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ABSTRACT

Rationale: Socioeconomic disadvantage, family instability, and abuse are widely studied early-life adversities
(ELAs) that may co-occur in the lives of many. The detrimental effects of these adversities may result in elevated
risk of mortality in midlife and old age. Objective: We investigate how combinations of these three ELAs affect
later-life mortality and the life-course mediators that explain the associations.

Method: Data come from the first two waves of the Midlife in the United States (MIDUS) study and mortality
records over a 20-year period (1995/96-2015). We used latent class analysis (LCA) to identify patterns of ELAs
across the three domains and incorporated four life-course mediators: material, psychological, social resources,
healthy lifestyle and substance abuse.

Results: LCA yielded six distinct combinations of ELAs, with patterns of socioeconomic status (SES) and abuse
being most salient. We found that childhood abuse exists across all levels of childhood SES. For both genders,
individuals who experienced low SES combined with frequent abuse have the highest risk of death. For women
but not men, frequent abuse increases the risk of mortality even if they grew up in middle or high SES families.
For both genders, material resource is a significant contributor on the pathway from ELAs to mortality. Life-
course mediators partially accounted for the observed associations between ELAs and mortality, but attenuation
was stronger for men than women. This is partially attributed to the stronger direct effects of life-course re-
sources on mortality for men than women.

Conclusions: Our findings suggest that ELAs are an important determinant of mortality in midlife and old age.
Traumatic experiences during the critical period of early life may compromise later-life heath more for women
than men.

1. Introduction

including abuse, death or illness of a loved one, or parental substance
use (Friedman et al., 2015). Using nationally representative data from

1.1. The long-term effects of early-life adversities (ELAs)

Encountering early-life adversities (ELAs) is common across popu-
lations. Studies based on both self-reported data and official documents
have estimated that about half of individuals in the US are likely to
experience one or more adversities as children. These findings are
consistent across samples, assessments, and generations. For example,
in a sample of nearly 10,000 middle-class adults in California between
1995 and 1996, Felitti et al. (1998) found that around one-half had
experienced one or more ELAs, including abuse, neglect, or household
dysfunction. Similarly, a study using data from the National Survey of
Midlife Development in the US (MIDUS, 2004-2006) found that one out
of two middle-aged adults reported negative childhood events,

the 2011/12 National Survey of Children's Health, a recent estimate
showed that just under half of the children in the U.S. have experienced
at least one adversity, including economic hardship, parental divorce or
separation, maltreatment, or parental drug or alcohol abuse (Sacks
et al., 2014).

Although ELAs include a host of negative experiences that may
occur early in life, socioeconomic disadvantage, family instability (e.g.,
parental divorce/separation or death), and abuse are among the most
common and widely studied ELAs (e.g., Adler and Ostrove, 1999;
McLanahan and Sandefur, 1994; Wildeman et al., 2014). Such early-life
experiences affect health and well-being throughout the life course
(Ferraro and Shippee, 2009). The critical period model suggests that
exposure to toxic environments and stress in early life might have
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lifelong consequences by negatively affecting a wide array of health
outcomes during adulthood, including mental health, substance abuse,
physiological dysregulation, and risk of morbidity (Friedman et al.,
2015; Barr et al., 2018; Lee et al., 2017; Montez et al., 2016). Recent
studies have documented that the detrimental effects of these adver-
sities may persist for decades after the experiences, ultimately resulting
in elevated risk of mortality in midlife and old age (Chen et al., 2016;
Galobardes et al., 2008; Pudrovska and Anikputa, 2014). Prior studies,
however, have focused on only one domain, mostly childhood socio-
economic status (SES) (e.g., Beebe-Dimmer et al., 2004) or childhood
abuse (e.g., Chen et al., 2016). Such an approach neglects the reality
that a significant number of individuals are exposed to multiple ad-
versities in early life. Compared to those who experienced a single
adversity, individuals who experienced multiple adversities show lower
levels of resilience (Rutter, 1981) and suffer more harmful health
consequences (Hughes et al., 2017), suggesting the importance of in-
vestigating the impact of multiple ELAs.

1.2. Multiple adversities in early life

Conceptualizing and operationalizing multiple adversities as risk
factors is a growing area of research (Evans et al., 2013). A common
approach for dealing with multiple exposures uses a total count to in-
vestigate cumulative exposure effects, for example, adverse childhood
experiences (ACEs) scores (Felitti et al., 1998). Unfortunately, this ap-
proach obscures the unique effect of each adversity (e.g., financial
difficulties vs. abuse). An alternative approach includes multiple do-
mains of early-life disadvantage simultaneously (e.g., Ferraro et al.,
2015). Yet, such testing for the additive effects of each ELA domain
does not account for the natural clustering of exposure to ELAs. For
example, individuals who grow wup in difficult family en-
vironments—for example, in low SES families (Cancian et al., 2013) or
with single parents (Mersky et al., 2009)—are at greater risk of ex-
periencing abuse. Importantly, although socioeconomic disadvantage is
a strong predictor of childhood abuse, exposure to such trauma is not
just a problem among low SES families. Evidence shows that family
violence can exist even in stable middle-class families (Stewart et al.,
1987). These findings underscore the complex nature of ELAs.

Recent studies have used person-centered approaches, such as latent
class analysis (LCA), to assign individuals to a mutually exclusive class
based on their responses to observed variables of childhood adversity.
The combinations of ELAs identified in prior studies vary by sample and
the type of observed adversities (e.g., economic difficulty, abuse/ne-
glect, witnessing violence, parental incarceration, or parental mental
illnesses). For example, using the 2009 to 2012 Behavioral Risk Factor
Surveillance Survey, Barboza (2018) used 11 ACE items and identified
five subgroups of adults who experienced different combinations of
adversities, ranging from normative/low risk to highly abusive/dys-
functional households. Similarly, using a community sample, Shin et al.
(2018) identified four groups of young adults, ranging from Low ACEs
to High/Multiple ACEs, based on different patterns of 13 ACE items.
Despite using different typologies of ELAs, both studies found that in-
dividuals who were exposed to more extreme combinations of ELAs
were likely to have poor physical and mental health outcomes.

