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Abstract
Growing evidence suggests that childhood trauma is associated with poorer cardiovascular health in adulthood, but few studies have examined potential medi-
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health and explored potential mediators. Cross-sectional data from 1,251 participants in the National Survey of Midlife Development in the United States’
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II Biomarker Project were analyzed. Path analyses were conducted to examine the associations between childhood trauma and cardiovascular health (i.e.,
American Heart Association’s Life’s Simple 7 [LS7] score). Depressive symptoms and sleep quality were explored as potential mediators, and exploratory
analyses examined whether these associations were moderated by sex. Women
reported more severe childhood emotional and sexual abuse and emotional
neglect, p < .001 to p = .018, and higher LS7 scores, p = .027, than men. Path
analyses demonstrated the total effects of increasing severity of all forms of childhood trauma with LS7 scores were significant, and cumulative childhood trauma
was inversely associated with LS7 score Bs = -0.306– -0.076, p < .001–p = .048.
The range of total effects of different forms of childhood trauma on LS7 scores
mediated by depressive symptoms and sleep quality was 26.8%–57.5%. Sex moderated the associations between all forms of childhood trauma and cardiovascular
health. Longitudinal studies are needed that examine mediators of the associations between childhood trauma and cardiovascular health. Findings suggest
sex-specific, trauma-informed approaches for cardiovascular disease prevention
in adults exposed to childhood trauma may be needed.
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Cardiovascular disease (CVD) is the leading cause of death
and disability worldwide (World Health Organization,
2017). Adults with a history of childhood trauma, such as
emotional, physical, and sexual abuse or neglect, have been
shown to have a higher prevalence of CVD (Basu et al.,
2017; Fuller-Thomson et al., 2010). In a systematic review
of 40 studies, Basu et al. (2017) found that 91.7% of the
included studies reported significant associations between
childhood trauma exposure and CVD outcomes, such as
stroke. In addition, more than 88% and 60% of the included
studies reported associations between diabetes and hypertension, respectively, and childhood trauma.
Childhood trauma is associated with a higher prevalence of psychosocial and behavioral factors in adulthood (Infurna et al., 2016; Liu et al., 2019; Thordardottir
et al., 2016), which significantly contribute to an increased
risk of CVD (O’Donnell et al., 2010; Yusuf et al., 2004).
Prior evidence suggests that the association between childhood trauma and CVD may be mediated by modifiable
factors, such as depression (Kahl et al., 2015; Mandelli
et al., 2015; Whitworth et al., 2016) and sleep disturbances (Hoag et al., 2015; Petrov et al., 2016; Thordardottir
et al., 2016). For instance, in the aforementioned systematic review, the authors found that mental health problems, such as depression, partially mediated the association between childhood trauma and CVD in adults (Basu
et al., 2017). Further, findings from a recent study demonstrated that poorer sleep quality partially mediated the
association between childhood trauma and hypertension
in middle-aged adults (Petrov et al., 2016).
Childhood trauma is a significant public health concern
in the United States, with an estimated 1 in 7 children experiencing at least one form of trauma in the past year (Centers for Disease Control & Prevention, 2021). Data from
population-based studies in the United States indicate that
among children, the lifetime prevalence of physical abuse
by a caregiver is between 9% and12% (Finkelhor et al.,
2013; Jobe-Shields et al., 2018), with boys more likely than
girls to report physical abuse from a caregiver (Finkelhor
et al., 2013; Thompson et al., 2004). Approximately 15% of
children in the United States have experienced emotional
abuse or caregiver neglect in their lifetime. The lifetime
prevalence of childhood sexual abuse from any perpetrator is higher among girls compared with boys (i.e., 11% vs.
8%; Finkelhor et al., 2013).
Some findings suggest that there are sex differences not
only regarding exposure to abuse but also in the association between childhood trauma and CVD risk. Several factors may contribute to these differences. Women are more
likely to report exposure to lifetime sexual abuse than men
(de Waal et al., 2017; Meng & D’Arcy, 2016). Further, biological factors may differentially influence the development of
CVD in women. Premenopausal women tend to have lower
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blood pressure and glucose levels than men in the same
age group; these differences may narrow as age increases
or even reverse during menopause (Colafella & Denton,
2018; Dasinger & Alexander, 2016; Varlamov et al., 2014).
Sex hormones play an important role in regulating biological responses to stress, which are implicated in the development of CVD (Oyola & Handa, 2017).
Existing evidence on sex differences in the association
between childhood trauma and CVD risk is conflicting.
Investigators have found that both men and women with
a history of childhood trauma have a higher prevalence of
diabetes and obesity, but only women demonstrate a significantly higher prevalence of CVD (Friedman et al., 2015).
In a sample of adults with a history of psychosis, Sweeney
et al. (2015) found men who experienced childhood trauma
were more likely to report a history of CVD than women.
In contrast, analyses of data from the National Longitudinal Study of Adolescent Health have shown that among
young adults, women with a history of childhood sexual
abuse have a higher prevalence of hypertension; however,
this association did not emerge among men (Suglia et al.,
2014). Given these conflicting findings, more research is
needed to determine if sex differences exist in the association between childhood trauma and cardiovascular health
(CVH).
In 2010, the American Heart Association developed the
Life’s Simple 7 (LS7) assessment, a measure of CVH that
includes three health behaviors and four health factors
and has been shown to strongly predict future CVD risk
(Lloyd-Jones et al., 2010). Multiple studies have indicated
that higher LS7 scores are associated with lower incident
CVD (Gaye et al., 2017; Ommerborn et al., 2016), cognitive
decline (Pase et al., 2016), and mortality (Fang et al., 2016;
Ford et al., 2012). To date, no studies have examined the
associations between childhood trauma and ideal CVH in
midlife. Researchers who have examined the associations
between childhood trauma and CVH have largely focused
on identifying differences in the prevalence of individual
CVH metrics (Abajobir et al., 2017; Basu et al., 2017; Kreatsoulas et al., 2019; Ruiz & Font, 2020).
To address these knowledge gaps, we conducted a secondary analysis of data from the National Survey of Midlife
Development in the U.S. Study (MIDUS) to examine the
associations between different forms of childhood trauma,
including abuse and neglect, and CVH. The present investigation was informed by the model of childhood adversity and cardiometabolic health (Suglia et al., 2018). We
hypothesized that more severe childhood trauma exposure would be associated with poorer CVH in midlife
and that this association would be mediated by depressive symptoms and sleep quality. Given that women are
more prone to childhood trauma than men, we further
hypothesized that these associations would be stronger
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among women; we explored this hypothesis by conducting
exploratory analyses examining whether the associations
between childhood trauma and CVH were moderated by
sex.

