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Previous measures of childhood adversity have enabled the identification of powerful links with later-life
wellbeing. The challenge for the next generation of childhood adversity assessment is to better charac-
terize those links through comprehensive, fine-grained measurement strategies. The expanded, retro-
spective measure of childhood adversity presented here leveraged analytic and theoretical advances to
examine multiple domains of childhood adversity at both the microlevel of siblings and the macrolevel
of families. Despite the fact that childhood adversity most often occurs in the context of families, there
is a dearth of studies that have validated childhood adversity measures on multiple members of the same
families. Multilevel psychometric analyses of this childhood adversity measure administered to 1,194
siblings in 500 families indicated that the additional categories of childhood adversity were widely
endorsed, and increased understanding of the sources and sequalae of childhood adversity when
partitioned into within- and between-family levels. For example, multilevel confirmatory factor analyses
(MCFAs) indicated that financial stress, unsafe neighborhood, and parental unemployment were often
experienced similarly by siblings in the same families and stemmed primarily from family wide
(between-family) sources. On the other hand, being bullied and school stressors were often experienced
differently by siblings and derived primarily from individual (within-family) processes. Multilevel
structural equation modeling (MSEM) further illuminated differential criterion validity correlations
between these categories of childhood adversity with midlife psychological, social, and physical health.
Expanded, multidomain, and multilevel measures of childhood adversity appear to hold promise for
identifying layered causes and consequences of adverse childhood experiences.

Public Significance Statement
Although adverse childhood events most often occur in the context of family life, there is a dearth
of studies examining the multilevel structure of childhood adversity among siblings nested within
families. Validating a new multidomain measure of childhood adversity using multilevel psycho-
metric analyses, this study advances traditional assessments in two ways: (a) the measure includes
previously omitted adverse events relevant to later life outcomes, and (b) multilevel modeling of
nested data allows for disaggregation of individual- and family level sources and sequelae of
childhood adversity, which holds promise for revealing fine-grained links with adult functioning that
can be targeted for prevention and intervention.
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The discovery of powerful links between childhood adversity and
physical and psychosocial health in adulthood (e.g., Felitti et al., 1998;
Springer, Sheridan, Kuo, & Carnes, 2007; Taylor, Lerner, Sage,
Lehman, & Seeman, 2004) has inspired a surge of interest in child-
hood adversity measurement in recent years (Cronholm et al., 2015;
Finkelhor, Shattuck, Turner, & Hamby, 2013; Mersky, Janczewski, &
Topitzes, 2017). Although the growing number of childhood adver-
sity tools have resulted in better measurement, there remains a need
for a comprehensive, standard measure of childhood adversity (Fin-
kelhor, Shattuck, Turner, & Hamby, 2015; McLaughlin, 2016). In
addition, although much of what shapes adversity in childhood is
related to family processes, no existing studies have validated a
childhood adversity measure on multiple siblings within families.
This article describes a process of creating and testing an expanded
retrospective measure of childhood adversity that builds on three
established measures of adversity, adds items absent from these mea-
sures that have recently been indicated as important elements of
childhood adversity, and examines the validity of a multidomain
structure of adversity as it occurs both among siblings nested within
families and across families.

Three measures have been foundational to shaping studies of the
long-term effects of childhood adversity and abuse. The Adverse
Childhood Experiences Scale (ACE) was developed for a study of
13,494 adults who were found to display a strong, graded relationship
between reported abuse and household dysfunction during childhood
and a variety of adult diseases (Felitti et al., 1998). The abuse items in
the ACE scale were taken from Straus, Hamby, Finkelhor, Moore,
and Runyan (1998) Parent-Child Conflict Tactics Scale (CTS-PC), an
adaptation of their widely used Conflict Tactics Scale. Around the
same time, based on allostatic load theory (McEwen, 1998), the Risky
Family Environment measure (Repetti, Taylor, & Seeman, 2002;
Taylor et al., 2004) was adapted from the ACEs scale to examine how
warmth and conflict in the childhood family environment were asso-
ciated with mental and physical health across the life span.

Childhood adversity measures have traditionally been conceptual-
ized as containing multiple events that contribute to an overall child-
hood adversity score (Ford et al., 2014; McLaughlin & Sheridan,
2016). However, this approach can obscure differential sources and
effects of particular adverse experiences (Green et al., 2010; Savla et
al., 2013), as well as how certain types of events may co-occur (Scott,
Burke, Weems, Hellman, & Carrión, 2013). For example, although
the 11 ACE items have been found to be intercorrelated (Ford et al.,
2014; Mersky et al., 2017), factor analyses using one overall factor
structure implicitly assume all of these diverse events stem from the
same underlying cause, an unlikely representation of real-world ex-
perience. Additionally, although previous findings have been mixed
as to whether specific types of childhood adversity are tied to specific
adult outcomes (e.g., Green et al., 2010; Iniguez & Stankowski, 2016;
McLaughlin & Sheridan, 2016), differentiating meaningful subscales
of adversity could assist in identifying unique pathways between
adversities and later life outcomes. Lastly, traditional childhood ad-
versity measures have not separated parent-specific dysfunction dur-
ing childhood (e.g., parental substance abuse) from that of other
household members. Given that family systems theories and empirical
studies support the powerful role of parents in shaping the well-being
of children (Chen, Miller, Kobor, & Cole, 2011; Morris et al., 2017),
this study investigated whether differentiating parent-related events
could add validity to the interpretation of childhood adversity test
scores.