1.3. Intervening pathways from ELAs to adult mortality

Early-life circumstances may influence resources (psychosocial and
behavioral), as well as risk factors over the life course which, in turn,
may contribute substantially to later-life mortality. According to cu-
mulative inequality theory, early-life conditions shape opportunities
and risks that affect later health outcomes (Ferraro and Shippee, 2009).
That is, ELAs can generate stressful experiences during adolescence,
which can lead to further hardships. For example, individuals who were
maltreated as children are likely to experience adverse trajectories,
including poor classroom performance in childhood (Zolotor et al.,
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1999), lower educational attainment in young adulthood (Jaffee et al.,
2018), and unemployment and economic strain in midlife (Currie and
Widom, 2010). Cumulatively, these experiences could contribute to low
levels of self-control and social support, increasing the risk of affective
disorders and poor health decisions or practices (Cohen et al., 2016).
Prior studies have found that life-course mediators partially explain
why ELAs increase adult mortality, yet these studies have only focused
on a single domain of ELAs (childhood SES or abuse) or examined a
limited range of mediators, mostly adult SES and health behaviors
(Chen et al., 2016; Galobardes et al., 2008; Montez and Hayward, 2014;
Pudrovska and Anikputa, 2014).

1.4. Gender differences

Although the number of studies on gender differences is limited,
evidence shows that the effects of ELAs on later-life mortality might be
more pronounced among women compared to men. For example, using
the Wisconsin Longitudinal Study, researchers have shown that child-
hood SES is inversely associated with the risk of all-cause mortality
from midlife to later life, particularly for women (Pudrovska and
Anikputa, 2014). Studies based on MIDUS have shown that childhood
abuse is significantly associated with an elevated risk of all-cause
mortality only for women (Chen et al., 2016). Gender differences in the
effects of ELAs might exist because stressful circumstances in early life
are more closely tied to subsequent health-promoting resources and
lifestyles for women compared to men throughout the life course. For
example, compared to those from higher SES families, women raised in
disadvantaged families are more likely than men to weigh more in
adolescence which, in turn, is linked with reduced academic achieve-
ment in high school, as well as low SES in midlife (Pudrovska et al.,
2014). Some studies have shown that the inverse association between
parental SES and children's physical activity is stronger for girls than
boys (Carson and Spence, 2010). Such gender differences have been
observed even in midlife (Lee et al., 2018). Similar gendered patterns
appear in psychological and social domains. For women only, abuse or
negative events in childhood are likely to reduce psychological well-
being (Greenfield and Marks, 2009) and to weaken bonds to family
members in adulthood (Savla et al., 2013). These findings suggest that
exposure to ELAs may increase the risk of mortality to a greater extent
for women than men through compromised life-course processes. Prior
studies on gender differences, however, have mostly focused on socio-
economic and health behavioral factors (e.g., Pudrovska and Anikputa,
2014).

1.5. Aims of the current study

Based on the above literature, we pursued the following aims. One
objective was to identify whether there are distinct subpopulations of
individuals based on experiences of the three common domains of ELAs:
socioeconomic disadvantage, family instability, and abuse. We ex-
pected that some individuals might be exposed to severe adversities in
one domain, but not others, while other subgroups might be exposed to
adversities in all three domains, thereby representing the most severe
category of ELAs. The next objective was to investigate the extent to
which profiles of ELAs matter for later life mortality. We expected that
individuals exposed to adversities in all three domains would have the
greatest risk of death. We then investigated life-course resources that
might mediate the association between ELAs and later-life mortality.
We anticipated that life-course resources would reduce the risk of
mortality, but expected that those who experienced severe combina-
tions of ELAs would possess fewer resources. Throughout these ana-
lyses, we paid close attention to gender differences, expecting that
women and men may have different likelihoods of experiencing parti-
cular combinations of ELAs, which could translate to differences in
health-promoting resources/risks, lifestyles, and later-life mortality.
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2. Method
2.1. Sample

Data come from the MIDUS study, a national survey designed to
assess the role of social, psychological, and behavioral factors on un-
folding profiles of mental and physical health (N = 7,108; 52%
women). MIDUS began in 1995/1996 (Wave [W] 1) with non-in-
stitutionalized, English-speaking adults aged 25-74 in the 48 con-
tiguous states (Brim et al., 2004). The study included a two-stage
survey: a telephone interview and a self-administered questionnaire
(SAQ). Approximately 89% of the sample completed both the telephone
interview and SAQ at W1 (N = 6,325). A follow-up interview (W2) was
completed from 2004 to 2006 and, after adjusting for mortality be-
tween W1 and W2, the retention rate was 75%. Our analytic sample
comprises data collected in W1 and W2, as well as data for all-cause
mortality. We limited the sample to those respondents (N = 6,320) who
completed both the telephone interview and the SAQ, as well as who
had survival time data available from 1995/1996 (W1) to the last
mortality data collection in October of 2015.

