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a b s t r a c t
In 2010, the American Heart Association introduced a new conceptual framework to encourage a focus on primary prevention and provided a deﬁnition for “ideal cardiovascular health”. In this study we examined the relationship between positive childhood experience and ideal cardiovascular health in mid-life, and the extent to which
education, depression, and social support mediate this association. Data are from participants in the Midlife and
Aging in the United States study who completed a clinic-based assessment of health (N = 1255, aged 34–
84 years, 2004–2005). We created a positive childhood experiences index based on retrospective report of
eight childhood experiences, and calculated a continuous ideal cardiovascular health score for each participant
following the American Heart Association's deﬁnition of ideal, intermediate and poor cardiovascular health
across seven health metrics (analyses conducted in 2015–2016). Positive childhood experiences were associated
with ideal cardiovascular health: compared to individuals in the lowest quartile, respondents in the second, third,
and fourth quartile of positive childhood experiences scored 0.42 (standard error (SE) = 0.18), 0.92 (SE = 0.18)
and 1.04 (SE = 0.18) units higher on ideal cardiovascular health, adjusting for age, sex, and race. Respondent's
education, depression status, and social support fully mediated the direct effect of positive childhood experiences
on ideal cardiovascular health, with the largest indirect effect for education. These results suggest that positive
childhood experiences are associated with ideal cardiovascular health in midlife. Strategies to promote cardiovascular wellbeing may beneﬁt from a focus on social interventions early in life; educational attainment, major
depression, and social support may represent key points of intervention.
© 2017 Elsevier Inc. All rights reserved.

