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Introduction: Childhood adversity contributes to adult cardiovascular health disparities, but the car-
diovascular health of foster care alumni, who experience unique compounded stressors such as attach-
ment disruption and environmental upheaval, is understudied. In this study, biological cardiovascular
health indicators were described among U.S. adults with and without a foster care placement history.

Methods: Cross-sectional data from 4,625 adults (representing 17,226,361 U.S. adults) approach-
ing and in early midlife (2016−2018) from The National Longitudinal Study of Adolescent to Adult
Health were used. Biological indicators of cardiovascular health included BMI, blood lipids, blood
glucose, and blood pressure, which were each scored on a standardized scale of 0−100, with higher
scores indicating better cardiovascular health. An unweighted average of these standardized scores
was also computed. Incorporating sampling weights, nationally representative estimates of cardio-
vascular health by foster care history were generated in 2024−2025.

Results: There were 113 participants who reported a foster care placement history (1.8%
[weighted]), representing 313,604 adults. Foster care alumni had poorer overall cardiovascular
health scores (mean=61.8, 95% CI=56.6, 66.9) and blood pressure health scores (mean=48.7 [indi-
cates hypertension], 95% CI=39.8, 57.5) than those without a foster care history (cardiovascular
health: mean=70.2, 95% CI=69.1, 71.4; blood pressure: mean=61.6, 95% CI=59.9, 63.2). Notably,
common protective factors (e.g., female sex, higher income) did not mitigate cardiovascular health
risk in the foster care group.

Conclusions: Childhood foster care placement is associated with poorer cardiovascular health,
particularly hypertension, even in groups generally at lower risk. Research and clinical initiatives
are needed to better understand and address cardiovascular health inequities and promote cardio-
vascular wellness in this population.
Am J Prev Med 2026;70(1):108097. © 2025 The Author(s). Published by Elsevier Inc. This is an open access arti-
cle under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION
A recent American Heart Association (AHA)
paper identifies a lack of attention to adversity
in cardiovascular medicine research and prac-

tice as a major source of health disparities and empha-
sizes the need to invest in adversity-related science to
improve cardiovascular health (CVH) nationally.1 The
importance of childhood adversity, in particular, has
been highlighted, defined as “subjectively perceived
threats to the safety or security of the child’s bodily
integrity, family, or social structures.”2 Although foster
care (FC) is not directly mentioned in this scientific
statement, it represents a population of over 400,000
children in the U.S.3 who face significant adversity.
Compounded experiences of abuse, neglect, caregiver
loss, environmental upheaval, and placement instability
make this group a critical target for CVH research and
intervention work. Indeed, adults with a FC placement
history are 50%−100% more likely to develop cardiovas-
cular disease (CVD).4,5 They are also more likely to
experience CVD-related hospitalization and death than
those who did not experience FC.6

Increased risk for CVD among those with a history of
FC may occur through biological embedding of stress,
which can result in substantial allostatic load, leading to
dysregulation of metabolism, lipids, glucose, adipose tis-
sue, and an increased risk of hypertension.1 Indeed,
BMI, blood lipids, blood glucose, and blood pressure are
key biological indicators of CVH7 and are not only asso-
ciated with the development of CVD but also with a
variety of other poor health outcomes,8,9 including mor-
tality.10 Unfortunately, there is little research evaluating
these key biological indicators of both the biological
embedding of stress and of CVH risk in the FC popula-
tion. The sparse work that does exist has largely
neglected to examine these biological indicators objec-
tively or as a reflection of health on a continuum and
has instead often relied on self-reported diagnoses.11−13