Recent research has also highlighted the importance of new
categories of adverse events absent from traditional measures,
which could improve the validity of test score interpretations. The
original ACEs measures encompassed psychological, physical,
and sexual abuse, as well as household substance abuse, mental
illness, criminal behavior, and domestic violence toward mother
(Felitti et al., 1998). Later versions incorporated parental divorce
(Ford et al., 2014), as well as emotional and physical neglect (Scott
et al., 2013). Recent studies have supported the utility of additional
items not included in the ACEs measure (e.g., Finkelhor et al.,
2013; Wade, Shea, Rubin, & Wood, 2014), especially socioeco-
nomic (SES) stressors and bullying from peers, which have been
found to be associated with later life functioning (Copeland et al.,
2014; Culpin, Stapinski, Miles, Araya, & Joinson, 2015). Socio-
economic disadvantage during childhood is commonly studied as
a marker for chronic environmental stress, one of the strongest risk
factors for mental and physical illness (Conger, Ge, Elder, Lorenz,
& Simons, 1994; Evans & Kim, 2013). Being bullied during
childhood is also increasingly understood to be detrimental to adult
health and social functioning (Wolke, Copeland, Angold, &
Costello, 2013).

Other new adverse childhood experiences in this measure in-
cluded exposure to violence outside the home and school stressors
(Cronholm et al., 2015; Wade et al., 2014), family physical illness
(Finkelhor et al., 2013), caregiver separation (McLanahan, Tach,
& Schneider, 2013; Mersky et al., 2017), stressful transitions such
as multiple house moves and blending step-families (Tiet et al.,
1998), and death of a close family member (Berg, Rostila, Saarela,
& Hjern, 2014; Fletcher, Mailick, Song, & Wolfe, 2013). Two
other seemingly important childhood events—parental death and
divorce—have had mixed findings in terms of later life outcomes
in recent literature, and needed further examination (Finkelhor et
al., 2015; Green et al., 2010; Hetherington, 2005; Mersky et al.,
2017; Wallerstein, 1991). Lastly, recent domestic violence re-
search indicates that children’s exposure to spousal abuse against
fathers as well as mothers has a negative impact on later function-
ing (Douglas & Hines, 2016), and so both were included.

Multilevel Psychometric Analyses

Although adverse childhood events often occur in the family
context, few studies have measured childhood adversity in multi-
ple siblings within the same families (for exceptions, see Hines,
Kantor, & Holt, 2006 and Laporte, Paris, Guttman, Russell, &
Correa, 2012). Furthermore, to our knowledge, no existing psy-
chometric studies have used multilevel modeling to validate a
childhood adversity measure administered to siblings. Indeed, al-
though the field has come to a general consensus that multilevel
analyses are necessary for hypothesis testing with clustered data to
avoid biased statistical inference (Geiser, 2013), much less re-
search has utilized multilevel psychometric analyses to validate
measures given to nonindependent respondents (Dedrick & Green-
baum, 2011; Geldhof, Preacher, & Zyphur, 2014). However, mul-
tilevel psychometric analyses are necessary when measures are
administered to nested samples, as separate validities of test score
interpretations may exist at each level (Geldhof et al., 2014).
Furthermore, developing a valid measure of childhood adversity at
both the microlevel of siblings and the macrolevel of families
would pave the way for studies clarifying the mechanisms under-
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lying associations between childhood adversity and later life out-
comes at different levels. Childhood adversity may vary within-
families due to differences in siblings’ genes, perceptions,
personality, and experiences, and between-families as a result of
family wide characteristics that are associated with childhood
adversities, such as family structure, resources, and geographical
location (Dedrick & Greenbaum, 2011; Dick, Johnson, Viken, &
Rose, 2000; Geiser, 2013). Multilevel studies examining child-
hood adversity and adult well-being in siblings raised in the same
families have the potential to control for variation at either level,
distinguishing the source of associations with later life outcomes
(Dick et al., 2000).