Cardiovascular diseases (CVD) are the leading cause of death for
men and women in the United States and accounted for N 801,000
deaths in 2013 (Mozaffarian et al., 2016). CVD processes begin in early
life (Berenson et al., 1998; Berenson and Srnivasan, 2005; Lloyd-Jones
et al., 2009; Mahoney et al., 1991), and social factors during childhood
shape CVD risk across the life course (Gundersen et al., 2011; Pollitt et
al., 2005; Slopen et al., 2013; Slopen et al., 2011). National policy statements from both the American Heart Association (AHA) (Lloyd-Jones et
al., 2010) and the American Academy of Pediatrics (Garner et al., 2012)
highlight childhood as a critical time point for the prevention of CVD.
Traditionally, research on the inﬂuence of childhood experiences on
chronic disease risk has focused on how disadvantage during childhood
(Doom et al., 2016; Lehman et al., 2005; Pollitt et al., 2007, 2008; Pollitt
et al., 2005) confers elevated risk for poor outcomes, including
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cardiovascular diseases (Galobardes et al., 2006; Johnson et al., 2013;
Loucks et al., 2011; Miller et al., 2011; Shonkoff et al., 2009). To date,
limited research has considered the inﬂuences of positive experiences
during childhood for cardiovascular wellbeing in later life (Appleton et
al., 2013; Laitinen et al., 2013; Pulkki-Råback et al., 2015; Sood and
Gidding, 2016; Lehman et al., 2005; Russek and Schwartz, 1997;
Slopen et al., 2016; Sood and Gidding, 2016; Westerlund et al., 2013),
in contrast to disease as the outcome (Lehman et al., 2005; Russek and
Schwartz, 1997; Slopen et al., 2016; Westerlund et al., 2013).In this
study, we examined the relationship between positive childhood experience and an ideal cardiovascular health in a large sample of adults in
mid-life, and evaluated the extent to which education, depression, and
social support in midlife mediate this association.
In 2010, the AHA set a goal to improve the cardiovascular health of
the population by introducing a new conceptual framework to encourage a focus on primary prevention (Lloyd-Jones et al., 2010). The AHA's
approach—consistent with the World Health Organization's deﬁnition
of health as “a state of complete physical, mental, and social wellbeing
and not merely the absence of disease or inﬁrmity”—deﬁnes “ideal,”
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“intermediate,” and “poor” cardiovascular health for seven metrics that
can be monitored over time (Lloyd-Jones et al., 2010). The deﬁnition includes four health behaviors (i.e., smoking, weight, physical activity, and
diet) and three health factors (i.e., blood pressure, total cholesterol, and
glycemia) (Lloyd-Jones et al., 2010). Individuals who achieve a greater
number of ideal metrics have lower risk of incident myocardial infarction and stroke (Dong et al., 2012), cancer (Rasmussen-Torvik et al.,
2013), and mortality (Dong et al., 2012; Yang et al., 2012). The prevalence of ideal cardiovascular health in the US (deﬁned as “ideal” across
all metrics) is very low (Bambs et al., 2011; Folsom et al., 2011; Ford
et al., 2012; Shay et al., 2012; Yang et al., 2012). For example, in a population-based study of 12,744 participants ages 45–64 years, 0.1% met
ideal levels across all seven indicators (Folsom et al., 2011). Although
the concept encourages consideration of health-promoting factors
(Ford, 2012), limited research has examined the social factors in childhood (Appleton et al., 2013; Pulkki-Råback et al., 2015) or adulthood
(Caleyachetty et al., 2015; Unger et al., 2014) associated with ideal cardiovascular health in mid-life.
We are aware of three prior studies that examined childhood characteristics in relation to ideal cardiovascular health. Using prospective
data from the New England Family Study (n = 415) (Appleton et al.,
2013), Appleton and colleagues documented a positive association between attention regulation, cognitive ability, and positive home environment at 7 years and favorable cardiovascular health in adulthood
(mean age = 42.2 years). Drawing on data from 477 men and 612
women in the Cardiovascular Risk in Young Finns Study, Pulkki-Raback
and colleagues found that psychosocial factors between the ages of 3
and 18 years were associated with ideal cardiovascular health in adulthood (mean age = 37.2 years) (Pulkki-Råback et al., 2015). Similarly, a
cross-national comparison study using population-based cohorts from
Finland (n = 1883), Australia (n = 1803), and the United States (n =
723) (Laitinen et al., 2013) found that childhood socioeconomic position and parental smoking were inversely associated with ideal cardiovascular health 19–31 years later (30–48 years at follow-up).
The current study builds on prior research to examine positive childhood experiences and ideal cardiovascular health, and potential underlying pathways, using a large national sample of US adults in midlife.
Informed by life course theory (Ben-Shlomo and Kuh, 2002;
Ben-Shlomo et al., 2014), we hypothesized that positive childhood experiences would show a dose-response association with ideal cardiovascular health, and that education, major depression, and social
support would mediate this association.
1. Methods
1.1. Sample
The data are from the Midlife in the United States (MIDUS) study, an
interdisciplinary effort to investigate the relationships between social,
psychological, behavioral factors and health. The ﬁrst wave of MIDUS
(MIDUSΙ, 1994–1995) enrolled 7108 non-institutionalized individuals
ages 25 to 74 years through random digit dialing from across the US, including siblings for some respondents and some pairs of twins (Brim et
al., 2004). The second wave (MIDUSΙΙ, 2004–2005) followed up 4963
(70%) of the original participants, and newly recruited 592 African
Americans from Milwaukee, WI (Radler and Ryff, 2010). Participants
who completed the psychosocial survey at MIDUSΙΙ and were healthy
enough to travel (N = 3191) were invited to participate in a biomarker
substudy that required an overnight stay at one of three General Clinical
Research Centers. A total of 1255 individuals completed comprehensive
biological assessments. Participants enrolled in the biomarker project
were similar to non-participants with regard to sex, age, race, marital
status, income and chronic conditions, but were more highly educated
(Dienberg Love et al., 2010).
We present complete case analysis for our main results (N = 1147).
Participants in the complete case sample had higher ideal cardiovascular
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health scores and more positive childhood experiences, were more likely
to be white and highly educated, and were less likely to be depressed,
compared to the excluded individuals. Results from multiple imputed
data sets in supplemental tables (N = 1255). Participants provided informed consent, and the study was approved by Institutional Review