Previous work is also limited by the grouping of people
from several racial minority groups into a single other
category, potentially obscuring important group differ-
ences.11−13 Addressing these knowledge gaps, especially
in adults approaching and in early midlife, a develop-
mental period directly prior to the average CVD onset,14

is vital for improving CVH and preventing CVD in indi-
viduals with a history of FC.
Data from the nationally representative National Lon-

gitudinal Study of Adolescent to Adult Health (Add
Health) was used to describe multidimensional CVH in
adults with and without a FC history. This included scores
for objectively measured BMI, blood lipids (non−high-
density lipoprotein [HDL] cholesterol), blood glucose,
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blood pressure, and an overall score across these domains.
In the context of the limited available literature, it was
hypothesized that these continuous biological indicators
of CVH would generally be poorer among those with a
history of FC placement than among those without a FC
placement history. The prevalence of these biological indi-
cators of CVH by relevant psychosocial factors7,15,16 was
also explored to identify patterns and generate hypotheses
for future research.
METHODS

Study Sample
The Add Health, which began recruitment of partici-
pants in Grades 7−12 during the 1994−1995 school
year, is one of the largest and most comprehensive
nationally representative longitudinal studies of Ameri-
can adolescents to date (N=20,745).17 Sampling for Add
Health consisted of a school-based sampling design
where high schools were selected through stratified sam-
pling on the basis of factors such as school size, type,
and census region.18

For the current analysis, data were used from Wave V
(2016−2018), in which participants were aged 33
−43 years (mean=37.13 [SE=0.12]), and relevant data
on the biological indicators of CVH were collected to
track the emergence of chronic disease as participants
advanced in age. Anthropometric, cardiovascular, meta-
bolic, and inflammatory measures were obtained
through examinations and blood draws/tests. Other data
were collected using a mixed-mode survey, with ques-
tionnaires administered through interviewer during
home visits, by telephone, through the web, or by mail.17

There were 5,381 participants who completed the Wave
V home examination and had a biomarker sample
weight. The analytic sample consisted of 4,625 of these
participants (Table 1) who also had a cluster variable to
identify groups of students within the same schools, a
poststratification variable to identify census region from
when they were first recruited, and who had data on FC
history (assessed in Wave III). This secondary analysis
of deidentified data was deemed exempt from oversight
by Brown University’s IRB.
Measures
Regarding the biological indicators of CVH, Add Health
field examiners measured participant height and weight
and blood pressure, collected health history and medica-
tion information, and collected venous blood samples
from participants, which were assayed for lipid and glu-
cose concentrations. These data were used to create stan-
dardized scores for each biological indicator (BMI, blood
www.ajpmonline.org



Table 1. Characteristics of U.S. Adults by FC Placement History, Weighted n (%)

Total sample (n=4,625), weighted
to 17,226,361 adults

FC placement history

Characteristics
Yes (n=113)

weighted to 313,604 (1.8%)
No (n=4,512)

weighted to 16,912,757 (98.2%)

Age, years, mean (SE) 37.13 (.12) 37.16 (.31) 37.13 (.12)

Sex (female) 8,860,949 (51.4) 184,564 (51.3) 8,676,384 (58.9)

Race and ethnicity

NH White 11,584,697 (67.4) 182,263 (58.1) 11,402,434 (67.6)

NH Black 2,592,980 (15.1) 73,968 (23.6) 2,519,012 (14.9)

NH AIAN 72,308 (0.42) 0 (0) 72,308 (0.43)

NH Asian 397,180 (2.3) 5,174 (1.6) 392,006 (2.3)

Hispanic or Latino 1,824,239 (10.6) 12,719 (4.1) 1,811,520 (10.7)

Pacific Islander 30,808 (0.18) 0 (0) 30,808 (0.18)

NH other race 37,767 (0.22) 208 (<1) 37,559 (0.22)

NH multiracial 638,327 (3.7) 39,272 (12.5) 599,055 (3.6)

Marital status

Married 9,826,517 (57.2) 128,977 (41.1) 9,697,540 (57.5)

Widowed 52,334 (0.30) 0 (0) 52,334 (.31)

Divorced 2,227,111 (13.0) 55,078 (17.6) 2,172,033 (12.9)

Separated 593,306 (3.5) 26,011 (8.3) 567,296 (3.4)