2.2. Measures

Early-life adversities (W1) includes three ELA domains: childhood
SES, family instability, and abuse. Childhood SES includes two con-
tinuous indicators that capture objective and subjective social status in
early life: parental education (1 = no school/some grade school to
12 = PhD, MD, or other professional degree) and financial level
growing up (1 = a lot better off than the average family to 7 = a lot
worse off, reverse coded). Family instability is a binary response to the
question, “Did you live with both of your biological parents up until you
were 16?” Possible reasons for a negative response include, for ex-
ample, parental death, separation or divorce, parents not living to-
gether, and never knowing a biological parent. Childhood abuse was
drawn from the Conflict Tactics Inventory (Straus et al., 1996). Re-
spondents were asked how often (i.e., often, sometimes, rarely, or
never) they had experienced each of the following: moderate physical
abuse (prompts for this domain: pushed, grabbed, or shoved; slapped;
object thrown at respondent), severe physical abuse (kicked, bit, or hit
with a fist; hit with an object [or attempted]; beat up; choked; burned
or scalded), and emotional abuse (made insulting remarks; sulked or
refused to talk; stomped away; did something out of spite; made threats;
kicked/smashed something in anger). Respondents reported their ex-
posure to abuse from each of five potential perpetrators separately:
mother, father, brothers, sisters, or anybody else. We re-coded exposure
to each domain of abuse as 1 when respondents reported sometimes or
often, otherwise 0.

All-cause mortality. The mortality data currently available to re-
searchers were obtained from multiple sources (e.g., National Death
Index reports, mortality closeout interviews, longitudinal sample
maintenance), providing information on date-of-death up to October
31, 2015. By the last mortality data collection, there were a total of
1,140 confirmed deaths in the study sample (18% of the 6,320 re-
spondents at W1). Survival times for decedents reflected the number of
months between the date when SAQ at W1 was completed and the date
of death. Participants who were still alive were right-censored after
October of 2015.

For comprehensive life-course mediators (at W1 and W2), we in-
cluded extensive indicators of health-promoting resources/risks and
behaviors in adulthood, categorized into five domains: material re-
sources, psychological resources, social resources, healthy lifestyle, and
substance abuse. To facilitate comparison of measures with different
distributions, each item was standardized based on the pooled sample
and coded so that higher values represent more resources. We then
created an index by computing the mean across the items in each do-
main.
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We created an index of material resources (Cronbach's a = 0.78 at
both waves) that captures both objective and subjective SES. Objective
SES includes four items: (a) educational degree (1 = no school/some
grade school to 12 = PhD, MD, or other professional degree), (b)
household income ($0-$300,000 or more), (c) wage/salary income
($0-$100,000 or more), and (d) current or previous occupation
(1 = never employed or manual labor, 2 = service/sales/adminis-
trative, 3 = management/business/financial, 4 = professional).
Subjective SES reflects the respondent's perceived financial strain and
includes (a) current financial situation (0 = worst possible through
10 = best possible), (b) control over financial situation (0 = worst
possible through 10 = best possible), (c) availability of money to meet
basic needs (1 = more than enough through 3 = not enough, reverse
coded), and (d) level of difficulty paying bills (1 = very difficult
through 4 = not at all difficult).

The psychological resources index (o = 0.85at W1 and a = 0.87 at
W2) reflects three sub-domains: sense of control, hedonic well-being,
and eudaimonic well-being. Sense of control is a 12-item index that
sums up four measures of personal mastery and eight measures (reverse
coded) of perceived constraints. The questionnaire for personal mastery
and perceived constraints comes from the Midlife Developmental
Inventory (Lachman and Weaver, 1998). Hedonic well-being includes a
five-item life satisfaction scale (Prenda and Lachman, 2001) and a six-
item positive affect scale (Mroczek and Kolarz, 1998). An 18-item
version of Ryff's (1989) psychological well-being scale was used to
measure eudaimonic well-being, with three items measuring each of six
components: autonomy, environmental mastery, personal growth, po-
sitive relationships with others, purpose in life, and self-acceptance.

The social resources index (a = 0.74at W1 and a = 0.73 at W2)
reflects three sub-domains: social interaction, social support, and social
well-being. Based on prior work (Loucks et al., 2006), we created a
social interaction index as the sum of the following four binary com-
ponents: (a) whether the respondent was married, (b) whether the re-
spondent had at least weekly contact with family members or friends,
(c) whether the respondent attended religious or spiritual services at
least monthly, and (d) whether the respondent participated in some
other social activity (e.g., professional groups, sports, or social groups)
at least monthly. We created an index of social support with three
scales: family, friend, or spousal support (Walen and Lachman, 2000).
Each scale was measured by four items reflecting positive relations (the
supportive person cares about you, understands how you feel, is reliable
when you face a crisis, and is someone you can confide in about wor-
ries). Using 14 measures of well-being developed by Keyes (1998), we
created a social well-being index that reflects five constructs: social
coherence, social integration, social acceptance, social contribution,
and social actualization.

Based on guidelines from the American Heart Association (Lloyd-
Jones et al., 2010), healthy lifestyle is a summary of three measures
(range 3-9): smoking (1 = current smoking, 2 = former smoking,
3 = never smoking), body mass index (1 =30kg/m? or higher,
2 = 25-29.9kg/m?, 3 = less than 25 kg/m?) and moderate or vigorous
physical activity (1 = about once a month or less, 2 = about once a
week or several times a month, 3 = several times a week). The sum-
mary score was standardized based on the distribution of the pooled
sample with higher values representing a healthier lifestyle.