Conceptualizing Childhood Adversity

After identifying a list of items and factors of childhood adver-
sity based on past literature, it was also important to establish a
correctly specified model in terms of the direction of influence
between measured items and latent constructs (Edwards &
Bagozzi, 2000). This direction of influence has important impli-
cations for understanding causes and consequences (Bollen, 1984;
Bollen & Diamantopoulos, 2015). Well-known internal consis-
tency psychometric analyses such as factor analyses assume items
in each factor are “reflective,” meaning they all arise from the
same underlying construct and should covary. Measures of broad
constructs such as childhood adversity may also include “forma-
tive” items which do not necessarily stem from any common
underlying source, but do contribute to the construct being mea-
sured (Bollen, 1984; Edwards & Bagozzi, 2000).

For both theoretical and data analytic reasons, we specified a
model with three between-family reflective factors (chaotic
families, stressful environments, poor family-environment fit),
six within-family reflective factors (family conflict, impaired
caregiving, parental dysfunction, financial insecurity, poor
child-environment fit, household dysfunction), and six forma-
tive items. Theoretically, we had anticipated greater variation
among siblings within a family than at the between-family
level, given the understanding that individuals are likely to have
more nuanced experiences than overall families. Data analyti-
cally, fewer between-level factors than within-level factors is a
common finding in MCFA studies (e.g., Dedrick & Greenbaum,
2011; Miller, Chen, & Parker, 2011; Wright, Beltz, Gates,
Molenaar, & Simms, 2015). Most items have less variance at
the between-level than at the within-level, as well as a smaller
sample size (a smaller number of families than the total number
of siblings). The six formative childhood adversity items were
conceptualized as independent unfortunate events that would
occur more randomly and not necessarily covary with other
items or factors (see Table 1).

Reflective Factor Structure

Chaotic families. Consistent with existing research (Green et
al., 2010), chaotic family conditions were theorized as underlying
a collection of marital and family conflict events, problematic
household management styles, child maltreatment, and parental
dysfunction as reported by the siblings in that family (see Figure
1). Conflictual, chaotic, and abusive characteristics of families
have been found to co-occur, and to be linked with psychological

and physical health disorders across siblings (Downey & Coyne,
1990; Repetti et al., 2002; Zeitlin, 1994). The items reflective of
chaotic families at the between-family level were theorized to have
greater specificity at the within-family level, which captures dif-
ferences among the sibling’s exposure to, response to, and percep-
tions of (a) family conflict, (b) impaired caregiving, and (c) pa-
rental dysfunction, as described below.

Family conflict. Research has shown that children who ob-
serve or are directly involved in family conflict such as divorce,
domestic violence, and overall family conflict are more likely to
have social, emotional, and behavioral challenges than those ex-
posed to less family conflict (Davies et al., 2016; Kashani, Daniel,
Dandoy, & Holcomb, 1992). However, individual children within
the same families can be more or less impacted by family conflict
depending on individual characteristics, such as their emotion
regulation abilities (Schulz, Waldinger, Hauser, & Allen, 2005).

Impaired caregiving. Child maltreatment such as abuse and
neglect is one of the most consistent predictors of negative later
life outcomes (Felitti et al., 1998; Finkelhor et al., 2013; Green et
al., 2010). Maltreatment can be directed toward all children in a
family, or toward some children in a family but not others (Gilbert
et al., 2009). In addition, a chaotic household which lacks predict-
ability or routine created by caregivers often leads to a chronic
sense of insecurity and anxiety in children, with resulting behavior
problems (Bronfenbrenner & Ceci, 1994; Morris, Silk, Steinberg,
Myers, & Robinson, 2007).

Parental dysfunction. Parental substance abuse, parental
mental illness, and parental legal problems have been found to be
associated with children’s later life mental health outcomes
(Downey & Coyne, 1990; Green et al., 2010; Lee, Fang, & Luo,
2013; Zeitlin, 1994). Parental problems were theorized to uniquely
impact children due to the primacy of parents to the well-being of
their offspring (Barlow, 2014; Luby et al., 2012).1

Stressful environment, financial insecurity. Socioeconomic
stressors are the most commonly cited domains missing from
traditional childhood adversity measures (e.g., Finkelhor et al.,
2013, 2015; Wade et al., 2014). Financial insecurity has been
theorized to arise from both environmental characteristics affect-
ing the overall family as well as individual children’s experiences
with financial stress (Finkelhor et al., 2013; Taylor et al., 2004). As
shown in Figure 1, the between-level stressful environment factor
and within-level financial insecurity factor were theorized to re-
flect the same three items: (a) financial stress: bills/food, (b) unsafe
neighborhood, and (c) parent unemployed or fired.