Boards at participating institutions. Analyses were conducted in 2015–
2016.
1.2. Measures
1.2.1. Positive childhood experiences index
We created a positive childhood experiences index based on the
presence or absence of eight components: high parental education,
high perceived SES, two-parent family, residential stability, no smokers
residing in home, high parental warmth, high emotional support and
high instrumental support (range: 0 to 8; details below). Factor analysis
conﬁrmed the presence of a single factor for the index. Quartiles for the
index were created such that the top quartile indicated the most positive experiences.
1.2.1.1. High parental education. Each participant reported his/her
mother's and father's highest education levels. We created an indicator
for high parental education (using the highest value for either mother or
father), whereby 4-year college degrees or more were considered as
high.
1.2.1.2. High perceived SES. Participants reported on their family ﬁnancial
status during childhood compared to the average family. Responses
ranged from 1 (a lot better off) to 7 (a lot worse off). Participants who
reported a lot better off or somewhat better off were categorized as
“high perceived SES.”
1.2.1.3. Two-parent family. Family structure in early life was queried with
a single yes/no question: “Did you live with both of your biological parents up until you were 16?” Participants who responded afﬁrmatively
were categorized as growing up in two-parent family.
1.2.1.4. Residential stability. Residential mobility in childhood was
assessed with a single question: “how many times during your childhood did you move to a totally new neighborhood or town?” Following
prior work (Bures, 2003), participants who reported b3 moves were
categorized as stable.
1.2.1.5. No smokers residing in home. Respondents were asked: “During
your ﬁrst 16 years, did you live with anyone in your household who
smoked cigarettes or other tobacco products?” (response options: no
one, father, mother, someone else). Respondents who reported “no
one” was considered as having no smokers in home.
1.2.1.6. High parental warmth. Parental warmth in early life was queried
with a six-item Parental Support Scale (Rossi, 2001) (e.g., “how much
did your mother/father understand your problems and worries?”),
with responses ranging from 1 (a lot) to 4 (not at all). Responses were
reverse-coded such that a higher score represents greater warmth,
and averaged responses across all items (α = 0.91) (Rothrauff et al.,
2009). We created quartiles of the score, and participants in the top
quartile were categorized as having high parental warmth.
1.2.1.7. High emotional support. Emotional support in childhood was
assessed with ﬁve items from the Emotional Neglect subscale of the
Childhood Trauma Questionnaire (Bernstein and Fink, 1998; Bernstein
et al., 1994) (e.g., “there was someone in my family who helped me
feel that I was important or special”), with responses ranging from 1
(never true) to 5 (very often true). A score was constructed by averaging responses across all items (α = 0.85), and we created quartiles of
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the score. Participants in the top quartile were considered as having
high emotional support.
1.2.1.8. High instrumental support. Instrumental support in early life was
measured with two items from the physical neglect subscale of the
Childhood Trauma Questionnaire (Bernstein and Fink, 1998; Bernstein
et al., 1994) (e.g., “there was someone to take me to the doctor if I needed it”), with responses ranging from 1 (never true) to 5 (very often
true). A score was constructed by averaging responses on the two
items (α = 0.61), and was dichotomized as high instrumental support
(=5) and low support (b5); this threshold was selected based on the
distribution of the data, which did not allow for a top quartile.
1.2.2. Ideal cardiovascular health
Following AHA's deﬁnition of ideal, intermediate and poor cardiovascular health for adults (Folsom et al., 2011; Lloyd-Jones et al.,
2010), we created a score based on seven cardiovascular disease risk
factors or health behaviors assessed at the biomarker project. Participants self-reported their smoking status, frequency of vigorous and
moderate physical activity, and frequency of dietary intake including
the intake of fruit and vegetables, ﬁsh, whole grain, fast food (as a
proxy for sodium intake) and sugared beverages. Participants' total cholesterol, blood pressure and Hemoglobin A1c (HbA1c, as a proxy for
fasting plasma glucose) were measured by trained staff, and their medication used to control cholesterol, blood pressure and diabetic conditions was queried. See Table 2 for deﬁnitions of poor, intermediate,
and ideal for each metric. Following prior research with middle-aged
participants (Folsom et al., 2011), we categorized each health metric
as poor (score = 1), intermediate (score = 2), and ideal (score = 3)
and summed across the metrics (potential range: 7 to 21), with higher
scores reﬂecting better health.
1.2.3. Potential mediators
1.2.3.1. Education. Participants reported their highest grade of school or
year of college completed. Responses were dichotomized as 4-year college or more and less than college degree.
1.2.3.2. Major depressive disorder. Depressive symptoms were assessed
with the 20-item Center for Epidemiological Studies Depression (CESD) scale (Radloff, 1977) administered at the time of biomarker collection (α = 0.90). Participants with scores ≥16 were considered as having
major depression (Morozink et al., 2010; Radloff, 1977).
1.2.3.3. Social support. Emotional support from spouse or partner (if applicable; α = 0.90), other family members (α = 0.85), and friends
(α = 0.89) was measured separately, each with a four-item scale
(Schuster et al., 1990) (e.g., how much does your spouse or partner/
friends/members of your family really care about you?). Two additional
items were included in the spouse or partner scale (i.e., “how much does
he or she appreciate you,” “how much can you relax and be yourself
around him or her”) (Schuster et al., 1990; Walen and Lachman,
2000). Responses ranged from 1 (a lot) to 4 (not at all) and were reverse
coded with higher scores reﬂecting greater support. An overall score
was calculated by averaging responses on support from the three
sources (Brooks et al., 2014).
1.2.4. Covariates
Participants' sex, race (white, black, others) and age at MIDUSII were
included as covariates.
1.2.5. Statistical analyses
Statistical analyses were performed in SAS 9.3, Mplus 7th Edition,
and SUDAAN 11.0.1. Chi-square and analysis of variance tests were
used to examine the distribution of ideal cardiovascular health metrics
in the total sample and across quartiles of the positive childhood