METHOD
Participants
The MIDUS Study is a national longitudinal study that
examines health and aging among residents of the United
States. MIDUS I was conducted in 1995−1996 in the 48
contiguous states with a random digit dialing sample of
7,108 noninstitutionalized, English-speaking participants
between the ages of 25 and 74 years. In 2005 a 10-year
follow-up study, MIDUS II, was conducted. The present
study represents a secondary analysis of the MIDUS
II Biomarker Project (2004−2009, N = 1,255), a crosssectional substudy that included two distinct samples: (a)
participants from MIDUS I who participated in MIDUS II
and (b) a MIDUS II subsample of Black/African American adults from Milwaukee, WI, a city in the midwestern
United States. Of the 1,255 participants in the Biomarker
Project, we excluded individuals with missing data for
childhood trauma exposure (n = 4), resulting in a sample
of 1,251 participants. The mean participant age in the final
sample was 54.5 years (SD = 11.71) and 56.8% were women
(n = 710). Most participants were White (77.5%), had more
than a high school education (72.2%), and were currently
employed (54.2%); 42.6% of participants reported an annual
household income less than $50,000 (USD).

Procedure
The Institutional Review Boards of the University of California Los Angeles, the University of Wisconsin, and the
Georgetown University in the United States approved the
MIDUS II Biomarker Project, and the data are publicly
available. Data collection in MIDUS II consisted of detailed
self-administered questionnaires that were mailed to participants or administered via telephone. Approximately
70% of participants in the original sample (N = 4,963) participated in MIDUS II. From 2004 to 2006, a supplementary sample of 592 Black or African American adults living in Milwaukee was added to diversify the MIDUS II
sample. The MIDUS II Biomarker Project added biological assessments to a subsample of MIDUS participants.
Participants were eligible to be part of this subsample if
they completed a mail-in questionnaire or telephone interview, lived in the continental United States, and were will-

ing to complete in-person physical assessments (Ryff et al.,
2018a). Biomarker collection, which occurred at three general clinical research centers across the United States,
included the collection of multiple specimens and comprehensive assessments by trained clinicians and research
staff. Participants also completed a self-administered questionnaire and self-reported data regarding sleep (Ryff
et al., 2018a). All participants provided written informed
consent.

Measures
Childhood trauma
Emotional and physical abuse and neglect and sexual
abuse that occurred before 18 years of age were assessed
using the Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998), which has been extensively studied
and has demonstrated good test–retest reliability (i.e., .85–
.88; (Bernstein et al., 1994; Bernstein & Fink, 1998; Paivio
& Cramer, 2004). The 25-item CTQ includes five items
to assess each type of childhood trauma, with responses
scored on a scale of 1 (never true) to 5 (very often true) and
a total possible score of 5−25. Positive items are reversecoded. Responses to items for each form of childhood
trauma were summed, with higher scores indicating more
severe exposure to childhood trauma. To assess cumulative childhood trauma, we recoded individual continuous
scores for each form of childhood trauma into four categories (i.e., none = 0, low = 1, moderate = 2, severe = 3;
(Bernstein & Fink, 1998). Categorical variables for all five
forms of childhood trauma were summed to create a cumulative childhood trauma score that ranged from 0, indicating no abuse, to 15, indicating severe emotional and physical abuse and neglect and sexual abuse. In the present sample, Cronbach’s alpha was .93.

Demographic characteristics
Demographic characteristics including age (continuous),
race/ethnicity, sex, educational attainment, employment,
marital status, household income, and current health
care insurance coverage were assessed. Among women,
menopause status was determined based on responses to
the following questions: “Have you had a menstrual period
in the last year?” and “Do you know if your menstrual
period stopped due to menopause?” Women who reported
not having had a menstrual period in the past year or that
their menstrual periods had stopped due to menopause
were classified as postmenopausal.
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TA B L E 1

Definition of life’s simple 7 criteria

Cardiovascular
health metrics

Poor (Score = 0)

Intermediate (Score = 1)

Ideal (Score = 2)

Tobacco use

Current tobacco use

Former smoker (quit less than 12
months ago)

Never smoked or quit smoking
more than 12 months ago

Physical activity

No physical activity per
week

1−149 min of moderate activity,
1−74 min of vigorous activity, or
1−149 min of combined moderate
and vigorous activity