Poor family–environment fit. Difficulty adapting to norma-
tive community standards for behavior has been shown to be a risk
factor for deleterious outcomes (Braucht, 1979; Kupersmidt,
Griesler, DeRosier, Patterson, & Davis, 1995). Poor family-
environment fit is based on the idea that human development
depends on constant interactions between families and the contexts

1 Although parental dysfunction was originally tested as a separate
between-family factor, parental dysfunction and chaotic families were
highly intercorrelated (.85) on the between-family level in the preliminary
model (see Appendix C in the online supplemental materials) and therefore
were combined in the final model. This combination supports previous
findings that parental substance use, mental illness, and legal problems
stem from similar overall family characteristics as family conflict, chaos,
and abuse (Green et al., 2010).
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within which they are embedded (Bronfenbrenner, 1994). The
family level variables of school stressors, being bullied, and house-
hold members’ substance use, mental illness, and legal problems
are conceptualized as arising from poor family-environment fit
(see Figure 1). At the same time, siblings from the same family
may vary widely in their experiences and reactions to fit with the
environments in which their families are embedded. At the within-
family level items were hypothesized to reflect the influence of
two separate constructs: (a) poor child-environment fit, and (b)
household dysfunction, as described below.

Poor child–environment fit. Lerner, Lerner, and Zabski
(1985) argued that a child’s success in school and with peers is due
to the goodness of fit between the child’s individual characteris-
tics, such as temperament, and the demands of school and their
peers. They also found that adaptation in the context of school was
related to adaptation in the context of peers (Lerner et al., 1985).
Research has also found sibling-specific factors that influence
bullying experiences, such as gender (Paquette & Underwood,
1999).

Household dysfunction. Children’s experiences with nonpa-
rental household members’ substance abuse, mental illness, and
legal problems made up the within-family household dysfunction
factor. Research has shown that children’s exposure to siblings’,
grandparent’s, and aunts’ and uncles’ substance abuse, mental
illness, and legal problems has harmful sequelae, depending on the
amount of exposure and the individual child’s relationship with
that person (Brent et al., 1994; Gjelsvik, Dumont, & Nunn, 2013).

Formative Childhood Adversity Items

Formative items may or may not be correlated with each other
or with the factors, but do contribute to the construct being
measured (Bollen, 1984). As indicated in Table 1, the six forma-
tive “independent unfortunate events” in childhood included in this
measure were family physical illness, parental death, another close
family death, exposure to violence outside the home, stressful
family transitions, and caregiver separation. In addition to the
random events of death, illness, and societal violence, stressful
family transitions and caregiver separation were theorized to be
formative given the diverse causes of family transitions and sep-
arations. For example, stressful transitions such as multiple house
moves could be due to parents’ employment, family structural
changes, or socioeconomic stressors. Similarly, caregiver separa-
tion can occur for a variety of reasons, such as military deployment
or parental incarceration. All six of these events were conceptual-
ized as experiences during childhood that would contribute to
childhood adversity.

Present Study

The overall hypotheses in this study were: (a) substantial pro-
portions of respondents would endorse the items added to the
traditional measures of childhood adversity; (b) siblings’ reports of
adversity would be interrelated due to belonging to the same
families; (c) the theorized multilevel, multidomain factor structure
would fit the real-world data better than one overall factor on both

Table 1
Origin, Prevalence, and ICCs for Childhood Adversity Items, In Order of Prevalence

Adversity item Origin N (%) ICC

Witnessed or experienced family conflict RF 903 75.95 .50
Minor assault: spanked, slapped, pinched ACE, CTS-PC, RF 846 71.15 .32
Emotional abuse ACE, CTS-PC, RF 686 57.70 .39
Teased or bullied by peers New 505 42.47 .18
Financial stress: bills, food New 500 42.05 .66
Parent substance abuse ACE, RF 377 31.71 .86
Domestic violence between adults ACE, RF 320 26.91 .70
Parent mental illness ACE 308 25.90 .66
Family serious physical illnessa New 306 25.74 .51
Stressful family transitionsa New 274 23.04 .59
Divorce ACE 258 21.70 .95
School stressors New 250 21.03 .13
Neglect (physical or emotional) ACE, CTS-PC, RF 242 20.35 .41
Severe assault: hit with fist, kicked ACE, CTS-PC 231 19.43 .46
Sexual maltreatment: molestation ACE, CTS-PC 224 18.84 .22
Chaotic, disorganized household RF 200 16.82 .48
Primary caregiver unemployed or fired New 192 16.15 .59
Separation from primary caregivera New 150 12.62 .46
Household mental illness (not parent) ACE 149 12.53 .49
Experienced violence outside homea New 143 12.03 .23
Death of close family membera New 117 9.84 .41
Household substance abuse (not parent) ACE, RF 112 9.42 .53
Very severe assault: beat up, choked ACE, CTS-PC 101 8.49 .41
Death of parent or primary caregivera New 100 8.41 .92
Household legal trouble (not parent) ACE 74 6.22 .57
Unsafe or violent neighborhood New 72 6.06 .41
Severe sexual maltreatment: rape ACE, CTS-PC 62 5.21 .22
Parent legal trouble or prison ACE 26 2.19 .70

