
Supplemental Information

EF MEASURES

Computer-based tasks completed by
participants were used to assess 5
discrete EF skills at 2 points in
childhood. At age 8, 3 measures of
attention were obtained by using
tasks from the validated Test of
Everyday Attention for Children
assessment tool.20 The Sky Search
Task was used to test children’s
selective attention skills by having
participants accurately identify
identical spaceships on a computer
screen as quickly as possible.
Selective attention scores quantified
the speed and accuracy with which
children identified spaceships, with
lower scores indicating better
performance. Dual attention abilities
were assessed by using the same task
with the additional requirement of
counting periodic noises that played
as participants identified matching
ships. Dual attention scores reflected
the decrement in task performance
with and without the addition of
noises, with lower scores indicating
better performance. The Opposite
Worlds Task was used to assess
attentional control by having children
verbally contradict a visual cue
presented on their computer screen.
In the “same world” condition,
participants viewed a series of 24
numbers and were prompted to say 1
or 2 when they saw each number
respectively. In the “opposite world”
condition, participants were
prompted to say 2 when they saw a 1
and 1 when they saw a 2. Attentional
control was measured as the time to
complete the task in the opposite
world condition irrespective of

errors, with faster times indicating
greater task proficiency.

At age 10, participants’ working
memory was assessed by using the
Counting Span Task,21 which tested
cognitive processing and information
storage by having participants view
a set of visual cues on a computer and
then recall them in the order they
were presented. Working memory
scores were the number of correctly
recalled sets, with higher scores
indicating better working memory
capacities. Finally, inhibitory control
was assessed by using the Stop Signal
Task to test children’s ability to stop
themselves from reacting to
a stimulus.22–24 In accordance with
ALSPAC protocols, inhibitory control
was measured as the number of
correct trials completed in the
condition in which the stop signal
was administered at a 150-
millisecond delay, with a higher
number of correct trials indicating
better task performance.

CARDIOMETABOLIC DATA COLLECTION
PROCEDURES

Cardiometabolic data were collected
on-site following standard study
protocols.16,30 At age 17, participants
were advised to fast for at least
6 hours before their clinical visit.
Fasting blood samples were obtained
through venipuncture by a trained
phlebotomist using standard
procedures and then spun and frozen
at280°C. After 3 to 9 months, plasma
samples were thawed and assayed to
obtain glucose, insulin, and lipid
measurements. Glucose was assessed

with an automated hexokinase assay,
insulin was quantified by using an
enzyme-linked immunosorbent
assay–automated microparticle
enzyme assay, and lipids were
assessed with enzymatic reagents in
accordance with a modified standard
Lipid Research Clinic Protocol.41

Reported blood pressure
measurements were calculated as the
mean of 2 measures obtained by
using a Dinamap 9301 Vital Signs
Monitor. CRP levels were assessed by
particle-enhanced
immunoturbidimetric assay.
Participants’ heights were obtained
by using a Harpenden Stadiometer,
which required children to stand
straight against an upright backboard
as a headboard with a 1-kg weight
was lowered until it touched the
participant’s head. Children removed
all clothing but their undergarments
for weight measurements, which
were obtained to the nearest 50 g
with a Tanita Body Fat Analyzer.

CARDIOMETABOLIC DYSREGULATION
SCORE

Biological parameters that directly
reflected cardiometabolic
functioning42 or were considered to
be indicators of cardiometabolic
risk43 were selected for inclusion.
Following previous research on
allostatic load and physiologic
dysregulation,44 we constructed
scores by first dichotomizing
measures on the basis of sample-
specific percentile cut points (ie, the
unhealthiest quintile of the
distribution) and then summing
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across all cardiometabolic
components to indicate participants’
total number of dysregulated
parameters. For each parameter
assessed at ages 9 and 17 years,
scores defining the unhealthiest
quintiles in the ALSPAC were largely
consistent with thresholds identified
in previous literature in pediatric
populations.42 For some
cardiometabolic parameters included
in our risk scores (namely, CRP and
HOMA-IR), pediatric high-risk cut
points have not been established, so
comparisons were made with
thresholds identified in adult
populations.45,46 For a full list of the
threshold values used to create
dysregulation scores compared with
those identified in previous literature,
see Supplemental Table 5.