≥ 150 min of moderate activity,
≥ 75 min of vigorous activity, or
≥ 150 min of combined
moderate and vigorous activity

Healthy diet scorea

0−1 ideal components

2 ideal components

3−4 ideal components

Body mass index

≥ 30.00 kg/m2

25.00−29.99 kg/m2

< 25.00 kg/m2

Total cholesterol

≥ 240 mg/dL

200−239 mg/dL or treated to goal

< 200 mg/dL

Blood pressure

Systolic blood pressure ≥
140 or diastolic blood
pressure ≥ 90 mmHg

Systolic blood pressure 120−139,
diastolic blood pressure
80−89 mmHg, or treated to goal

Systolic blood pressure < 120 or
diastolic blood
pressure < 80 mmHg

Fasting plasma
glucose

≥ 126 mg/dL

100-125 mg/dL or treated to goal

< 100 mg/dL

Note: Adapted from Lloyd-Jones et al. (2010).
a
Healthy diet score included intake of fruits and vegetables, fish, fiber-rich whole grains, and sugar-sweetened beverages.

Mediators
Depressive symptoms
Depressive symptoms were measured using the Center
for Epidemiological Studies Depression Inventory (CES-D;
Radloff, 1977), a 20-item measure of the frequency of pastweek depressive symptoms. Item responses on the CESD are scored using a 4-point Likert scale ranging from 0
(rarely or none of the time) to 3 (most or all of the time).
Responses were summed, with a total possible score of
0−60. Positive items were reverse-coded such that higher
scores indicated a higher frequency of depressive symptoms. In the present study, Cronbach’s alpha was .89.
Sleep quality
Past-month subjective sleep quality was assessed using the
Pittsburgh Sleep Quality Index (PSQI; (Buysse et al., 1989).
The PSQI is used to assess seven components of sleep quality, each of which is scored on a scale of 0−3. Scores were
summed to calculate a global PSQI score (range: 0−21),
with higher scores indicating poorer sleep quality. In the
present study, Cronbach’s alpha was .70.

Cardiovascular health
CVH was measured using the LS7 metric, which includes
seven components (Lloyd-Jones et al., 2010). Data on
tobacco use, physical activity, and diet were obtained
from self-administered questionnaires. The LS7 healthy
diet score is calculated based on self-reported intake of
five dietary components, which include fruits and vegetables, fish, fiber-rich whole grains, sugar-sweetened bever-

ages, and sodium intake (Lloyd-Jones et al., 2010). Because
MIDUS does not include information on sodium intake,
the healthy diet score was adapted based on previously
described methods to include only four dietary components (Boylan & Robert, 2017). For the present study, ideal
components of the healthy diet score were determined as
follows: (a) fruits and vegetables: at least 5 cups per day,
(b) fish: at least 3 servings per week, (c) fiber-rich whole
grains: at least 3 servings per day, (d) sugar-sweetened beverages: less than 4 glasses per week. Scores for dietary components were summed to calculate a healthy diet score.
Body mass index (BMI), blood pressure, fasting glucose,
and total cholesterol were assessed using standardized protocols (Ryff et al., 2018a, 2018b). Participants received a
score of 0 (poor), 1 (intermediate), or 2 (ideal) for each metric (Table 1). A total LS7 score, ranging from 0 to 14, was
calculated, with higher scores indicating a more favorable
CVH.

Data analysis
Analyses were conducted in Stata (Version 16) and Mplus
(Version 7). A p value less than .05 selected a priori to
indicate significance. We first examined sex differences
across study variables using t tests and chi-square tests
for continuous and categorical variables, respectively, in
Stata. The remaining analyses were conducted in Mplus.
Missing data for LS7 scores and covariates were handled
using full information maximum likelihood, which is the
default method of handling missing data in Mplus. For the
main analyses, we used path analyses with linear regression to examine the direct and indirect paths between

5

CHILDHOOD TRAUMA AND MIDLIFE CARDIOVASCULAR HEALTH

childhood trauma and LS7 score, with separate models for
each form of childhood trauma and cumulative childhood
trauma. Based on previous evidence (Suglia et al., 2018),
we hypothesized that (a) increasing severity of each form
of childhood trauma would be associated with poorer LS7
scores (i.e., the direct path) and (b) each form of childhood
trauma would be associated with higher depressive symptom levels and poorer sleep quality, which would mediate
the associations between the severity of childhood trauma
and LS7 score (i.e., indirect paths). Given that depressive
symptom and sleep quality scores were moderately correlated, r = .49, p < .001, all models accounted for the correlation between these variables.
We first fit models with the direct paths from each
form of childhood trauma to LS7 score. The indirect paths
were constrained to equal 0 (i.e., constrained model). Next,
we allowed the indirect paths to be freely estimated (i.e.,
unconstrained model). We compared the fit between models using change in chi-square values and the Bayesian
information criterion, with lower values indicating a better model fit. We also used the R2 estimate for LS7 score to
compare models, with a higher R2 value indicating a better
fit. The model that best fit the data was retained.
We used bias-corrected bootstrapping with 1,000 bootstraps to calculate confidence intervals for the indirect
paths between different forms of childhood trauma and
LS7 score. Bootstrapping allowed significance testing of
the indirect paths (Kline, 2015). Models were adjusted for
demographic characteristics. For each model, we calculated the percentage of the total effect that was mediated
by the indirect paths as follows: (total indirect path/total
effect) x 100, expressed as a percentage. Model fit was
assessed using the chi-square statistic, comparative fit
index (CFI), Tucker–Lewis index (TLI), root mean square
error of approximation (RMSEA), and standardized root
mean square residual (SRMR). A nonsignificant result for
the chi-square statistic indicated that the model fit was
adequate. However, with larger sample sizes, other measures of fit are recommended (Kenny, 2020). The CFI and
TLI are widely used to assess model fit, with values greater
than .95 indicating a good fit (Bentler, 1990); models with
an RMSEA value less than .05 or an SRMR value less than
.08 are preferred (Kline, 2015).
For the exploratory analyses, we used multiple-group
analysis to examine whether sex moderated the observed
associations between childhood trauma and CVH. We
allowed the direct and indirect paths from childhood
trauma to LS7 score to vary by sex (i.e., unconstrained
model). We also ran constrained models that set the direct
and indirect paths from each form of childhood trauma
to LS7 score to 0 for men and women (i.e., constrained
model). Chi-square tests were conducted to compare the fit
of these models (Byrne et al., 1989; Raykov & Marcoulides,