experiences index. Generalized estimating equations (GEE) with an
identity link and normal distribution were used to regress ideal cardiovascular health score on the quartiles of childhood positive experiences
index, accounting for twin and sibling clusters, and adjusted for participants' sex, race and age. We investigated mediators using two approaches. First, we conducted a series of GEE models with each
potential mediator included individually, and then together. Second,
we tested for mediation of the relationship between positive childhood
experiences (as a continuous score) and ideal cardiovascular health
using structural equation models, with mean and variance weighted
least squares estimation to calculate the direct and indirect effects.
Finally, we conducted two sensitivity analyses. First, we regressed
ideal cardiovascular health score on each individual component of the
positive childhood experiences index separately, to evaluate if all components of the inventory were associated with our outcome in the expected direction. Second, we replicated our analyses using ten
imputed data sets to evaluate if missing data inﬂuenced our results.

2. Results
The mean age of the participants was 54.62 years (standard deviation
(SD) = 11.73) (Table 1). There were more females than males (56.15%),
and participants were predominantly white (81.52%). Over 40% of respondents had a 4-year college degree or higher, and 16% had current
major depression. The average total positive childhood experiences
index score was 3.46 (SD = 1.66; range: 0 to 8).The proportion of participants who endorsed the individual index components ranged from 17%
(high perceived childhood SES) to 76% (two-parent family).
The ideal cardiovascular health score had an approximately normal
distribution (Appendix 1), with a mean of 14.82 (SD = 2.29; range: 7
to 21). Across quartiles of positive childhood experiences, the ideal cardiovascular health score increased (p b 0.0001) (Table 2). The proportion of participants who met “ideal” criteria for each of the 7
individual health metrics ranged from a high of 53.62% (smoking behavior) to a low of 19.18% (blood pressure). Bivariate analyses indicate that

Table 1
Descriptive characteristics of study participants (N = 1147).
Mean (SD) or
%
Age, years (mean, SD)
Race (%)
Black
White
Other
Sex (%)
Male
Female
Total, positive childhood experiences index (possible range: 0–8),
mean (SD)
Individual positive childhood experiences (%)
Parental education college or higher
High perceived SES in childhood
Two parent family
Residential stability
No smokers residing in home
High parental warmth
High emotional support
High instrument support
Educational attainment (%)
Less than college
College or more
Major Depression (%)
Social support score, mean (SD)
SD = standard deviation; SES = socioeconomic status.