MISSING DATA PROCEDURES

Because of high rates of attrition, the
study sample comprised only 20.7%
of participants who were originally
recruited. To minimize potential bias
due to selective dropout, individuals
excluded from the sample at age 17
because of incomplete
cardiometabolic data (n = 11 107)
were accounted for by using
a combination of MI and IPW.32 First,
among participants eligible to be
included in the study, missing
covariate, outcome, and predictor
data were multiply imputed.47

Because missingness was common
(between 15% and 55% on most
study variables but exceeding 70%
for self-reported health behaviors at
age 17), we generated 100 multiply
imputed data sets using chained
equations in line with
recommendations that the number of
imputed data sets be equal to or
greater than the proportion of
incomplete cases in the sample.48

Imputed data were then used to
generate weights for the entire
sample to reflect participants’ inverse
probability of remaining in the study
until age 17. After trimming the
imputed weights at the first and 99th

percentiles,49 final weighted analyses
were conducted only among
participants included in the analytic
sample (n = 3074).
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SUPPLEMENTAL FIGURE 2
Sex-stratified associations between total childhood assets and cardiometabolic health at age 17 years, adjusted for confounders and correlates of
cardiometabolic health (n = 3074). * P # .10; ** P # .05.

SUPPLEMENTAL TABLE 5 Top-Risk Quintile for Each Cardiometabolic Parameter at Ages 9 and 17 Years Compared With Risk Thresholds Identified in
Previous Literature

Cardiometabolic Parameter Unhealthiest Quintile of the Sample
Distribution

Pediatric (or Adult) High-Risk Threshold

Age 9 y Age 17 y Age #17 y Age 9 y, n (%) Age 17 y, n (%)

nHDL-C $129.7 mg/dL $116.6 mg/dL $120 mg/dLa 681 (32.2) 529 (17.2)
HDL-C #44.4 mg/dL #39.8 mg/dL #45 mg/dLa 215 (10.2) 666 (21.7)
SBP $109.0 mmHg $125.3 mmHg $90th percentile for age, sex, and heighta 195 (7.2) 157 (5.5)
DBP $62.0 mmHg $68.3 mmHg $90th percentile for age, sex, and heighta 5 (0.2) 15 (0.5)
Insulin resistance — $2.3 $2.7b — 422 (14.0)
CRP $0.6 mg/L $1.5 mg/L $3.0 mg/Lc 60 (2.8) 264 (8.6)
BMI $19.4 $25.2 $85th percentile for sexa 856 (31.6) 718 (24.0)

—, not applicable.
a Pediatric threshold established for youth #17 y of age as identified by the Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk Reduction in Children and
Adolescents.42
b Adult threshold identified in the 1999–2002 NHANES.45
c Adult threshold identified by the Centers for Disease Control and Prevention and the American Heart Association.46

SUPPLEMENTAL TABLE 6 Associations Between Total Childhood Assets and Total Dysregulated Cardiometabolic Parameters at Age 17 Years (n = 3074)

Total Childhood Assets Total No. Dysregulated Cardiometabolic Parameters at Clinical Visit at Age 17 y