2006). The following equation was used to test the difference in chi-square values between the constrained and
unconstrained models. A p value for the chi-square difference statistics between models less than .05 was used
to indicate that the constrained model had a significantly
poorer fit and was considered to be evidence of moderation
by sex (Preacher et al., 2007).
2
2
2
= 𝜒constrained
− 𝜒unconstrained
; 𝑑𝑓dif f
𝜒dif
f

= 𝑑𝑓constrained − 𝑑𝑓unconstrained

RESULTS
Descriptive analyses
Women were less likely than men to identify as White;
women also reported lower levels of educational attainment and annual household income (Supplementary Table
S11). Additionally, women reported poorer sleep quality
than men (M = 6.6 vs. M = 5.7), p < .001. Table 2 presents
sex differences in the prevalence of childhood trauma and
CVH metrics. Women were more likely than men to report
more severe childhood emotional (10.4% vs. 3.8%), p < .001
and sexual abuse (13.0% vs. 3.2%), p < .001 and emotional neglect (8.3% vs. 5.9%), p = .018. Women also had
higher levels of cumulative childhood trauma compared
with men (M = 3.0 vs. M = 2.1), p < .001. Fewer than half
of the participants met the ideal criteria for physical activity (48.8%), diet (8.2%), BMI (23.7%), blood pressure (18.5%),
and total cholesterol (42.5%). The mean LS7 score was 7.5
(SD = 2.35, range: 0−14). Women were more likely than
men to meet the ideal criteria for tobacco use (56.6% vs.
47.3%), p < .001; diet (9.6% vs. 6.5%), p = .018; BMI (28.9% vs.
17.0%), p < .001; blood pressure (23.0% vs. 12.6%), p < .001;
fasting glucose (64.1% vs. 50.7%), p < .001; and total cholesterol (44.1% vs. 40.5%), p = .033. Men were more likely
to meet the ideal criteria for physical activity (55.6% vs.
43.7%), p < .001. On average, women had higher LS7 scores
than men (M = 7.6 vs. M = 7.3), p = .027.

Main analyses
The model fit statistics indicated that the unconstrained
models, with freely estimated indirect paths, fit the data
better than models that constrained indirect paths for all
forms of childhood trauma (Supplementary Table 2); thus,
the unconstrained model was used for all analyses. Table 3
presents the direct and indirect paths between increasing childhood trauma severity and LS7 scores. The estimates presented in Table 3 are unstandardized. All models
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TA B L E 2

Sex differences in the prevalence of childhood trauma and cardiovascular health metrics

Variable

Total sample
(N = 1,251)
n
%

Men (n = 541)
n
%

Women (n = 710)
n
%

Statistical testb

Childhood trauma typea
χ2 (3, N = 1,250) = 29.36***

Emotional abuse
None

860

68.8

403

74.5

457

64.4

Low

222

17.7

97

18.0

125

17.6

Moderate

73

5.8

20

3.7

53

7.5

Severe

95

7.6

21

3.8

74

10.4
χ2 (3, N = 1,251) = 6.37

Physical abuse
None

959

76.7

418

77.3

541

76.2

Low

130

10.4

65

12.0

65

9.2

Moderate

85

6.7

32

5.9

53

7.4

Severe

77

6.2

26

4.8

51

7.2
χ2 (3, N = 1,246) = 62.91***

Sexual abuse
None

951

76.0

469

86.7

482

67.8

Low

86

6.9

28

5.1

58

8.2

Moderate

100

8.0

27

5.0

73

10.3

Severe

109

8.7

17

3.2

92

13.0
χ2 (3, N = 1,250) = 10.01*

Emotional
neglect
None

698

55.8

303

56.1

395

55.6

Low

334

26.7

162

29.9

172

24.3

Moderate

127

10.2

44

8.1

83

11.7

Severe

91

7.2

32

5.9

59

8.3
χ2 (3, N = 1,251) = 5.14

Physical neglect
None

902

72.1

398

73.6

504

71.0

Low

160

12.8

68

12.6

92

13.0

Moderate

112

9.0

51

9.4

61

8.5

Severe

77

6.1

24

4.4

53

7.5

Cardiovascular health metrics
χ2 (2, N = 1,249) = 18.7***

Tobacco use
Poor

302

24.1

128

23.7

174

24.6

Intermediate

289

23.1

156

28.8

133

18.7

Ideal

658

52.6

256

47.3

402

56.6
χ2 (2, N = 1,246) = 17.73***

Physical activity
Poor

459

36.7

174

32.2

285

40.1

Intermediate

176

14.1

64

11.8

112

15.8

Ideal

611

48.8

301

55.6

310

43.7
χ2 (2, N = 1,249) = 8.50*

Diet
Poor

862

68.9

396

73.2

466

65.6

Intermediate

284

22.7

110

20.3

174

24.5

Ideal

103

8.2

35

6.5

68

9.6
χ2 (2, N = 1,250) = 34.51***

Body mass index
Poor

513

41.0

217

40.1

296

41.7

Intermediate

440

35.2

232

42.9

208

29.3

Ideal

297

23.7

92

17.0

205

28.9
(Continues)
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TA B L E 2

(Continued)