54.62
(11.73)
15.43
81.52
3.05
43.85
56.15
3.46 (1.66)

41.85
17.35
76.02
70.88
28.77
26.68
21.97
62.60
58.59
41.41
15.61
3.44 (0.49)
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Table 2
Distribution of ideal cardiovascular health metrics, and prevalence by quartile of positive childhood experiences (N = 1147).
Health metric
Ideal Cardiovascular
Health Score
Smoking
Ideal
Intermediate
Poor
Body mass index
Ideal
Intermediate
Poor
Physical activity
Ideal
Intermediate
Poor
Health diet score
Ideal
Intermediate
Poor
Total cholesterol
Ideal
Intermediate
Poor
Blood pressure
Ideal
Intermediate
Poor
HbA1c
Ideal
Intermediate
Poor

Deﬁnition

Total sample,
mean (SD) or %

Positive childhood experiences quartile

P-value

Sum across the following seven metrics (ideal = 3,
intermediate = 2, poor = 1), ranging from 8 to 21

14.72 (2.29)

Q1
Q2
Q3
Q4
14.10(2.30) 14.44(2.13) 15.12(2.20) 15.27(2.31) b0.0001

Never or quit N12 months
Former ≤ 12 months
Current

53.62
32.26
14.12

42.20
34.86
22.94

49.61
37.01
13.39

60.51
29.35
10.14

63.45
27.93
8.62

b25 kg/m2
25–29.99 kg/m2
≥30 kg/m2

24.06
35.40
40.54

21.71
33.33
44.95

21.65
34.65
43.70

24.28
35.14
40.58

28.62
38.62
32.76

≥150 min/wk moderate or ≥75 min/wk vigorous or ≥150 min/wk 39.23
moderate + vigorous
1–149 min/wk moderate or 1–74 min/wk vigorous or 1–
19.35
149 min/wk moderate + vigorous
None
39.23

33.94

33.86

45.29

44.14

17.43

18.50

20.29

21.38

48.62

47.64

34.42

34.48

4–5 components
2–3 components
0–1 components

21.97
56.93
21.10

16.82
58.41
24.77

22.44
58.66
18.90

24.28
55.07
20.65

25.17
55.52
19.31

b200 mg/dL, without rx
200–239 mg/dL, or treated to b2(K) mg/dL
≥240 mg/dL

42.55
48.04
9.42

40.98
46.18
12.84

41.73
48.03
10.24

40.58
52.54
6.88

46.90
45.86
7.24

b120/b8() mm Hg, without rx
SBP 120–139 or DBP 80–89 mm Hg, or treated to b120/
b80 mm Hg
SBP ≥ l40or DBP ≥ 90 mm Hg

19.18
60.42

14.37
64.22

17.32
60.63

23.91
58.70

21.72
57.59

20.40

21.41

22.05

17.39

20.69

0 b HbA1c b 5.7%, without rx
5.7% ≤ HbA1c b 6.5%, or treated to b5.7%
≥6.5%

32.26
53.62
14.12

29.97
55.66
14.37

29.92
53.54
16.54

34.78
53.99
11.23

34.48
51.03
14.48

b0.0001

0.07

0.0008

0.14

0.09

0.07

0.51

Note: Percentages refer to the proportion of individuals within each category with that characteristic. P-value is derived from χ2 or analysis of variance tests.