Note. ACE � Adverse Childhood Experiences Questionnaire; CTS-PC � Conflict Tactics Scale Parent Child
Version; RF � Risky Family Environment measure; ICC � intraclass correlation coefficient; New � new item;
N � 1,194.
a Formative item (all others are reflective).
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levels, suggesting nuanced family- and sibling-level sources of
childhood adversities; and (d) differentiated factors and formative
items would add criterion validity of the childhood adversity test
score interpretations at the family and sibling levels, beyond those
of the traditional overall measures, ACEs (including the CTS-PC),
and Risky Family Environment measures.

Method

Second Generation (G2) Study

This childhood adversity measure was developed as part of the
Harvard Second Generation study of development, an ongoing
study of the middle-aged sons and daughters of participants in an
80-year longitudinal study. The original first generation (G1) co-
hort consisted of 268 college sophomores and 456 inner city
adolescents, all of whom entered the study between 1938 and
1942. A primary goal of the second generation (G2) study is to
investigate associations between childhood adversity and midlife
health. The G2 study began by conducting telephone interviews to
assess multiple domains, including the midlife children’s current
health, social functioning, and psychological wellbeing. Those
who completed the interview were mailed a follow-up battery of
questionnaires, which contained the childhood adversity measure.
Later, participants who could not be reached by telephone were
mailed a combined questionnaire which contained both the tele-
phone interview questions and the items from the questionnaires,
including the childhood adversity measure. These combined ques-

tionnaires targeted participants with fathers from the inner-city
cohort, with more socioeconomic disadvantage and less consistent
phone numbers. The study was completed in compliance with the
first and last authors’ Institutional Review Board.

Sample

Out of the eligible 1,941 adult (G2) children from 591 families
(238 college, 353 inner city), 1,054 G2 siblings participated in the
telephone interview, and 946 returned the follow-up questionnaire.
Two-hundred and forty-eight additional participants completed the
combined questionnaire, making the total sample size 1,302 indi-
viduals (67%) in 517 families (87%). Because the childhood
adversity measure was included in the questionnaires, 1,194 indi-
viduals in 500 families (222 college, 278 inner city) completed the
childhood adversity questionnaire.

The number of siblings per family ranged from one to eight,
with an average of 2.52. The sample was 49.0% male and
50.7% female, with a mean age of 59-years-old (SD � 6.64).
Reflecting the demographics of their G1 parents in this north-
east city of the United States in the 1940s (97% White), the G2
sample was 97.5% White, with a median household income of
$100,000. Participants reported substantial socioeconomic di-
versity in their families-of-origin as 56% were from the inner-
city sample: 4% of the overall sample reported growing up
poor, 30% working class, 29% middle class, 30% upper-middle
class, and 7% upper class.

Figure 1. Illustration of between-family and within-family factors of childhood adversity. Financial stress:
bills/food was removed from the within-family level in the final model, but was retained on the between-family
level.
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Childhood Adversity Measure

As shown in Table 1, the 28 items in our retrospective measure
of childhood adversity encompassed the ACEs (Felitti et al., 1998),
including the physical, emotional, sexual abuse, and neglect items
from the CTS-PC (Straus, Hamby, Finkelhor, Moore, & Runyan,
1998), and the Risky Family Environment measure (Repetti et al.,
2002; Taylor et al., 2004). Eleven additional items culled from
recent studies of childhood adversity were also included. The
financial stress question combined two questions of family eco-
nomic pressure (Conger et al., 1994): (A) difficulty paying bills,
and (B) difficulty affording food. Following existing childhood
adversity measures, respondents indicated yes or no to each ad-
verse event that occurred before they were 19-years-old. If a
participant failed to respond to an item, it was treated as no
exposure to that event. As part of the content validation, the items
were pilot tested with 10 volunteers, and revised for clarity before
being administered to participants.

Validity Measures

The validity measures for the majority of respondents were
collected during the interview to reduce shared-method variance
with the paper-and-pencil childhood adversity questionnaire (Cun-
ningham, Preacher, & Banaji, 2001). Similar to previous research
(Taylor et al., 2004), convergent construct validity was assessed
with the question “Overall, how stressful was your life during
childhood? Would you say not at all, a little, somewhat, very, or
extremely stressful?” Responses were converted to 0–4, with
higher scores indicating greater stress (M � 1.41, SD � 1.11). A
question about whether participants had children of their own (0 �
no, 1 � yes) was used to test discriminant construct validity, as it
was not expected that childhood adversity would be correlated in
either direction with having one’s own children.