Never married 4,495,358 (26.1) 103,539 (33.0) 4,391,819 (26.0)

Poverty index

Low income 2,416,748 (15.5) 112,635 (40.1) 2,304,113 (15.0)

Low middle income 1,101,648 (7.1) 60,128 (21.9) 1,041,520 (6.8)

Middle income 3,698,119 (23.5) 62,325 (22.7) 3,605,794 (23.5)

High income 8,432,104 (54.0) 39,752 (14.5) 8,392,353 (54.7)

Depression

CES-D score, mean (SE) 7.44 (.07) 9.53 (.50) 7.40 (.06)

Top 50% CES-D Scores 9,052,402 (53.4) 241,942 (79.0) 8,810,460 (53.0)

Note: One participant was missing data on age (no FC history group), 0 were missing data on sex, 13 on race and ethnicity (no FC group), 8 on marital
status (no FC group), 426 on the poverty index (14 of these were from FC group), and 60 on depressive symptoms (3 from FC group).
AIAN, American Indian or Alaska Native; CES-D, Center for Epidemiologic Studies Depression Scale; FC, foster care; NH, non-Hispanic.
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pressure, blood glucose, blood lipids [non-HDL choles-
terol]) on a scale of 0 to 100 using AHA criteria. Scores
on the 4 indicators were also averaged to create an over-
all CVH score, with higher scores indicating better CVH
across all biological indicators. AHA scoring criteria
were applied to these stress-related biological indicators
of CVH (the 4 health factors in Life’s Essential 8)7 owing
to its widespread adoption as a standardized way to
measure individual components of CVH and CVH over-
all. Its large-scale use for monitoring population CVH
and intervention effectiveness facilitates greater compa-
rability of findings across studies, particularly in popula-
tion-based research. The AHA scoring criteria also allow
for comparability across the individual biomarkers by
harmonizing the continuous measures into a standard-
ized scale and incorporating key clinical considerations
—such as disease status and medication use—into its
scoring algorithm. The standardized scores are easy to
interpret, and the scoring indexes have been widely vali-
dated in prior studies. For example, the 4 health factors
January 2026
are associated with the development of CVD and a vari-
ety of other outcomes, including dementia,19 advanced
biological aging,8 depression,9 and both CVD-specific
mortality and all-cause mortality.10 Although there is
some evidence that overall CVH scores can be accurately
estimated in situations where not all 8 metrics are avail-
able,20 the overall CVH score in this paper may be most
representative of biological indicators of CVH. Addi-
tional measurement and scoring information are avail-
able in Appendix Tables 1 and 2 (available online).7

FC history status was retrospectively assessed with the
question, Did you ever live in a foster home? Maltreat-
ment in foster or adoptive care and the number of place-
ments were also reported. Age was computed by
subtracting participants’ birthdates from the date of their
Wave V visit. Participants reported their biological sex
assigned at birth (male, female), their race and ethnicity
(categorized as non-Hispanic/Latino White, Black,
American Indian or Alaskan Native, Asian, Pacific
Islander, other race, multiracial, or Hispanic/Latino),
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and marital status (married, widowed, divorced, sepa-
rated, never married). Poverty index scores (low income
≤1.30, low middle income of 1.31−1.85, middle income
of 1.86−3.50, and high income >3.50) were computed
using household annual income and size using federal
poverty guidelines.15 The 5 items from the negative
affect subscale of the Center for Epidemiologic Studies-
Depression scale21 were used to assess total depressive
symptoms. A dichotomous variable indicating those in
the bottom and top 50% of scores (0/1) was used in anal-
yses to approximate relative symptom burden in lieu of
an established clinical cutoff.
Statistical Analysis
To generate unbiased estimates and retain national rep-
resentativeness, design-based analyses incorporating
sampling weights, school-level clustering, and regional
poststratification were applied in STATA, Version 16.0
(StataCorp, College Station, TX). First, the sample was
described; then, mean CVH indicators by FC history
across contextual characteristics were estimated. Differ-
ences were considered meaningful if 95% CIs did not
overlap. Finally, to further contextualize these findings,
supplemental analyses were conducted among those
with a FC history, examining mean CVH scores by mal-
treatment in foster or adoptive care and multiple place-
ments. All available data were used; thus, sample sizes
vary slightly owing to mostly minor missingness
(Appendix Table 3, available online).
Figure 1. Biological indicators of CVH scores by foster care placeme
Note: Point estimates and 95% CIs are in black for those with a foster care
are considered different by foster care history if 95% CIs do not overlap and
80−100 (green) considered high CVH, 50−79 (yellow) considered moderate
CVH, cardiovascular health.
RESULTS