Substance abuse is a binary indicator that captures whether re-
spondents have abused alcohol or drugs in the past 12 months. Alcohol
abuse (a = 0.67 at W1 and a = 0.69 at W2) was assessed with a mod-
ified Michigan Alcoholism Screening Test (Selzer et al., 1975), which
includes five items: (1) having psychological problems from using al-
cohol, (2) having a strong desire to use alcohol, (3) spending a great
deal of time using alcohol, (4) using more alcohol to get the same effect,
and (5) increased chances of getting hurt due to alcohol. Alcohol abuse
was coded as 1 if a respondent reported yes to any of these items. Drug
abuse (a = 0.79at W1 and a = 0.73 at W2) was measured with five
items analogous to the ones used in the alcohol abuse questionnaire.
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Respondents who reported using any of ten drugs (e.g., sedatives, sti-
mulants, inhalants, cocaine, LSD, heroin) were asked to respond to the
questions about drug abuse. Drug abuse was coded as 1 if a respondent
reported yes to any of these items.

We controlled for age and race/ethnicity at W1. Given that MIDUS
includes a wide age range of respondents, from 25 to 74, we classified
respondents into four cohorts: (1) those born before 1943, (2) those
born from 1943 to 1953, (3) those born from 1954 to 1964, and (4)
those born after 1964. Race/ethnicity was coded as 1 for Whites and 0
for other racial/ethnic groups. Some children who experience ELAs may
develop secure bonds with one or both primary caregivers that can
alleviate the adverse impacts of ELAs. Thus, we included indices of
maternal warmth (o = .91) and paternal warmth (a = 0.92) (Rossi,
2001) as confounders.

2.3. Analytic approach

Using a mix of continuous and categorical indicators of ELAs, we
applied LCA to identify subgroups of individuals with similar ELA his-
tories. LCA was implemented with three demographic covariates (age,
race, gender) which can potentially influence latent group memberships
(for up-to-date information related to LCA, see Nylund-Gibson and
Choi, 2018). We handled missing data by using full information max-
imum likelihood (FIML) estimation in Mplus (Muthén and Muthén,
2017). To select the best-fitting model in subsequent comparisons
among latent class solutions, we used the Bayesian Information Cri-
terion (BIC), Entropy, p-values of the Vuong-Lo-Mendell-Rubin Like-
lihood Ratio Test (VLMR-LRT) and the Lo-Mendell-Rubin Adjusted LRT
(Adj-LRT), as well as interpretability (Collins and Lanza, 2010).

We then investigated whether the risk of death varied by ELA pro-
file. We conducted gender-stratified logistic regression models, which
included age, race/ethnicity, and maternal/paternal warmth as con-
trols, to present adjusted odds of death across latent classes of ELAs.
Using random effects regression models, we tested the extent to which
ELAs compromise life-course resources/lifestyle and whether there are
gender differences. Finally, we conducted a series of parametric sur-
vival analyses to examine the intervening role of life-course mediators
between ELAs and later-life mortality and gender differences therein.
We chose the Weibull distribution as the baseline hazard after com-
paring the Akaike's Information Criterion across competing parametric
models (e.g., generalized gamma, Weibull, and log logistic). Since the
potential mediators were measured at W1 and then at W2, we have
multiple-record survival data with up to two observations per subject.
For the first survival span (interview date at W1 through December
2003), we analyzed 6,320 respondents with mediators from W1.
Between W1 and W2, 367 respondents died; thus, for the second sur-
vival span (interview date at W2 through October 2015), we updated
information on mediators for those who were still alive at W2
(N =5,953). Among these respondents, 4,669 completed the W2
survey (4,104 [87.9%] of whom were still alive by October 2015) while
1,284 were lost to follow up (LFU) at W2 (1,076 [83.8%] of whom were
still alive by October 2015). Individuals who experienced ELAs were
more likely to be LFU, and those who were LFU were more likely to
have died by October 2015 than those who attended the W2 survey.

Item-specific non-response varied by variable (0.2% for education
and 10% for respondent's wages). Approximately 23% of respondents in
MIDUS had missing data for at least one of the variables of interest. We
implemented 10 imputations using Stata's ice command (Royston and
White, 2011). Given missing data on mediators at W2 due to LFU, we
conducted supplementary analyses with two alternative analytic ap-
proaches: (a) using mediators at W1 only and (b) censoring LFU in
January 2004 in survival analysis. Although the latter approach showed
a weakened effect of ELAs, both supplementary models yielded similar
conclusions to what is presented here (see supplementary materials S1
and S2). Given that the likelihoods of health-promoting resources and
death differ by gender (Rogers et al., 2010), the analysis was stratified
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by gender. Gender differences were tested by pooling data from both
genders and testing gender interaction terms. The contribution of the
mediators in the survival analysis was evaluated by the percentage of
total effects explained by each mediator. We used Stata's suest command
to test for significant attenuation of coefficients of ELAs when a po-
tential mediator was added into the model.

3. Results
3.1. Latent classes of ELAs

We started the LCA model process by estimating a one-class model
and stopped at a nine-class model, which is when the smallest latent
group consisted of less than 1% of the sample (N = 56). Fit indices
show significant model improvement for the six-class solution com-
pared to other class solutions (for details, see supplementary materials
S3). Each group showed distinct combinations of ELAs, with patterns of
SES and abuse being most salient. The contribution of family instability
toward identifying multi-domain ELA groups was relatively small, al-
though individuals who were disadvantaged in the SES and abuse do-
mains were more likely to experience family instability. Thus, we la-
beled the six latent classes of ELAs in terms of SES and abuse only.
Specifically, the first two groups of respondents, which consisted of
14% and 12% of the sample, respectively, had highly educated parents
(BA degree or higher) and reported that their family was better off fi-
nancially than the average family, but their experiences of childhood
abuse substantially differed: Rare Abuse vs. Frequent Abuse. Similarly,
another two groups of respondents had parents who were high school
graduates and reported that their family was the same as the average
family financially, but their experiences of childhood abuse were sub-
stantially different: Rare Abuse vs. Frequent Abuse (24% and 22% of
the sample, respectively). The last two groups of respondents had
poorly educated parents (8th grade level of education) but their ex-
periences of childhood abuse were also different: Rare Abuse vs.
Frequent Abuse (16% and 12% of the sample, respectively). In the last
two groups, respondents in the frequently abused group reported that
their family was worse off than the average family, while those in the
rarely abused group reported the financial level of their family as close
to average. We labeled the six groups as (1) High SES/Rare Abuse, (2)
High SES/Frequent Abuse, (3) Middle SES/Rare Abuse, (4) Middle SES/
Frequent Abuse, (5) Low SES/Rare Abuse, and (6) Low SES/Frequent
Abuse.