Variable

Total sample
(N = 1,251)
n
%

Men (n = 541)
n
%

Women (n = 710)
n
%

Statistical testb
χ2 (2, N = 1,251) = 33.39***

Blood pressure
Poor

257

20.5

96

17.7

161

22.7

Intermediate

763

61.0

377

69.7

386

54.3

Ideal

231

18.5

68

12.6

163

23.0
χ2 (2, N = 1,227) = 24.39***

Fasting glucose
Poor

94

7.5

48

8.8

46

6.5

Intermediate

404

32.3

210

38.8

194

27.3

Ideal

729

58.3

274

50.7

455

64.1
χ2 (2, N = 1,240) = 7.55*

Total cholesterol
Poor

112

9.0

39

7.2

73

10.3

Intermediate

596

47.6

280

51.8

316

44.5

Ideal

532

42.5

219

40.5

313

44.1

Note: N = 1,251.
a
Cumulative childhood trauma (n = 1,246): M = 2.6, SD = 3.47 for the total sample; M = 2.1, SD = 2.89 for men; M = 3.0, SD = 3.81 for women; total range: 1−15.
b
Students’ t tests and chi-square tests were used to examine sex differences in cardiovascular health metrics.
*p < .05, **p < .01, ***p < .001.

demonstrated adequate fit (see Table 4). The direct paths of
increasing severity of childhood physical abuse, B = −0.224
SE = 0.08, p = .007; childhood sexual abuse, B = −0.139,
SE = 0.07, p = .045; and cumulative childhood trauma,
B = −0.044, SE = 0.02, p = .011, were negatively associated with LS7 scores. Depressive symptoms and sleep quality partially mediated the associations between all forms of
childhood trauma and LS7 scores. The total effects of all
forms of childhood trauma with LS7 scores were significant. The percentage of the total effect mediated by depressive symptoms and sleep quality ranged from 26.8% for
physical abuse to 57.5% for physical neglect.

Exploratory analyses
Tables 5–8 present results and fit indices for multiple
group analyses. Except for childhood sexual abuse, the
total effects of all other forms of childhood trauma and
cumulative childhood trauma were negatively associated
with LS7 scores for men (Tables 5 and 7). Among women,
only the total effects of physical abuse, sexual abuse, and
cumulative childhood trauma were negatively associated
with LS7 scores. Depressive symptoms partially mediated
the associations between all forms of childhood trauma
and LS7 scores in women. Chi-square test results indicated
that the constrained model had a significantly poorer fit
than the unconstrained model for all forms of childhood
trauma and cumulative childhood trauma (Tables 6 and 8),
indicating that sex moderated the associations between all

forms of childhood trauma, as well as cumulative childhood trauma, and LS7 scores.

DISCUSSION
To our knowledge, this was the first study to simultaneously examine (a) the associations between the severity of
childhood trauma and the American Heart Association’s
LS7 measure of CVH, (b) whether depressive symptoms
and sleep quality potentially explain these associations,
and (c) the moderating role of sex on these associations.
Using nationally representative data from the United
States, we found that increasing severity of all forms of
childhood trauma was related to a less favorable CVH
profile in middle-aged adults. These associations were
partially explained by depressive symptoms and subjective
sleep quality. We also found that sex moderated the associations between all forms of childhood trauma and CVH.
The results of our main analyses are consistent with previous studies that have demonstrated a link between childhood trauma and elevated CVD risk in adults (Davis et al.,
2014; Friedman et al., 2015; Lee et al., 2014; Su et al., 2015;
Thurston et al., 2018). In a systematic review of 43 studies
that examined the associations between childhood adversities and CVD risk, findings from 36% of the included studies showed a significant association between the number
of reported childhood adversities and CVD risk (Appleton
et al., 2017). A review conducted by Basu and colleagues
(2017) found a similar dose–response association between

−0.076

0.02

**

*

−0.044

−0.069

−0.077

−0.139*

−0.224

−0.119

Direct
B

0.02

0.08

0.07

0.07

0.08

0.08

SE

−0.028

***

−0.092***

−0.093

***

−0.069***

−0.082

***

−0.106***

[−0.041, −0.015]

[−0.135, −0.048]

[−0.140, −0.046]

[−0.103, −0.035]

[−0.120, −0.043]

[−0.154, −0.066]

Total indirect
B
95% CI

−0.015

*

−0.048*

−0.054

*

−0.032*

−0.035

*

−0.052*

[−0.027, −0.002]

[−0.087, −0.008]

[−0.100, −0.008]

[−0.060, −0.004]

[−0.066, −0.004]

[−0.097, −0.014]

Childhood
abuse → Depressive
symptoms → LS7
B
95% CI

−0.013

*

−0.044**

−0.038**

−0.037**

−0.038**

−0.054**

[−0.023, −0.003]