There were 113 participants (weighted n=313,604) with
a FC placement history and 4,512 participants (weighted
n=16,912,757) without a FC placement history (Table 1).
Those with a FC history had a lower proportion of par-
ticipants who were White or Hispanic/Latino of all races
and a larger proportion who were Black and multiracial
than those without a FC history. Those with a FC history
also had a lower proportion of married participants; a
higher proportion of divorced, separated, or never-mar-
ried participants; and a greater proportion of partici-
pants in the lower ends of the poverty index and in the
top 50% of depressive symptom scores.
Scores for the CVH outcomes are reported as mean

(95% CI). Participants with a FC history had lower over-
all CVH scores (61.8 [56.6, 66.9]) than those without a
FC history (70.2 [69.1, 71.4]) (Figure 1). For the individ-
ual biological indicators, blood pressure scores were sig-
nificantly lower in adults with a FC placement history
(48.7 [39.8, 57.5]; scores <50 indicative of hypertension)
than in those without (61.6 [59.9, 63.2]). There were no
meaningful differences in non-HDL cholesterol, BMI, or
blood glucose scores by FC placement history, although
non-HDL cholesterol and BMI were trending toward
poorer health in those with a FC history. Finally, only
14.7% of those with a FC history had ideal CVH (i.e., no
biological indicators of CVH in the low range [≤50]),
compared with 27.4% without (p=0.049).
Stratified CVH scores by FC history and contextual

factors are reported in Figures 2 and 3. Overall, CVH
nt history.
history and in white for those without a foster care history. Mean scores
are indicated by asterisks. Scores range from 0 to 100, with scores of
CVH, and scores of 0−49 (red) considered low CVH.

www.ajpmonline.org



Figure 2. Overall CVH scores by contextual factors among those with and without a foster care placement history.
Note: High dep scores=top 50% depressive symptom scores, and low dep scores=bottom 50% depressive symptom scores. Point estimates and 95%
CIs are in black for those with a foster care history and in white for those without a foster care history. Mean scores are considered different by foster
care history if 95% CIs do not overlap and are indicated by asterisks. Groups with 2 few ns to obtain estimates are labeled as NA. Scores range from
0 to 100, with scores of 80−100 (green) considered high CVH, 50−79 (yellow) considered moderate CVH, and scores of 0−49 (red) considered low
CVH.
AIAN, American Indian or Alaska Native; CVH, cardiovascular health; NA, not applicable.

Rojo-Wissar et al / Am J Prev Med 2026;70(1):108097 5
scores were lower among adults who were female,
White, married, from low- and middle-income brack-
ets, and in the top 50th percentile of depressive symp-
tom scores for those with a FC history than for those
without.
Among individuals who were female, Hispanic/