3.2. Gender differences in ELAs and midlife resources

Table 2 shows gender differences in exposure to ELAs. Men from
middle SES or high SES families were more likely than women to ex-
perience frequent abuse (p-value trends < .001), but there was no
gender difference in prevalence of frequent abuse in low SES families.
In terms of midlife resources, women, compared to men, had sig-
nificantly fewer material resources (objective and subjective SES, p-
value trends < .001) and fewer psychological resources (eudaimonic
well-being and sense of control, p-value trends < .05), yet women
were less likely to become substance abusers and more likely to
maintain a healthy lifestyle (p-value trends < .001).

3.3. Gender differences in effects of ELAs on all-cause mortality

Fig. 1 shows that exposure to ELAs increased the odds of death even
after adjusting for age, race/ethnicity, and maternal/paternal warmth.
Compared to women who experienced High SES/Rare Abuse during
childhood, there was a higher probability of death among those who
experienced High SES/Frequent Abuse (Odds ratio [OR] = 1.62,
p = .07), Middle SES/Frequent Abuse (OR = 1.73,p < .05), Low SES/
Rare Abuse (OR =1.71, p < .01), and Low SES/Frequent Abuse
(OR =1.91, p < .01). Men who experienced Middle SES/Frequent
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Table 1
Latent class memberships of early-life adversity (N = 6,325).
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Range Full sample Class 1 (14%)  Class 2 (12%)

Class 3 (24%) Class 4 (22%) Class 5 (16%)  Class 6 (12%)

High SES/Rare

High SES/Frequent

Middle SES/Rare  Middle SES/Frequent Low SES/Rare  Low SES/Frequent

Abuse Abuse Abuse Abuse Abuse Abuse
Parental education (mean) 1-12 5.4 9.6 9.5 5.1 5.1 2.1 2.1
Financial level growing up 1-7 4.0 3.2 3.5 3.9 4.2 4.2 4.7
(mean)
Family instability (%) 0,1 21% 15% 21% 19% 26% 19% 29%
Emotional abuse (%) 0,1 61% 32% 93% 30% 96% 30% 94%
Moderate physical abuse (%) 0,1 50% 6% 93% 11% 95% 11% 97%
Severe physical abuse (%) 0,1 24% 1% 44% 1% 47% 3% 56%

Note. Item response probabilities of childhood abuse indicate the probability of responding sometimes/often vs. never/rarely to each type of childhood abuse. For
continuous indicators of ELAs, parental education ranges from 1 = no school to 12 = PhD, MD, or other professional degree (e.g., 2 = 8th grade, 5 = high school
graduate, 9 = BA degree). Financial level growing up ranges from 1 = a lot better off than other families to 7 = a lot worse off (4 = same as average family).

Abuse (OR = 1.41, p = .08), Low SES/Rare Abuse (OR = 1.43,p = .09)
and Low SES/Frequent Abuse (OR = 1.75 p < .01) had higher mor-
tality than those who experienced High SES/Rare Abuse. Although
gender differences in the effect of ELAs on mortality were insignificant,
except for High SES/Frequent Abuse (p = .06), we note that in almost
every case, the OR for women is larger than the OR for men. The results
also suggest that frequent abuse (regardless of childhood SES) is more
strongly associated with mortality for women than men. Moreover, age
and ELA interaction terms are negative and statistically significant,
indicating that ELAs have a stronger effect on mortality at younger ages
(see Table S4).

3.4. ELAs and life-course intervening factors

Table 3 shows the inverse associations between ELAs and health-
promoting resources/behaviors, most of which are statistically sig-
nificant for both men and women. Individuals who experienced ELAs
had fewer material, psychological, and social resources, and they were
more likely to have unhealthy lifestyles and to become substance
abusers. In general, more severe combinations of ELAs were associated
with fewer resources, except that women who experienced High SES/
Frequent Abuse had a greater risk of substance abuse than those who
experienced Low SES/Frequent Abuse (p < .05). To a large extent, the
associations between ELAs and life-course factors were generally
stronger for women than men.

3.5. Gender differences in intervening processes

Tables 4 and 5 present Hazard Ratios (HRs) from Weibull Propor-
tional Hazard Models for women and men, respectively. Estimated HRs
in Model 1 resemble the pattern of estimated ORs in Fig. 1. Compared to
women who experienced High SES/Rare Abuse, there was increased
mortality among women who experienced Middle SES/Frequent Abuse
(HR = 1.60,p < .05), Low SES/Rare Abuse (HR = 1.47,p < .05), and
Low SES/Frequent Abuse (HR = 1.62, p < .01). Although the mor-
tality risk for High SES/Frequent Abuse was not statistically significant,
the effect was in the expected direction (HR = 1.41). For men, we
found a greater mortality risk for Low SES/Frequent Abuse than High
SES/Rare Abuse (HR = 1.45.p < .05).