[−0.075, −0.013]

[−0.067, −0.010]

[−0.065, −0.006]

[−0.081, −0.012]

[−0.092, −0.022]

Childhood abuse → Sleep
quality → LS7
B
95% CI

Note: N = 1,251. All models were adjusted for age, race/ethnicity, sex, educational attainment, employment status, marital status, household income, menopausal status, and healthcare insurance coverage. Total effects
mediated by the indirect paths: 47.1% for childhood emotional abuse, 26.8% for childhood physical abuse, 33.2% for childhood sexual abuse, 54.7% for childhood emotional neglect, 57.5% for childhood physical neglect,
and 39.4% for cumulative trauma. LS7 = Life’s Simple 7 score.
a
Score determined by the sum of emotional and physical abuse and neglect and sexual abuse scores (range: 0−15).
*p < .05, **p < .01, ***p < .001.

Cumulative
traumaa

0.08

−0.160*

Physical neglect

***

0.07

−0.170

Emotional
neglect

0.07

*

−0.208**

Sexual abuse

0.08

−0.306

Physical abuse

0.08

***

−0.225

Emotional abuse

SE

**

Total
B

Indirect

Direct and indirect paths between childhood trauma severity and cardiovascular health, by trauma type

Childhood
trauma type

TA B L E 3
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TA B L E 4

Fit indices for the direct and indirect paths between childhood trauma severity and cardiovascular health, by trauma typea

Childhood trauma type

χ2 (2, N = 1,251)

p

CFI

TLI

RMSEA

95% CI

SRMR

Emotional abuse

2.44

.294

1.00

.99

.013

[.000, .059]

.003

Physical abuse

2.54

.279

1.00

.99

.015

[.000, .060]

.004

Sexual abuse

2.61

.269

1.00

.99

.016

[.000, .061]

.004

Emotional neglect

2.69

.261

1.00

.99

.017

[.000, .061]

.003

Physical neglect

2.47

.291

1.00

.99

.014

[.000, .060]

.003

Cumulative trauma

2.44

.295

1.00

.99

.013

[.000, .059]

.003

Note: CFI = comparative factor index; TLI = Tucker–Lewis Index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square
residual.
a
Cumulative childhood trauma score was determined by the sum of emotional, physical, and sexual abuse scores (range: 0−15). Cardiovascular health was measured using the cumulative Life’s Simple 7 score.

an increasing number of reported childhood adversities
and a higher risk of CVD in adults. The association
between the severity of childhood trauma exposure and
CVH indicates that efforts to decrease the prevalence and
severity of childhood trauma exposure could reduce the
influence of childhood trauma on CVH in midlife.

The present study provides a better understanding of
modifiable factors that potentially explain the associations
between childhood trauma and CVH in midlife. There
is growing evidence that psychosocial stressors, such as
depressive symptoms, contribute to poor CVH in adults
(Bomhof-Roordink et al., 2015; Garcia et al., 2016; Mehta

T A B L E 5 Results of multiple group analyses of direct and indirect paths between childhood emotional, physical, and sexual abuse
severity and cardiovascular health, by sex
Men
B

SE

Total

−0.430**

0.130

−0.135

0.094

Direct

−0.340*

0.134

−0.020

0.096

Path

95% CI

Women
B

SE

95% CI

Childhood emotional abuse

Indirect
Total

−0.090*

[−0.174, −0.006]

−0.116***
*

[−0.178, −0.054]

Childhood abuse → Depressive symptoms → LS7

−0.017

[−0.096, 0.062]

−0.067

[−0.126, −0.009]

Childhood abuse → Sleep quality → LS7

−0.072*

[−0.144, −0.001]

−0.048*

[−0.094, −0.002]

Childhood physical abuse
Total
Direct

−0.378**

0.113

−0.256*

0.101

**

0.112

−0.160

0.101

−0.315

Indirect
Total

−0.062*

[−0.116, −0.009]

−0.096**

[−0.152, −0.040]

Childhood abuse → Depressive symptoms → LS7

−0.014

[−0.055, 0.026]

−0.048*

[−0.096, −0.001]

Childhood abuse → Sleep quality → LS7

−0.048

[−0.099, 0.003]

−0.048

[−0.096, 0.000]

Childhood sexual abuse
Total

−0.098

0.135

−0.238**

0.078

Direct

−0.061

0.136

−0.154*

0.078

Indirect
Total

−0.037

[−0.089, 0.015]

−0.084***

Childhood abuse → Depressive symptoms → LS7

−0.010

[−0.039, 0.019]

−0.045

Childhood abuse → Sleep quality → LS7

−0.027

[−0.071, 0.018]

−0.039

*

[−0.131, −0.037]
[−0.085, −0.004]
[−0.081, 0.002]

Note: N = 1,251, n = 541 men, n = 710 women. All models were adjusted for age, race/ethnicity, sex, educational attainment, employment status, marital status,
household income, menopausal status, and healthcare insurance coverage. The total effects mediated by the indirect paths for emotional abuse were 20.9% for
men and 85.9% for women. The total effects mediated by the indirect paths for physical abuse were 16.4% for men and 37.5% for women. The total effects mediated
by the indirect paths for sexual abuse were 37.8% for men and 35.3% for women. LS7 = Life’s Simple 7 score.
*p < .05, **p < .01, ***p < .001.
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T A B L E 6 Fit indices for multiple group analyses of direct and indirect paths between childhood emotional, physical, and sexual abuse
severity and cardiovascular health, by sexa
Childhood trauma type