Latino, low-income, middle-income, and in the top 50th

percentile of depressive symptom scores, those who had
a FC history had lower blood pressure health scores than
those without a FC history. For blood lipids health, those
with a FC history had a lower score than those without a
FC history if they were female or in the middle-income
bracket. Among Hispanic or Latino individuals, the
opposite pattern emerged, where those with a FC history
had better blood lipid health scores than those without a
FC history.
BMI health scores were significantly lower in married

adults with a FC history than in married adults without.
Among middle-income adults, those with a FC history
had significantly lower BMI health scores than those
without. Counterintuitively, among those in the high-
income range, those with a FC history had higher blood
January 2026
glucose health, although mean scores for both groups
were in the high blood glucose health range.
CVH scores were generally similar regardless of mal-

treatment history in foster or adoptive care or number
of FC placements. However, most individuals with a
maltreatment history had notably lower blood pressure
scores, all of which were within the low health range
(Appendix Figures 1 and 2, available online).
DISCUSSION

Using data from a nationally representative sample of
American adults approaching and in early midlife,
reporting childhood FC involvement was associated
with a greater risk for poorer CVH in this study. Find-
ings also suggest that CVH disparities may be exacer-
bated when intersected with other relevant contextual
factors (e.g., sex, race and ethnicity, SES). Current AHA
guidelines recommend integrating psychosocial stressors
and other social determinants of health in cardiovascular
risk assessment and in the implementation of treatment
recommendations for the prevention of CVD.22 Findings



Figure 3. CVH scores for the individual biological indicators by contextual factors among those with and without a foster care place-
ment history.
Note: High dep scores=top 50% depressive symptom scores, and low dep scores=bottom 50% depressive symptom scores. Point estimates and 95%
CIs are in black for those with a foster care history and in white for those without a foster care history. Mean scores are considered different by foster
care history if 95% CIs do not overlap and are indicated by asterisks. Groups with 2 few ns to obtain estimates are labeled as NA. Scores range from 0
to 100, with scores of 80−100 (green) considered high CVH, 50−79 (yellow) considered moderate CVH, and scores of 0−49 (red) considered low CVH.
AIAN, American Indian or Alaska Native; CVH, cardiovascular health; NA, not applicable.
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from this study support the consideration of FC history
as a social determinant of CVD,23 which could improve
cardiovascular risk assessment and open avenues for
early interventions focused on alleviating the effects of
exposure to adversity on long-term CVH. Investment in
CVH promotion efforts in this population is critical for
increasing health equity in this group at a disparately
higher risk for CVD.
Identifying CVH risk factors prior to midlife is cru-

cial. Although the prevalence of CVD is relatively low
during this period,14 health factors that pose a risk for
CVD (e.g., elevated blood pressure, obesity) are often
present decades before disease onset.24,25 Adults with a
FC placement history had meaningfully lower blood
pressure health scores and CVH scores overall, implicat-
ing FC history as a potential risk factor for poorer CVH
in early midlife. In the study sample, which is
representative of over 17 million American adults aged
33−43 years, the mean blood pressure score for adults
with a FC placement history fell in the hypertensive
range. This finding is particularly concerning given that
several studies have demonstrated that elevated blood
pressure in young adulthood and early midlife increases
the risk for CVD and related mortality in later life above
and beyond traditional cardiovascular risk factors.26−28

This suggests that FC placement history represents an
important social factor in the developmental course of
hypertension and CVD.
Although scores on other biological indicators of

CVH (i.e., lipids, glucose, BMI) were not significantly
different for individuals who experienced FC relative to
those who did not, blood lipid (non-HDL cholesterol)
and BMI health scores were trending toward being sig-
nificantly poorer among those with a FC history. Blood
www.ajpmonline.org
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pressure may be more reactive and responsive to stres-
sors experienced by children who are removed from
their homes than to other biological indicators of CVH
through its connection with the hypothalamic−pituitary
−adrenal axis and sympathetic nervous system.29,30 FC-
related stressors may affect other biological indicators of
CVH more slowly over time and less directly. Future
research will elucidate the part of the life course when
trends toward non-HDL cholesterol and BMI differences
by FC history become significant. Contrary to non-HDL
cholesterol and BMI, blood glucose health scores were
very similar by FC history. This could be explained by
the homeostatic counterregulation that glucose levels are
subject to, particularly with regard to insulin.31 The
authors posit that among people in this age range, the
body may still be compensating for stress-induced dysre-
gulation through insulin’s modulatory effects, maintain-
ing normal levels of blood glucose despite underlying
physiological strain. Differences in blood glucose levels
may be observable at much older ages than the other
biological indicators of CVH.
Subgroup analyses by sex, race/ethnicity, income,