Comparing the nested models, we found that the intervening pro-
cess between ELAs and mortality varied by gender (for percentage
changes in coefficients, see supplementary materials S5). Lower mate-
rial resources was a significant contributor on the pathway from ELAs
to mortality for both genders (p-values for the attenuation test between
Models 1 and 2 < 0.001), but more so for men than for women. For
example, among those exposed to Low SES/Frequent Abuse, material
resources accounted for 60% of mortality risk (relative to those with
High SES/Rare Abuse) among men, but only 45% for women. In a
comparison of Models 1 and 3, we found that psychological resources

was a significant mediator for women but not for men, but observed no
substantial gender differences in the contribution of healthy lifestyle or
social resources. Although substance abuse independently increased
mortality risk for women (HR = 1.54, p < .05), the mediating role of
substance abuse was negligible for both genders (< 5%). By including
all mediators in Model 7, we found that life-course mediators partially
accounted for the observed associations between ELAs and mortality,
with attenuation being stronger for men (67%) than women (42-52%).
This is partially attributed to the stronger direct effects of mediators on
mortality for men than women.

4. Discussion
4.1. Summary

Several methodological contributions and key findings emerged
from our study. First, using LCA, we revealed ELA profiles defined by
distinct combinations of childhood SES, family instability, and history
of abuse. Although prior studies have used LCA to categorize in-
dividuals into distinct histories of ELAs, such work has been limited to
isolated domains, such as childhood SES (Montez et al., 2016; O'Rand
and Hamil-Luker, 2005), or childhood abuse (Lee et al., 2017; Nooner
et al., 2010). Our findings on the distribution of social class in early
life—Low (26% of the sample), Middle (46%), and High (28%)—mirror
those from prior studies that classified middle-aged women into three
childhood SES groups: Adverse (26%), Fair (50%), and Good (24%)
(Matthews et al., 2016; Montez et al., 2016). Nonetheless, we advanced
prior work by incorporating other domains of ELAs. For example, we
consider the fact that, within each SES group, there are groups of in-
dividuals who have different histories of childhood abuse (e.g., frequent
vs. rare).

Living in families with economic hardship and poorly educated
parents is known to be associated with elevated risk of childhood abuse
(Cancian et al., 2010; Cancian et al., 2013), but our findings indicate
that some individuals from affluent families also experience frequent
abuse (12% of the sample in Table 1). In addition, we found that the
contribution of family instability toward identifying multi-domain ELA
groups was relatively small. As expected, gender differences in ex-
posure to multi-domain ELAs were evident (Table 2). Prior studies have
indicated greater risk of physical violence in childhood for men than
women (Thompson et al., 2004), but our findings show that this pattern
appears only in middle and high SES families. Alternatively, the like-
lihood of experiencing frequent abuse combined with low SES is similar
for both genders. One caveat of our findings is that the battery of
questions about childhood experiences in MIDUS 1 does not explicitly
address sexual abuse, which is more common among women (Gilbert
et al., 2009). Yet, individuals who experience sexual abuse often ex-
perience other types of abuse (Lee et al., 2017). Thus, sexual violence
may be embedded in the assessments we have, but we cannot ascertain
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Table 2
Descriptive Statistics at Baseline (% or standardized mean) by Gender.

Variables Men (N = 3,002) Women (N = 3,318)

Early life adversities

High SES/Rare Abuse 13% 14%
High SES/Frequent Abuse 14% 11%***
Middle SES/Rare Abuse 23% 24%
Middle SES/Frequent Abuse 25% 20%***
Low SES/Rare Abuse 13% 18%***
Low SES/Frequent Abuse 12% 13%

Death between 1995/1996 (W1) and 20% 16%***

2015

Life-course mediators
Material resources

Objective SES .16 - 15%%*
Subjective SES .04 -.047%x
Personal resources
Sense of control .07 -.06%**
Hedonic well-being .01 -.01
Eudaimonic well-being .02 -.02*
Social resources
Social well-being .02 -.02*
Social support -.05 .045==
Social interaction .00 .00
Healthy lifestyle
Smoking status
Current smoking 22% 22%
Former smoking 34% 25%***
Never smoking 43% 53%%**
Body mass index
>30 kg/m> 20%
25-29 kg/m? 47%
< 25kg/m? 32%
Moderate or vigorous physical activity
Less than once a month 6%
Less than once a week 27%
Several times a week 67%
Substance abuse
Alcohol abuse 20% 8%
Drug abuse 6% 3%***

Index of life-course mediators

Material resources .10

Psychological resources .03

Social resources .00

Healthy lifestyle -.08 Q7

Substance abuse 22% 10%%***
Controls
Maternal warmth .14 - 13%x*
Paternal warmth .03 -.03*
Cohort 1 (1920-1929) 12% 11%
Cohort 2 (1930-1939) 17% 19%
Cohort 3 (1940-1949) 25% 24%
Cohort 4 (1950-1974) 46% 45%
White 92% 90%*

Note. The final analytic sample includes 6,320 respondents (out of 6,325) be-
cause five respondents did not have information on death date.

Baseline refers to W1. Continuous variables were standardized (to mean = 0,
SD = 1) based on the pooled distribution (both genders combined).

For gender differences, *p < .05, **p < .01, ***p < .001.

to what extent.

Moving to mortality analyses, we found that individuals exposed to
multiple ELAs—for example, growing up in low SES families and ex-
periencing frequent abuse—had increased risk of all-cause mortality
(Fig. 1). Among the three domains of ELAs, childhood abuse had the
most pernicious consequences, particularly for women. For example,
even among individuals from middle or high SES families, exposure to
frequent abuse was significantly associated with mortality for women.
The modest effects of ELAs for men were somewhat unexpected. We
consider two possible interpretations. Prior research has indicated po-
sitive associations between childhood abuse, incarceration, and pre-
mature death, particularly for boys (Wolff and Shi, 2012; Lee and
White, 2012). Thus, some men who experienced extreme ELAs may not
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have been included in the MIDUS sample because they died during
young adulthood or were institutionalized at the time of data collection.
Second, research has indicated that men are less likely than women to
disclose experiences of abuse in early life, particularly sexual abuse, due
to the stigma against submissiveness and same-sex contact (Holmes and
Slap, 1998). Such under-reports may result in reduced effects of ELAs
due to misclassification of ELA group memberships.