To establish criterion validity of the test score interpretations,
multilevel correlations were examined between childhood adver-
sity and three major domains of adult functioning: psychological,
social, and physical health. To assess psychological health, partic-
ipants were asked “During the last 12 months, have you had any
emotional, nervous, or psychiatric problems?” (0 � no, 1 � yes).
Positive correlations indicated that greater childhood adversity was
associated with psychological problems in the past year. For social
functioning, participants answered four family support questions,
including “How much do members of your family really care
about you?,” with responses ranging from 1 � not at all to 4 � a
lot (M � 3.52, SD � .66; Walen & Lachman, 2000). Multilevel
reliability for the social support items was high in the current
sample, within-family � � 0.89 and between-family � � 0.95
(procedure detailed by Geldhof et al., 2014). To assess physical
health, respondents were asked whether their current health was
excellent, very good, good, fair, or poor, converted to 0 � poor to
4 � excellent (M � 2.81, SD � 1.03). This was the same self-
report measure of health used in the original ACEs study (Felitti et
al., 1998).

Data Analysis Strategy

Data analyses proceeded in three main steps. First, descriptive
analyses were conducted to examine how often the childhood

adversity items were endorsed, focusing on the additional items
not included in the traditional measures. We also compared the
prevalence rates of childhood adversity in our sample to existing
samples in the literature. A critical piece of the descriptive anal-
yses was to examine the intraclass correlation coefficients (ICCs),
both to establish the need for multilevel modeling (Pornprasert-
manit, Lee, & Preacher, 2014) and to examine the degree of
overlap in siblings’ reports of adversity. Past research on parental
maltreatment of siblings has found intraclass correlations in the
moderate-to-high range (�.50) for identical twins, low-to-
moderate for fraternal twins and full siblings (�.50), and low or
nonsignificant for adoptive siblings (Hines et al., 2006). Intraclass
correlations greater than .05 generally indicate that the interrelat-
edness of clustered data needs to be accounted for to avoid statis-
tical bias (Julian, 2001). To calculate ICCs, we utilized a saturated
covariance model fit to all 28 binary items, using an unweighted
least squares (ULSMV) estimator in Mplus v. 8 (Muthén &
Muthén, 1998).2

Second, the proposed multilevel factorial structure of the reflec-
tive childhood adversity items was tested. An overall multilevel
MCFA with one-factor at both levels was first conducted as a
baseline against which to compare our hypothesized multifactorial
structure. Next, we split the sample of families into two random
halves to allow for a preliminary multidomain MCFA on the first
half, followed by modest modifications and retesting of the final
model on the second half (Bentler, 1980). This model fitting
process allowed for a replication test and also took into consider-
ation the dangers of overfitting models based on modifications that
capitalize on chance if too many models are tested. Third, we
examined the construct and criterion validity of the adversity
factors using MSEM correlations. Following the widely used tra-
dition of Campbell and Fiske (1959) and Westen and Rosenthal
(2003), a matrix of MSEM correlations was used to assess whether
the adverse events in childhood were associated positively, nega-
tively, or practically not at all with other variables in expected
ways based on prior theory and research.

Multilevel Confirmatory Factor Analyses

MCFAs were used rather than exploratory factor analyses
(EFAs), as MCFAs are typically used for constructs with a sub-
stantial body of existing evidence on which to form hypotheses
about which observed items will load on which latent factors
(Byrne, 2012). Furthermore, EFAs, which are less-theory informed
and standardized, can be vulnerable to producing idiosyncratic,
nonreplicable results due to sampling issues (e.g., unusual vari-
ances or associations) or subjective decisions (e.g., number of
factors, rotation criteria, and interpretation of loading patterns) that
may be particular to that study or EFA.

MCFAs disaggregate variance into within- and between-levels
(Dedrick & Greenbaum, 2011). To assess the strength of associ-
ations in the factor structures, standardized factor loadings, cred-

2 For continuous variables, ICC � v/(v�e), where v is the Level-2
variance and e is the Level-1 variance of a variable. However, in logit and
probit models there is no separately estimated Level-1 residual variance;
instead, it is a constant regardless of what predictors are included. The
constant is (�2)/3 for logistic models with binary items, and it is 1 for
probit models.

665WITHIN- AND BETWEEN-FAMILY CHILDHOOD ADVERSITY



ibility intervals, and interfactor correlations were estimated at each
level (Pornprasertmanit et al., 2014). Items with standardized
factor loadings less than .45 were considered weak, and below .32
were removed except in the one case noted (Comrey & Lee, 1992).
Factors that correlated above .80 were combined given their sub-
stantial overlap. Although some of the items in this study proved
to have high ICCs (that is, most of the variance was due to
belonging to the same families), they were retained on the within-
family level MCFA as the sibling level variance was enough to
warrant investigation. The formative independent unfortunate
events were not included in the MCFAs given that they were not
expected to conform to any factor structure (Bollen, 1984).