Model 1a Model 2b Model 3c Model 4d

b (95% CI) P b (95% CI) P b (95% CI) P b (95% CI) P

0–1 asset Reference — Reference — Reference — Reference —

2 assets 20.16 (20.42 to 0.11) .2 20.10 (20.36 to 0.16) .4 20.13 (20.37 to 0.10) .3 20.11 (20.45 to 0.23) .5
3 assets 20.33 (20.56 to 20.094) .006 20.24 (20.47 to 20.0066) .04 20.22 (20.44 to 20.0073) .04 20.25 (20.55 to 0.053) .1
4 assets 20.60 (20.89 to 20.31) ,.001 20.47 (20.76 to 20.17) .002 20.42 (20.69 to 20.15) .002 20.30 (20.71 to 0.11) .1
Linear trend 20.17 (20.25 to 2.16) ,.001 20.13 (20.21 to 20.047) .002 2.11 (20.19 to 20.036) .004 20.11 (20.22 to 0.00011) .05

Exponentiated RRs were estimated by using Poisson regression models with robust error variances, and P values were calculated by using F-tests. —, not applicable.
a Unadjusted.
b Adjusted for confounders, including sex, age at baseline, pubertal status at age 10 y, maternal education, experiencing poverty during childhood, and parental manual labor occupation.
c Adjusted for confounders in Model 2 as well as correlates of future cardiometabolic health, including childhood chronic conditions (diabetes, asthma, or epilepsy), birth wt, family
history of coronary heart disease or diabetes, maternal prepregnancy BMI, and number of dysregulated cardiometabolic parameters at clinical visit at age 9 y.
d Adjusted for covariates in Models 2 and 3 as well as adolescent health behaviors, including smoking status and weekly alcohol consumption at age 17 y.
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SUPPLEMENTAL TABLE 7 Crude and Adjusted Associations Between Individual Childhood Assets and Cardiometabolic Health at Age 17 Years (n = 3074)

Childhood Asset Cardiometabolic Health at Clinical Visit at Age 17 y

Model 1a Model 2b

RR (95% CI) P RR (95% CI) P

EF skills 1.18 (1.08 to 1.30) ,.001 1.15 (1.05 to 1.26) .002
Prosocial behaviors 1.03 (0.93 to 1.14) .6 1.05 (0.96 to 1.16) .3
Low internalizing problems 1.07 (0.97 to 1.17) .2 1.01 (0.93 to 1.11) .8
Low externalizing problems 1.17 (1.05 to 1.28) .003 1.12 (1.02 to 1.23) .02

Exponentiated RRs were estimated by using Poisson regression models with robust error variances, and P values were calculated by using F-tests.
a Unadjusted.
b Adjusted for sex, age at baseline, pubertal status at age 10 y, maternal education, experiencing poverty during childhood, parental manual labor occupation, childhood chronic
conditions, birth wt, family history of coronary heart disease or diabetes, maternal prepregnancy BMI, and number of dysregulated cardiometabolic parameters at clinical visit at age 9 y.

SUPPLEMENTAL TABLE 8 Mean Levels of Individual Cardiometabolic Parameters at Age 17 Years

Total Childhood Assets Cardiometabolic Health Parameters at Clinical Visit at Age 17 y

nHDL-C (n = 1815), mg/dL HDL-Ca

(n = 1815), mg/dL
SBP (n = 1710),

mmHg
DBP (n = 1710),

mmHg
CRP (n = 1815),

mg/L
HOMA-IR (n = 1778) BMIb

(n = 1767)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

0–1 97.78 (27.9) 47.68 (11.5) 118.28 (9.0) 64.35 (6.0) 1.18 (1.6) 2.08 (1.6) 23.13 (4.1)
2 94.55 (26.9) 49.52 (11.6) 117.01 (10.1) 63.84 (5.8) 1.07 (1.3) 1.95 (3.4) 22.90 (4.9)
3 95.72 (25.5) 49.76 (11.9) 116.33 (10.3) 63.55 (6.1) 1.11 (1.5) 1.78 (1.3) 22.42 (3.4)
4 96.20 (26.1) 52.18 (11.5) 116.19 (9.6) 63.45 (5.2) 0.88 (1.1) 1.84 (2.1) 22.29 (3.1)

Differences in mean values were assessed by using analysis of variance.
a P # .01.
b P # .05.
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