We also found that individuals exposed to ELAs have fewer health-
promoting resources, a less healthy lifestyle, and more substance abuse,
which echoes prior studies (e.g., Ferraro et al., 2015). Nonetheless, the
strength of the association varied by ELA profile, the type of resource/
risk, and gender (Table 3). In general, there were SES gradients in
health-related resources and risks, indicating that lower SES in child-
hood is associated with fewer resources in midlife, yet exposure to
frequent abuse in childhood had a strong impact regardless of early-life
SES. For example, individuals in the Middle SES/Frequent Abuse group
showed similar or worse health outcomes than those in the Low SES/
Rare Abuse group. Overall, the adverse effects of ELAs on life-course
factors appeared stronger for women than men. For instance, within
high SES families, frequent abuse had a more negative impact on
healthy behaviors for women than men. This finding reiterates prior
findings showing that exposure to childhood abuse weakens the health
benefits of having high SES in early life (Andersson, 2016).

Finally, our life-course models probing explanations for links be-
tween ELAs and adult mortality differed by gender. For men (Table 4),
material resources and healthy lifestyle in adulthood explained most of
the observed association, with personal and social resources having
relatively little additional impact. These findings converge with prior
work, indicating that early-life SES influences adult mortality by
shaping subsequent socioeconomic and behavioral trajectories (Beebe-
Dimmer et al., 2004; Pudrovska and Anikputa, 2014). In contrast, for
women (Table 5), the role of life-course mediators in the association
between ELAs and later-life mortality was complex. Although exposure
to ELAs substantially reduced all health-promoting resources and life-
styles, the direct effects of these mediators on mortality was weaker for
women relative to men. Thus, the intervening role of these mediators
was smaller for women than men. After accounting for all potential
mediators, the effect of ELAs was no longer statistically significant for
both genders, but the direct effect of ELAs was larger for women than
men.

These findings suggest that intervention strategies seeking to im-
prove adult SES and health lifestyles may be effective at reducing later-
life mortality for men who were exposed to multiple adversities. For
women, however, early life might be a sensitive period for altering the
structure and function of physiological systems (Barker, 1990; Ben-
Shlomo and Kuh, 2002), for example, compromised health in cardio-
metabolic systems (Lee and Ryff, 2016; Senese et al., 2009). Such
perspectives underscore the importance of reducing exposure to mul-
tiple ELAs as well as interventions that occur during early life.

4.2. Limitations

Several methodological limitations should be acknowledged. There
may be recall bias in reporting some measures of childhood experi-
ences, yet memories of specific adversities in early life are highly stable
(Yancura and Aldwin, 2009) and recall accuracy of childhood SES has
been supported in twin studies (Krieger et al., 1998). Although LCA has
several strengths over the traditional cluster analysis to capture popu-
lation heterogeneity, LCA is primarily an exploratory and data reduc-
tion technique; correct class assignments rely on factors in the model,
such as sample size and covariate effects (Lubke and Muthén, 2007).
Thus, we could not rule out the possibility of model misspecification.
The missingness in the outcomes in our analysis may not be ignorable
since individuals who experienced ELAs tend to have fewer resources,
and those who have fewer resources are more likely to drop out be-
tween waves. We also cannot provide a foolproof grantee that the
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Table 3

O High SES/Rare Abuse (Ref)
High SES/Frequent Abuse
O Middle SES/Rare Abuse

# Middle SES/Frequent Abuse
@ Low SES/Rare Abuse

B Low SES/Frequent Abuse
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Fig. 1. Odds Ratio of death between 1995/1996
and 2015 by latent class membership of early-life
adversity and gender. Note. Based on gender-
stratified logistic regression models that include
age, race/ethnicity and maternal/paternal
warmth as controls. Statistical differences in
odds between High SES/Rare Abuse (reference)
and the other groups are presented as + p <
.10, *p < .05, **p < .01.

Random effects estimates for the effects of early-life adversities on life-course resources/lifestyle for women and men.

Material resources (OLS)

Psychological resources (OLS)

Social resources (OLS)

Healthy lifestyle (OLS) Substance abuse (logit)

Beta Beta Beta Beta OR
Panel 1: Women (N = 3,318)
Early-life adversities
High SES/Frequent Abuse —0.09* —0.06 —0.06 + —0.33***p 2.14%*
Middle SES/Rare Abuse —0.19%** —0.08* —0.09%* —0.33*** q 0.91
Middle SES/Frequent Abuse —0.28%** —0.15%** —0.19%** —0.38%** 1.60*
Low SES/Rare Abuse —0.34%** —0.15%** —0.19%**aq —0.42%** 0.61
Low SES/Frequent Abuse —0.41%** —0.15%* —0.20%** —0.51%** 1.07
Panel 2: Men (N = 3,002)
Early-life adversities
High SES/Frequent Abuse —0.09* —0.06 —0.05 -0.07b 1.57*
Middle SES/Rare Abuse —0.25%%* —0.04 —0.04 —0.18**a 0.75
Middle SES/Frequent Abuse —0.34%%* —0.12%* —0.11%* —0.31%** 1.53*
Low SES/Rare Abuse —0.38%** —0.09* —0.14***a —0.41%** 0.57
Low SES/Frequent Abuse —0.42%** -0.11* —0.19%** —0.48%** 1.27

Note. High SES/Rare Abuse is a reference group.