all indicators follow a pattern whereby ideal metric values are more
common among respondents in the highest quartile of the positive
childhood experiences inventory compared to those in the lowest quartile; however, overall group differences by quartile of positive childhood
experiences were only signiﬁcant (at p b 0.05) for smoking and physical
activity.
Results from GEE models suggest that positive childhood experiences were associated with ideal cardiovascular health (Table 3):

compared to individuals in the lowest quartile, respondents in the second, third, and fourth quartile of positive childhood experiences scored
0.42 (standard error (SE) = 0.18), 0.92 (SE = 0.18) and 1.04 (SE =
0.18) units higher on ideal cardiovascular health, adjusting for age,
sex, and race. This pattern was slightly attenuated but maintained in
models that additionally included respondent's education, major depression, and social support (see Models 2–4). In a model that included
all potential mediators simultaneously, respondents in the positive

Table 3
Beta coefﬁcients and standard errors of linear regression models predicting the association between positive childhood experiences and ideal cardiovascular health score (n = 1147)a.
Model 1
β (SE)
Positive childhood experiences
index
Quartile 1 [ref.]
Quartile 2
Quartile 3
Quartile 4
Educational attainment
Less than college [ref.]
College or more
Major depression
Social support score

0.42 (0.18)*
0.92
(0.18)***
1.04
(0.18)***

Model 2 (model 1 +
education)
β (SE)

Model 3 (model 1 +
depression)
β (SE)

Model 4 (model 1 + social
support)
β (SE)

Model 5: full
model
β (SE)

0.40 (0.17)*
0.77 (0.17)***

0.40 (0.18)*
0.86 (0.18)***

0.35 (0.18)*
0.82 (0.18)***

0.32 (0.17)~
0.64 (0.18)***

0.78 (0.18)***

0.97 (0.18)***

0.89 (0.18)***

0.61 (0.18)***

0.43 (0.14)⁎⁎

0.82 (0.14)***
−0.35 (0.19)~
0.34 (0.14)*

0.84 (0.14)***
−0.51 (0.19)**

Boldface indicates statistical signiﬁcance (***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05, ~p ≤ 0.10).
Note: Generalized estimating equations with identity link and normal distribution were used in all models to adjust for clustering by family and were calculated using SAS PROC GENMOD.
a
All models adjust for participant age, race, and sex.
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Fig. 1. Mediation of positive childhood experiences and ideal cardiovascular health by education, social support and major depression.

childhood experiences quartiles 3 and 4 continued to show greater ideal
cardiovascular health scores compared to respondents in quartile 1 (pvalues b 0.0001).
In structural equation models to examine potential mediators, positive childhood experience was positively associated with education
(β = 0.24, p b 0.001) and social support (β = 0.10, p b 0.001), and negatively associated with depression (β = − 0.19, p b 0.001) (Fig. 1 and
Appendix 2). Education (β = 0.55, p b 0.001) and social support (β =
0.40, p b 0.01) were positively associated with ideal cardiovascular
health, and depression was negatively associated with ideal cardiovascular health (β = −0.32, p b 0.01). Positive childhood experience was
associated with ideal cardiovascular health indirectly through education (speciﬁc effect β = 0.13, p b 0.001), depression (speciﬁc effect
β = 0.06, p b 0.05), and social support (speciﬁc effect β = 0.04,
p b 0.05), and no direct effect was observed (β = − 0.01, 95%
CI = −0.12, 0.09; see Appendix 3 for model ﬁt statistics).
We conducted two sensitivity analyses. First, in models that
regressed the ideal cardiovascular health score on each individual component of the positive childhood experiences index separately
(Appendix 4), all components of the inventory showed positive associations with ideal cardiovascular health, although the magnitude of the associations varied, and statistical signiﬁcance at p b 0.05 was present only
for ﬁve of the eight indicators. Second, replication of our analyses using
10 imputed data sets produced identical conclusions, although there
were some modest changes to some coefﬁcients(Appendices 4 and 5).
3. Discussion
In this study of 1147 adults in midlife, positive childhood experiences
were associated with higher ideal cardiovascular health scores. We advance prior research by examining this association in an older national
sample, and conducting mediation analyses using structural equation
models to estimate direct and indirect effects. Respondent's education,
major depression status, and social support fully mediated the direct effect of positive childhood experiences on ideal cardiovascular health
score, with the largest indirect effect for education. In sensitivity analyses
that considered each component of the positive childhood experiences
index separately, residential stability, high emotional support, high