marital status, and depressive symptoms revealed
nuanced patterns in CVH differences by FC history. In
brief, among those without a FC history, males had
poorer CVH than females across most biological indica-
tors of CVH, but this sex difference was not seen among
those with a FC history—suggesting that FC may negate
the protective effect of being female. Disparities in over-
all CVH by FC history were only evident among White
adults, possibly owing to the cumulative stress experi-
enced by racially minoritized groups. Among Hispanic
adults, those with a FC history had poorer blood pres-
sure health but better non-HDL cholesterol health than
those without, which should be examined further in
future research. Differences by income and marital sta-
tus suggest that FC may undermine the protective effects
of higher income and marriage. Among adults with high
depressive symptoms, those with a FC history had
poorer blood pressure health. When examining differen-
ces in CVH by traumatic FC experiences, it appeared
that blood pressure health may be further negatively
affected among people with a FC history if they also
experienced maltreatment in foster or adoptive care.
These hypothesis-generating findings are discussed fur-
ther in the Appendix (available online) but should be
interpreted with caution owing to small sample sizes in
some subgroups. Future studies should examine whether
findings across subgroups replicate in larger, more
diverse samples of people with a history of FC place-
ment. However, findings highlight a likely need for com-
prehensive support across multiple domains (e.g.,
relationship counseling, financial resources) for people
January 2026
who experience FC to ensure their well-being and suc-
cessful development into adulthood.

Limitations
This study has limitations. First, FC placement history
was assessed using a single self-report question, which
may lead to measurement error related to recall bias,
underreporting, or misclassification. For example, some
people might not consider kinship placements to be FC,
and some might not remember short-term placements.
Second, important contextual information on placement
history was absent, such as age of placement, re-entry
into FC, duration of placement(s), and kinship versus
nonrelative FC. These contextual factors should be
examined in future studies and may be important in dif-
ferentiating levels of risk and identifying potential pro-
tective factors associated with specific FC experiences.
Third, CVH outcomes were limited to 1 time point, pro-
hibiting the testing of developmental patterns of CVH,
which should be examined in future studies to identify
periods of risk and inform intervention timing. Despite
the limitations, this study has several noteworthy
strengths. First, the use of a large, diverse cohort study
representative of over 17 million American adults is a
strength. The study sample’s age range allowed to pro-
vide novel descriptions of biological indicators of CVH
among adults approaching and in early midlife, prior to
the typical age of CVD onset. Finally, measures of CVH
were collected by trained phlebotomists during in-home
assessments, which represents a methodologic advantage
over studies that rely on self-reports of disease status.
CONCLUSIONS

In summary, experiencing FC placement in childhood
may be a substantial social risk factor for poorer CVH in
adults approaching and in early midlife, particularly
with regard to blood pressure. Furthermore, this study
provides evidence that FC history contributes to CVH
disparities among adults within sociodemographic
groups that are generally considered to be protected
against developing CVH problems, such as females, peo-
ple who have moderate to high income, and those who
are married. AHA guidelines recommend incorporating
childhood adversity and lifetime social stressors into
CVD risk assessments.22 In light of these findings, the
authors suggest the inclusion of FC placement. Targeted
CVH interventions may be necessary to address the
unique needs of the FC population. Because FC place-
ment occurs during childhood and often coincides with
an increased level of service involvement, there is poten-
tial for early intervention. Future longitudinal research
among children and adults with a FC placement history
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is needed to confirm these findings, determine the mech-
anisms linking placement to poorer CVH outcomes, and
identify key points of intervention. These efforts are cru-
cial for mitigating CVH disparities and promoting
health equity and wellness in this group.
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