Bayesian estimation in Mplus v. 8 was used to implement the
models (Muthén & Muthén, 2010). Initially, weighted least
squares (WLS) estimation was tried, which permits comparison of
models using traditional fit indices such as �2, CFI, and RMSEA.
However, binary data presented significant computational chal-
lenges due to restrictions in variability, resulting in difficulty with
convergence of WLS estimated models. Muthén and Asparouhov
(2012) identify Bayesian estimation as an alternative and analo-
gous approach to WLS (maximum likelihood) estimation for bi-
nary outcomes. Bayesian estimation led to convergence of our
models, with fairly consistent findings and few problems, suggest-
ing that the failure to converge using WLS was due to computa-
tional challenges rather than a problem with the specification of
the models themselves. Using Bayesian estimation, the posterior
predictive p value (PPP) was used to test model fit of the MCFAs
(Muthén & Asparouhov, 2009).3 A 95% CI was produced for the
difference between observed and replicated chi-square values gen-
erated by posterior predictive checking; a smaller (more negative)
CI and p (PPP) � .05 provided evidence of model fit (Muthén &
Asparouhov, 2009; Muthén & Muthén, 2010). Twenty thousand
iterations were used, and Mplus discarded the first half of the
iterations in each chain (of which there were two) as “burn-in.”

Multilevel Validity Analyses Using Structural
Equation Modeling

Multilevel validity correlations using structural equation
modeling were estimated for the final six within-family and
three between-family childhood adversity factors in the MCFA,
the overall items, equivalent ACEs and risky family environ-
ment scales, and the six formative independent unfortunate
events. The Bayes estimator automatically provided robust
asymmetric credible intervals, even for standardized results and
for nonnormally distributed parameters. The within-family
model parameters captured microlevel differences in siblings’
childhood adversity controlling for variation across their fam-
ilies, whereas the between-family level represented the mac-
rolevel family’s collective experience of adversity (aggregating
across siblings) compared with other family units (Byrne,
2012). MSEM treats the domains of childhood adversity as
level-specific latent variables disattenuated from measurement
error, and thus relationships among these variables were not
biased (Rush & Hofer, 2014). Under classic methods of estab-
lishing validity, if the factor interpretations are consistent with
what we expect on the basis of theory and the loading pattern at
each level, then the factors should (a) correlate with some

variables, reflecting convergent validity; and (b) fail to corre-
late with other variables, reflecting discriminant validity.

Results

Descriptive Analyses

As shown in Table 1, many of the participants reported having
experienced childhood adversities not present in traditional instru-
ments. The most frequently endorsed new item was having been
teased or bullied, followed by financial stress: bills/food. Eight out
of the 11 additional items were endorsed by at least 10% of the
sample. In addition, the number of adverse events reported in this
sample was comparable with past studies of adversity. Participants
endorsed a mean of 6.45 events (SD � 4.28); a recent study with
an expanded set of 17 ACEs reported a mean of 5.3 events (SD �
3.7; Mersky et al., 2017). Using only the 10 equivalent ACEs
items, our sample had a mean of 2.6 and a SD of 2.0; the above
study found an average endorsement of 3.3 events and a SD of 2.5
(Mersky et al., 2017). For the risky family environment items, our
sample had a mean score of 1.47 (SD � .56), compared with a
study of 3,248 respondents who had a mean of 1.66 (SD � .58;
Taylor, Lehman, Kiefe, & Seeman, 2006).

The items’ intraclass correlations (ICCs) ranged from .13–
.95, with almost half of the ICCs being �.50, and three quarters
being �.40. These ICCs indicated substantial overlap between
siblings requiring multilevel analytic approaches even at the
lower end (Julian, 2001). However, the degree of nonindepen-
dence depended on the nature of the adversity. Items with the
highest ICCs included divorce, death of a parent, and parental
substance abuse and legal problems. The lowest ICCs were
found for school stressors, teased or bullied by peers, and both
types of sexual maltreatment.

Multilevel Confirmatory Factor Analyses

Overall adversity model. We began by fitting an overall,
one-factor within-family and between-family (1W1B) MCFA
model to all 22 reflective items, similar to the traditional approach.
Several items had low factor loadings. On the within-family level,
these items were divorce, household mental illness, school stres-
sors, teased or bullied, and financial stress: bills/food (see Appen-
dix A in the online supplemental materials). Financial stress:
bills/food and teased or bullied loaded poorly on the between-
family level, as did minor assault, severe sexual maltreatment, and
household legal problems. Model fit was acceptable, p � .09, 95%
CI [	31.94, 163.49].4

Preliminary multifactor model. In the initially hypothesized
six-factor within-family and four-factor between-family model
(6W4B), most item loadings supported this factor structure (see
Appendix B in the online supplemental materials). Model fit was
good, p � .26, 95% CI [	61.81, 128.85]. The only problematic

3 The deviance information criterion (DIC) index, which balances fit
with model complexity, has not yet been extended to models with cate-
gorical indicators.