χ2 (4, N = 1,251)

p

CFI

TLI

RMSEA

95% CI

SRMR

Δχ2 (10)b

p

Emotional abuse

2.69

.608

1.00

1.00

.000

[.000, .050]

0.004

146.93

< .001

Physical abuse

2.67

.612

1.00

1.00

.000

[.000, .050]

0.004

97.74

< .001

Sexual abuse

2.91

.574

1.00

1.00

.000

[.000, .052]

0.004

84.12

< .001

Note: N = 1,251, n = 541 men, n = 710 women. Men: n = 541; Women: n = 710. LS7 = Life’s Simple 7; CFI = comparative factor index; TLI = Tucker–Lewis Index;
RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual. All models adjusted for age, race/ethnicity, education,
marital status, household income, postmenopausal status, and healthcare insurance coverage.
a
Cardiovascular health was measured using the cumulative LS7 score. b Used to compare the unconstrained (i.e., freely estimated) and constrained (i.e., direct and
indirect paths constrained to equal 0). A chi-square p value < .05 indicates evidence of moderation by sex.

T A B L E 7 Results of multiple group analyses of direct and indirect paths of childhood neglect and cumulative childhood trauma severity
and cardiovascular health, by sex
Men
B

Path

Women
B

SE

0.109

−0.040

0.102

0.117

0.056

0.100

SE

95% CI

95% CI

Childhood emotional neglect
−0.373**

Total
Direct

−0.297

*

Indirect
Total

−0.076

[−0.157, 0.008]

−0.096**

[−0.157, −0.034]

Childhood abuse → Depressive symptoms → LS7

−0.010

[−0.091, 0.057)

−0.073*

[−0.133, −0.012]

Childhood abuse → Sleep quality → LS7

−0.066*

[−0.128, −0.005]

−0.023

[−0.052, 0.007]

Childhood physical neglect
Total

−0.251*

0.111

−0.112

0.099

Direct

−0.162

0.117

−0.022

0.099

Indirect
−0.089*

Total

[−0.164, −0.014]

−0.089***

[−0.142, −0.037]

*

Childhood abuse → Depressive symptoms → LS7

−0.022

[−0.090, 0.046]

−0.057

Childhood abuse → Sleep quality → LS7

−0.067*

[−0.130, −0.004]

−0.033

[−0.105, −0.008]
[−0.068, 0.003]

Cumulative childhood trauma
Total
Direct

−0.118***

0.032

−0.055*

0.024

**

0.033

−0.024

0.078

−0.094

Indirect
Total

−0.024*

[−0.047, −0.001]

−0.032***

[−0.048, −0.015]

Childhood abuse → Depressive symptoms → LS7

−0.004

[−0.026, 0.019]

−0.018*

[−0.035, −0.002]

Childhood abuse → Sleep quality → LS7

−0.020*

[−0.040, −0.001]

−0.013*

[−0.026, −0.001]

Note: N = 1,251, n = 541 men, n = 710 women. All models were adjusted for age, race/ethnicity, sex, educational attainment, employment status, marital status,
household income, menopausal status, and healthcare insurance coverage. The total effects mediated by the indirect paths for emotional neglect were 20.3% for
men. We were unable to determine the percent of the total effect of emotional neglect on LS7 that was mediated by the indirect paths for women because the
indirect effect was greater than the total effect. The total effects mediated by the indirect paths for physical neglect were 35.5% for men and 79.5% for women. The
total effects mediated by the indirect paths for cumulative childhood trauma were 20.3% for men and 58.2% for women. LS7 = Life’s Simple 7 score.
*p < .05, **p < .01, ***p < .001.

T A B L E 8 Fit indices for multiple group analyses of direct and indirect paths between childhood neglect and cumulative childhood
trauma and cardiovascular health, by sex
Childhood trauma type

χ2 (4, N = 1,251)

p

CFI

TLI

RMSEA

95% CI

SRMR

Δχ2 (10)a

p

Emotional neglect

2.58

0.633

1.00

1.00

0.000

[0.000, 0.049]

0.004

159.69

< .001

Physical neglect

2.52

0.642

1.00

1.00

0.000

[0.000, 0.049]

0.004

116.41

< .001

Cumulative trauma

2.43

0.658

1.00

1.00

0.000

[0.000, 0.048]