instrumental support, high parental education, and no smokers residing
in home were each associated with higher ideal cardiovascular health
score, with the largest associations for the latter two domains. This
study adds to the existing literature suggesting that social environments
are associated with ideal cardiovascular health in midlife (Caleyachetty
et al., 2015; Unger et al., 2014) and that childhood environments
(Appleton et al., 2013; Laitinen et al., 2013; Pulkki-Råback et al., 2015)
set the stage for conditions in adulthood that drive this association.
Although ﬁndings from this study cannot address causality, our
results are consistent with prior prospective research using other
samples with conceptually similar childhood predictors (Appleton
et al., 2013; Laitinen et al., 2013; Pulkki-Råback et al., 2015), and extends this work by documenting associations and pathways in an
older and larger sample drawn from across the US, and using a rich
multidimensional assessment of childhood experiences. Our ﬁndings are also consistent with evidence from several experimental
studies which suggest that school-based (Campbell et al., 2014;
Conti et al., 2015) and family-based (Miller et al., 2014) interventions can have beneﬁts for cardiometabolic outcomes and behaviors
years and even decades later. To best inform prevention strategies,
detailed longitudinal studies with repeated measures of childhood
social environment and cardiovascular health metrics are needed
to identify sensitive periods for the effects of exposures, and to explore periods of vulnerability for each health metric. It may also be
valuable for these future studies to use dynamic mediation models
(Huang and Yuan, 2016) to examine the time-variant nature of potential psychological and behavioral mediators across the life course,
and to consider environmental modiﬁers, such as school (Spriggs
et al., 2009) or neighborhood context (Slopen et al., 2014).
3.1. Limitations
There are several notable limitations to consider. First, positive childhood experiences were assessed retrospectively; although the literature
generally supports the use of retrospective reports about childhood
(Brewin et al., 1993), it is possible that reports were inﬂuenced by current health or psychopathology (Hardt and Rutter, 2004). Second, to
create a comprehensive measure of positive childhood experiences
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based on the information available in MIDUS, we constructed an inventory using dichotomized variables reﬂecting a variety of domains; this
approach was necessary to combine multiple types of positive experiences, but limits information about strength, chronicity, and timing.
Third, the item that inquired about family structure only assessed
whether the participant resided with both biological parents; some respondents who did not endorse this item may have had two adults in
their household, and this could have included adoptive or step-parents.
Fourth, MIDUS was not designed to measure ideal cardiovascular health
as deﬁned by the AHA; therefore we did not have data on diet or physical activity that conformed to the traditional deﬁnitions. Finally, the
generalizability of this study is limited, given that Whites and high SES
individuals are over-represented in MIDUSII.
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the childhood period, including the broad array of social policies that
shape disparities in childhood experiences. Furthermore, mediators including educational attainment, major depression, and social support
may represent key points of intervention to promote ideal cardiovascular health in the US population.
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4. Conclusions
Our study ﬁnds that positive childhood experiences are associated
with ideal cardiovascular health in midlife, and that this association is
fully mediated by educational attainment, absence of major depression,
and greater social support. Efforts to promote and address disparities in
cardiovascular health may beneﬁt from a focus on social factors during

Appendix 1. Distribution of ideal cardiovascular health score, midlife in the United States biomarker study (N = 1147)

Appendix 2. Total, direct, and indirect effects of mediation analysis (N = 1147)

Total effect
Total indirect
Speciﬁc indirect effects
Via education
Via depression
Via social support
Direct effect

Estimate

95% CIa

0.23***
0.23***

(0.14, 0.31)
(0.17, 0.31)

0.13***
0.06*
0.04*
−0.01

(0.08, 0.19)
(0.02, 0.12)
(0.01, 0.08)
(−0.12, 0.09)

Boldface indicates statistical signiﬁcance (*p b 0.05, **p b 0.01, ***p b 0.001).
a
95% bootstrapped conﬁdence interval.