OLS = ordinary least square regression model; Logit = logistic regression model; Beta = standardized coefficient; OR = odds ratio.
All models include age, race/ethnicity, maternal/paternal warmth as controls.
a refers to significant gender differences (p < .10). b refers to significant gender differences (p < .05).
*p < .05, **p < .01, ***p < .001.

Table 4

Hazard ratios (HR) with 95% confidence interval (CI) from Weibull proportional hazard models for women (N = 3,318).

Model 1

Model 2

Model 3

Model 4 Model 5

Model 6 Model 7

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI] HR [95% CI]

Early-life adversities
High SES/Frequent Abuse
Middle SES/Rare Abuse
Middle SES/Frequent Abuse
Low SES/Rare Abuse
Low SES/Frequent Abuse
Life-course mediators
Material resources
Psychological resources
Social resources

Healthy lifestyle
Substance abuse

1.41 [.90, 2.20]
1.19 [.86, 1.67]
1.60* [1.11, 2.29]
1.47* [1.07, 2.03]

1.62%*

[1.14, 2.31]

1.32 [.84, 2.06]
1.07 [.77, 1.50]
1.38+ [.95, 1.99]
1.26 [.91, 1.74]
1.31 [.91, 1.88]

1.44 [.92, 2.26]
1.17 [.84, 1.63]
1.53* [1.06, 2.20]
1.40* [1.02, 1.92]
1.53* [1.07, 2.18]

.65*** [.56, .74]

1.40 [.90, 2.19]
1.16 [.83, 1.62]

1.48* [1.03, 2.14] 1.42+ [
1.36+ [.99,1.88] 1.32+ [
1.48* [1.04, 2.12] 1.42+ [
.69%** [.58, .82]

70%%% [

1.28 [.82, 2.00]
1.06 [.76, 1.48]

1.40 [.90-2.19]
1.20 [.86-1.68]

1.24 [.80, 1.95]
1.03 [.74, 1.45]

.98, 2.04] 1.60* [1.11-2.30] 1.25 [.87, 1.81]
.96, 1.82]  1.50* [1.09-2.06] 1.20 [.86, 1.66]
.99, 2.03] % [1.15-2.34] 1.17 [.82, 1.68]
.72** [.60, .87]
.77%* [.64, .95]
1.06 [.83, 1.36]
.63, .77] 74%** [.67, .82]

1.54* [1.09, 2.16] 1.29 [.87, 1.91]

Note. All models include age, race/ethnicity, maternal/paternal warmth as controls. High SES/Rare Abuse is a reference group.
+p < .10, *p < .05, **p < .01, ***p < .001.
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Table 5

Hazard ratios (HR) with 95% confidence interval (CI) from Weibull proportional hazard models for men (N = 3002).

Social Science & Medicine 240 (2019) 112566

Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

Model 7

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

HR [95% CI]

Early-life adversities
High SES/Frequent Abuse
Middle SES/Rare Abuse
Middle SES/Frequent Abuse
Low SES/Rare Abuse
Low SES/Frequent Abuse
Life-course mediators
Material resources
Psychological resources
Social resources

Healthy lifestyle
Substance abuse

.81 [.53, 1.23]
1.22 [.89, 1.67]
1.23 [.90, 1.70]
1.26 [.91, 1.73]
1.45* [1.05, 2.01]

.77 [.50, 1.17]

1.06 [.77, 1.46]
1.05 [.76, 1.45]
1.04 [.75, 1.43]
1.16 [.83, 1.61]

.52%** [44, 61]

.79 [.52,1.20]
1.21 [.88, 1.65]
1.19 [.86, 1.64]
1.20 [.87, 1.66]
1.40* [1.01, 1.93]

.57*** [.50, .65]

.76 [.50, 1.17]
1.18 [.86,1.62]
1.15 [.83, 1.58]
1.16 [.84, 1.61]
1.33+ [.96, 1.84]

61%** [52,.72]

.80 [.52, 1.22]

1.21 [.88, 1.65]
1.15 [.83, 1.58]
1.10 [.79, 1.52]
1.30 [.94, 1.80]

.69%** [.62, .77]

.80 [.53, 1.22]
1.22 [.89, 1.67]
1.23 [.89, 1.69]
1.26 [.91, 1.74]
1.45* [1.05, 2.00]

1.28 [.94, 1.73]

.73 [.48, 1.11]
1.11 [.81, 1.53]
.97 [.70, 1.34]
.99 [.72, 1.38]
1.08 [.78, 1.50]

.66%** [.56, .79]
.76%* [.64, .90]
.95 [.78, 1.16]

.76*** [.69, .85]
1.07 [.74, 1.54]

Note. All models include age, race/ethnicity, maternal/paternal warmth as controls. High SES/Rare Abuse is a reference group.

+p < .10,%p < .05, **p < .01, ***p < .001.

missing at random assumption is met since there could be unobserved
covariates that are omitted. Although we included extensive sets of
covariates, we could not exclude potential bias due to omitted variables
that might be strongly correlated with both predictors and outcomes.
Finally, given that only around 10% of the sample was non-White, our
findings may not be generalizable to diverse racial/ethnic groups.

5. Conclusions

Despite the limitations noted, our study used an integrative life-
course approach to elaborate gender-specific pathways through which
ELAs affect adult mortality. Policy programs initiated in early life that
minimize exposure to multiple adversities could improve survival rates
for disadvantaged children. Intervention strategies seeking to promote
protective factors and thereby to reduce the adverse effects of ELAs may
need to be designed differently for women compared to men. More
research is needed to illuminate why women are more vulnerable than
men when they experience ELAs in multiple domains as well as how
protective resources that promote well-being in midlife and old age may
vary by gender.
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