0.004

175.64

< .001

Note: N = 1,251, n = 541 men, n = 710 women. All models adjusted for age, race/ethnicity, educational attainment, marital status, household income, postmenopausal status, and healthcare insurance coverage.
a
Used to compare the unconstrained (i.e., freely estimated) and constrained (i.e., direct and indirect paths constrained to equal 0). A chi-square p value < .05
indicates evidence of moderation by sex.
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et al., 2015). Bomhof-Roordink and colleagues (2015) found
that depressive symptoms partially mediated the association between life stressors, such as childhood trauma exposure and daily hassles, and subclinical CVD (e.g., carotid
atherosclerosis). With regard to sleep, Petrov et al. (2016)
found that sleep quality significantly mediated the association between childhood trauma and hypertension in a
community sample of 589 middle-aged adults. Similarly, in
a recent study of 115 women aged 18−39 years, investigators
identified sleep quality as a potential mediator in the association between childhood adversity and CVD risk (Van
Dammen et al., 2019). The present findings suggest that
further research is needed to determine whether reducing
depressive symptoms and improving sleep quality can
improve CVH in survivors of childhood trauma. These
findings can inform tailored CVD prevention efforts and
the development of targeted CVD prevention in individuals who have experienced childhood trauma. For instance,
the present findings support the need for future psychosocial and behavioral interventions that assess depressive
symptoms and sleep quality as treatment targets to reduce
CVD risk in adults who have experienced childhood
trauma.
A strength of the present study was the examination
of sex differences in the associations between childhood
trauma and CVH. Despite a growing number of studies that have investigated whether sex influences the link
between childhood trauma and cardiovascular health, significant knowledge gaps remain. Few investigators have
assessed sex differences in LS7 scores. Our bivariate analyses revealed that women had more favorable CVH profiles
than men. Consistent with our findings, analyses of data
from the Hispanic Community Health Study/Study of Latinos found that women had higher LS7 scores but were less
likely to meet the ideal criteria for physical activity than
men (González et al., 2016).
Overall, increasing severity of all forms of childhood
trauma, except childhood sexual abuse, and more severe
cumulative childhood trauma were more negatively associated with LS7 among men relative to women. This is
consistent with prior analyses of MIDUS II Biomarker
Project data that examined sex differences in the associations between childhood abuse and metabolic syndrome
(Lee et al., 2014). Although Lee et al. (2014) found no evidence of moderation by sex, they observed that the effects
of childhood emotional, physical, and cumulative abuse
on metabolic syndrome, which includes two of the CVH
metrics examined in the present study, were stronger for
men than women. Lee and colleagues’ outcome, metabolic
syndrome, was dichotomous; therefore, the authors may
have lacked statistical power to detect moderation by sex.
Given the contradictory findings on sex differences in
previous work (Friedman et al., 2015; Suglia et al., 2014;
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Sweeney et al., 2015), further research is needed to examine the reasons for these inconsistent findings. This future
work could inform sex-specific approaches for CVD risk
reduction in individuals who have experienced childhood
trauma.
The global burden of childhood trauma and CVD warrants further attention to childhood trauma as a risk factor for poor CVH in adulthood. The present study supports the need for trauma-informed care that recognizes
the impact of trauma exposure on CVH among individuals
with childhood trauma histories. Trauma-informed care is
a strengths-based approach that emphasizes the holistic
care of trauma-exposed individuals and avoids retraumatizing or blaming trauma survivors as they manage their
reactions to traumatic experiences (Hopper et al., 2010).
Researchers should develop and test models of traumainformed care to reduce CVD risk in adults who have been
exposed to childhood trauma (Suglia et al., 2018). These
approaches to trauma-informed care should include the
assessment of other social and structural determinants of
health, such as intimate partner violence and structural
racism, among individuals who have experienced childhood trauma (Lewis-O’Connor et al., 2019). Further, clinicians should assess depressive symptoms and sleep quality
as potential risk factors for poor CVH in middle-aged and
older adults who report a history of childhood trauma. Targeting depressive symptoms and poor sleep quality among
individuals with trauma histories may mitigate their detrimental impact on CVH later in life.
The present study had several methodological limitations. We used cross-sectional data, and, therefore, we
cannot infer causality from these findings, particularly
for the associations between the proposed mediators and
CVH. It is possible that CVH acts as a mediator in the
associations between childhood trauma and both depressive symptoms and sleep quality. Reports of childhood
trauma should be interpreted with caution, as the use
of cross-sectional data for mediation analyses can lead
to recall bias, which can result in an overestimation of
the associations between childhood trauma and adult
health (Sheikh et al., 2016). However, the findings from
a recent study demonstrated that retrospective report of
childhood trauma was strongly associated with objective measures (i.e., court-documented evidence of childhood maltreatment; (Danese & Widom, 2020). In addition, subjective report of childhood trauma was strongly
correlated with psychopathology, such as posttraumatic
stress disorder (PTSD), regardless of the strength of the
association between subjective and objective measures
of childhood trauma. Longitudinal studies that investigate how subjective and objective measures of childhood
trauma influence CVH across adulthood can help inform
the development of targeted interventions to reduce
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CVD risk in individuals who have experienced childhood
trauma.
Measurement limitations were also identified. Individuals who experience childhood trauma have been shown
to have higher rates of PTSD, a condition that is associated
with increased CVD risk (Burg & Soufer, 2016; Edmondson
et al., 2018) but was not assessed in MIDUS II. The present
paper focused on childhood trauma; however, other psychosocial factors may also impact CVH in midlife, and
we did not include potential confounders, such as childhood poverty, adult victimization, revictimization, or discrimination, that may be correlated with CVH (Evans &
Fuller-Rowell, 2013; Mason et al., 2012; Stene et al., 2013;
Widom et al., 2008). Future studies should include these
potential confounders to examine if they attenuate the
observed associations between childhood trauma exposure
and CVH. Aside from subjective sleep quality, we did not
assess additional dimensions of sleep health that may contribute to poor sleep quality, such as sleep apnea. Finally,
we were unable to assess whether the time of onset or
length of exposure to childhood trauma impacted CVH.
The present study provides a better understanding of
the associations between childhood trauma and CVH in
midlife. All forms of childhood trauma were associated
with poorer CVH. Depressive symptoms and sleep quality
partially explained these associations, which were moderated by sex. Our findings can inform interventions and sexspecific approaches to screening for and addressing childhood trauma. Longitudinal studies in multiethnic samples
of adults are needed to extend the present findings and
decipher these relations across adulthood. Future studies should also simultaneously examine the influence of
childhood trauma and other psychosocial factors that contribute to poor CVH in midlife.
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