Appendix 3. Model ﬁt summary

Model

χ2

df

CFI
(≥0.95)a

SRMR
(≤0.08)

RMSEA
(≤0.06)

χ2
Difference

df

p-Value

Initial model
Final model

192.695
53.076

12
11

0.689
0.928

0.063
0.035

0.115
0.058

139.619

1

p b 0.0001

Note: Several modiﬁcations were made to improve the ﬁt of the model. Modiﬁcations that signiﬁcantly improved the model ﬁt and were theoretically plausible were included. Six total
modiﬁcations were made to the model. Covariances were added for: 1) social support and depression; 2) education with depression; age with race; age with depression; age with social
support; and positive childhood experiences with race.
a
Model ﬁt criterion based on Hu and Bentler (1999).

78

N. Slopen et al. / Preventive Medicine 97 (2017) 72–79

Appendix 4. Beta coefﬁcients and standard errors of linear regression models predicting the association between individual components of
the positive childhood experiences index and ideal cardiovascular health score (complete case and multiple imputation data)

Parental education college or higher
High perceived SES in childhood
Two parent family
Residential stability
No smokers residing in home
High parental warmth
High emotional support
High instrument support

Complete case analysis, n = 1147
β (SE)

Multiple imputation analysis (n = 1255
β (SE)

0.61 (0.14)***
0.23 (0.18)
0.31 (0.17)~
0.38 (0.14)**
0.66 (0.14)***
0.27 (0.14)~
0.43 (0.15)**
0.32 (0.13)*

0.59 (0.14)***
0.15 (0.17)
0.31 (0.16)~
0.35 (0.14)*
0.61 (0.14)***
0.26 (0.14)~
0.32 (0.15)*
0.39 (0.13)**

Note: Generalized estimating equations with identity link and normal distribution were used in all models to adjust for clustering by family and were calculated using SAS PROC GENMOD.
Beta coefﬁcients were estimated in 8 separate regression models (one for each predictor). All models adjust for participant age, race, and sex. Boldface indicates statistical signiﬁcance
(***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05, ~p ≤ 0.10). Multiple imputation results are from 10 imputed data sets.

Appendix 5. Beta coefﬁcients and standard errors of linear regression models predicting the association between positive childhood experiences and ideal cardiovascular health score (n = 1255)

Model 1
β (SE)
Positive childhood experiences
index
Quartile 1 [ref.]
Quartile 2
Quartile 3
Quartile 4
Educational attainment
Less than college [ref.]
College or more
Major depression
Social support score

0.37 (0.17)*
0.86
(0.17)***
0.92
(0.18)***

Model 2 (model 1 +
education)
β (SE)

Model 3 (model 1 +
depression)
β (SE)

Model 4 (model 1 + social
support)
β (SE)

Model 5: full
model
β (SE)

0.34 (0.17)*
0.69 (0.16)***

0.34 (0.17)
0.79 (0.17)***

0.30 (0.17)~
0.74 (0.17)***

0.24 (0.17)
0.55 (0.17)**

0.64 (0.18)**

0.84 (0.17)***

0.75 (0.18)***

0.44 (0.18)*

0.50 (0.13)**

0.90 (0.14)***
−0.38 (0.18)*
0.42 (0.13)**

0.91 (0.14)***
−0.55 (0.18)**

Note: Results from 10 imputed data sets. Generalized estimating equations with identity link and normal distribution were used in all models to adjust for clustering by family and were
calculated using SAS PROC GENMOD. All models adjust for participant age, race, and sex. Boldface indicates statistical signiﬁcance (***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05, ~p ≤ 0.10).
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