, Needlman R. 30 Years of reach out and read: need for a developmental perspective. Pediatrics.
2020;145(6):e20191958. doi:10.1542/peds.2019-1958

62. Marinescu I. No Strings attached: the behavioral effects of U.S. unconditional cash transfer programs. National
Bureau of Economic Research. Published February 2018. Accessed June 20, 2025. https://www.nber.org/
papers/w24337

63. Curran MA. Research roundup of the expanded child tax credit: one year on. Center on Poverty and Social
Policy. Published November 15, 2022. Accessed June 20, 2025. https://povertycenter.columbia.edu/publication/
2022/child-tax-credit/research-roundup-one-year-on

64. Gibson M, Hearty W, Craig P. The public health effects of interventions similar to basic income: a scoping
review. Lancet Public Health. 2020;5(3):e165-e176. doi:10.1016/S2468-2667(20)30005-0

65. Kushel MB, Gupta R, Gee L, Haas JS. Housing instability and food insecurity as barriers to health care among
low-income Americans. J Gen Intern Med. 2006;21(1):71-77. doi:10.1111/j.1525-1497.2005.00278.x

66. Bovell-Ammon A, Ettinger de Cuba S, Lê-Scherban F, et al. Changes in economic hardships arising during the
COVID-19 pandemic: differences by nativity and race. J Immigr Minor Health. 2023;25(2):483-488. doi:10.1007/
s10903-022-01410-z

67. Tang MN, Ettinger de Cuba S, Coleman SM, et al. Maternal place of birth, socioeconomic characteristics, and
child health in US-born Latinx children in Boston. Acad Pediatr. 2020;20(2):225-233. doi:10.1016/j.acap.2019.
09.005

68. Petruccelli K, Davis J, Berman T. Adverse childhood experiences and associated health outcomes: a systematic
review and meta-analysis. Child Abuse Negl. 2019;97:104127. doi:10.1016/j.chiabu.2019.104127

69. Miller-Cribbs JE, Jelley MJ, Foulks-Rodriguez K, Stearns J. Adverse childhood experiences and inequities in
adult health care access. Int Public Health J. 2016;8(2):257.

70. Acevedo-Garcia D, Noelke C, McArdle N, et al. Racial and ethnic inequities in children’s neighborhoods:
evidence from the new child opportunity index 2.0. Health Aff (Millwood). 2020;39(10):1693-1701. doi:10.1377/
hlthaff.2020.00735

71. Williams DR, Lawrence JA, Davis BA, Vu C. Understanding how discrimination can affect health. Health Serv
Res. 2019;54(Suppl 2)(suppl 2):1374-1388. doi:10.1111/1475-6773.13222

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 13/14

Downloaded from jamanetwork.com by guest on 09/15/2025

https://dx.doi.org/10.1016/j.chiabu.2007.02.004
https://dx.doi.org/10.1377/hlthaff.2014.0914
https://dx.doi.org/10.1377/hlthaff.2014.0914
https://dx.doi.org/10.1016/j.chiabu.2017.09.022
https://dx.doi.org/10.1016/j.chiabu.2021.105012
https://dx.doi.org/10.1016/j.chiabu.2021.105012
https://dx.doi.org/10.1111/jrh.12366
https://dx.doi.org/10.1016/j.chc.2015.12.001
https://www.cdc.gov/child-abuse-neglect/php/guidance/index.html
https://www.cdc.gov/child-abuse-neglect/php/guidance/index.html
https://dx.doi.org/10.1146/annurev-publhealth-071521-025257
https://dx.doi.org/10.1146/annurev-publhealth-071521-025257
https://dx.doi.org/10.1136/injuryprev-2015-041702
https://dx.doi.org/10.1080/19345747.2023.2283475
https://dx.doi.org/10.1080/19345747.2023.2283475
https://dx.doi.org/10.1542/peds.2019-1958
https://www.nber.org/papers/w24337
https://www.nber.org/papers/w24337
https://povertycenter.columbia.edu/publication/2022/child-tax-credit/research-roundup-one-year-on
https://povertycenter.columbia.edu/publication/2022/child-tax-credit/research-roundup-one-year-on
https://dx.doi.org/10.1016/S2468-2667(20)30005-0
https://dx.doi.org/10.1111/j.1525-1497.2005.00278.x
https://dx.doi.org/10.1007/s10903-022-01410-z
https://dx.doi.org/10.1007/s10903-022-01410-z
https://dx.doi.org/10.1016/j.acap.2019.09.005
https://dx.doi.org/10.1016/j.acap.2019.09.005
https://dx.doi.org/10.1016/j.chiabu.2019.104127
https://novapublishers.com/shop/volume-8-issue-2-2016-international-public-health-journal/
https://dx.doi.org/10.1377/hlthaff.2020.00735
https://dx.doi.org/10.1377/hlthaff.2020.00735
https://dx.doi.org/10.1111/1475-6773.13222


72. Paradies Y, Ben J, Denson N, et al. Racism as a determinant of health: a systematic review and meta-analysis.
PLoS One. 2015;10(9):e0138511. doi:10.1371/journal.pone.0138511

73. Poole C. A history of the population attributable fraction and related measures. Ann Epidemiol. 2015;25(3):
147-154. doi:10.1016/j.annepidem.2014.11.015

74. Rockhill B, Newman B, Weinberg C. Use and misuse of population attributable fractions. Am J Public Health.
1998;88(1):15-19. doi:10.2105/AJPH.88.1.15

75. Shiffman J, Shawar YR. Strengthening accountability of the global health metrics enterprise. Lancet. 2020;
395(10234):1452-1456. doi:10.1016/S0140-6736(20)30416-5

SUPPLEMENT 1.
eTable 1. Study Measure Definitions
eTable 2. Summary Statistics for Non-Matched as Compared to Matched Behavioral Risk Factor Surveillance
System Respondents, 2015-2020
eTable 3. Population Attributable Fractions for Life Opportunities and Prevented Fractions for the Population for
Health Risk Behaviors and Chronic Conditions Associated With Positive Childhood Experiences, Four States,
Behavioral Risk Factor Surveillance System, 2015-2020

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Pediatrics Positive Childhood Experiences and Adult Health and Opportunity Outcomes

JAMA Network Open. 2025;8(7):e2524435. doi:10.1001/jamanetworkopen.2025.24435 (Reprinted) July 29, 2025 14/14

Downloaded from jamanetwork.com by guest on 09/15/2025

https://dx.doi.org/10.1371/journal.pone.0138511
https://dx.doi.org/10.1016/j.annepidem.2014.11.015
https://dx.doi.org/10.2105/AJPH.88.1.15
https://dx.doi.org/10.1016/S0140-6736(20)30416-5