4 These confidence intervals are for a likelihood-ratio statistic (Muthén
& Asparouhov, 2009), while the p values are a Bayesian numeric measure
of model fit.
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item on the within-family level was financial stress: bills/food so
it was aggregated to the between-family stressful environment
factor. On the between-family level, minor assault, severe sexual
maltreatment, and teased or bullied had low standardized loadings.
Minor assault and teased or bullied were removed by centering
them at the family mean, while severe sexual maltreatment was
retained on the between-family level given its borderline loading.
The chaotic families and parental dysfunction factors were highly
correlated at the between-family level and so were combined (see
Appendix C in the online supplemental materials), resulting in the
final 6W3B factor structure tested on the second random half of
the sample.

Final multifactor model. Analysis of the final 6W3B model
(see Figure 2) indicated strong support for this factor structure at
both levels (for credibility intervals, see Appendix D in the online
supplemental materials). Model fit was strong, p � .30, 95% CI
[	65.62, 119.99]. All of the items loaded well on the within-
family level. Severe sexual maltreatment was now the only item on
the between-family level that was low enough to be removed
before the validity analyses. Although unsafe neighborhood and
very severe assault had loadings on the lower end, they were
retained given that they represented central theoretical aspects of
their respective constructs. The final interfactor correlations (Ta-
bles 2 and 3) demonstrated that factors on both levels exhibited
some overlap but with enough differentiation to be maintained as
separate domains.

Validity Analyses Using Multilevel SEM

As shown in Table 4, all six within-family and three between-
family reflective factors demonstrated construct validity, both con-
vergent and discriminant. The overall scale and equivalent Ad-
verse Childhood Experiences (including the CTS-PC items), and
the Risky Family Environment questions also demonstrated evi-
dence for convergent and discriminant construct validity at both
levels, as well as criterion validity. A surprising pattern of criterion
validity emerged from the six within-family childhood adversity
factors. Differences in siblings reports of impaired caregiving and
poor child-environment fit were consistently linked with differ-
ences in adult psychological problems, family social support, and
physical health in the expected directions. However, sibling’s
reports of family conflict were not associated with any of the adult
validity outcomes. In addition, financial insecurity was signifi-
cantly correlated with sibling’s reports of family social support and
physical health in adulthood, but not with psychological problems.
Conversely, parental dysfunction and household dysfunction were
both correlated in the expected directions with adult psychological
problems, but not with family social support nor current physical
health.

All three between-family factors were associated with the adult
outcomes with correlations ranging from 	.38 (i.e., medium)
to 	.83 (i.e., large). Notably, between-family stressful environ-
ment had a significantly stronger link with between-family levels
of adult physical health than did either chaotic families (covari-
ance difference � 	0.37, one-tailed p � .00, 95% CrI [	.57,
	.15]) or Poor family-environment fit (covariance differ-
ence � 	0.41, one-tailed p � .00, 95% Crl [	.61, 	.30]).5

The six formative independent unfortunate events generally
demonstrated construct validity, but with more mixed criterion

validity correlations than the reflective scales (see Table 5). The
items with the strongest validity were between-family physical
illness and within-level caregiver separation. Between-family
death of a close family member and within-family violence outside
the home had links only with midlife physical health, whereas
within-family stressful transitions was associated with midlife
psychological problems and family social support. Between-family
caregiver separation was significantly correlated with adult social
support. Parental death, within-family physical illness and death of
a close family member, and between-family violence outside the
home and stressful transitions lacked criterion validity.

A final set of regression analyses was implemented (see Table
6) to address two questions: (a) At each level, how much total
variance do the adversity factors combine to explain in key adult
outcomes?; and (b) Is there evidence for unique contributions of
the factors individually in predicting these adult outcomes? When
examined together, the childhood adversity factors predicted be-
tween 22% and 83% of the variance in adult psychological, social
support, and physical health. However, the partial regression co-
efficients which capture the predictive link of each adversity factor
net of all of the others (holding the others constant), found that
none of the childhood adversity factors were significantly predic-
tive of the adult outcomes at the within-family level. At the
between-family level, chaotic families and poor family environ-
ment fit were significantly predictive of retrospectively recalled
childhood stress from the telephone interview, as was poor family
environment fit with adult family social support, and stressful
environment and chaotic families with adult physical health, al-
though the latter in the unexpected direction.

Discussion

Given the growing interest in comprehensive childhood adver-
sity measures, combined with the fact that childhood adversities
often occur in the context of families, the goal of this study was to
examine the multilevel psychometric properties of an expanded
childhood adversity measure administered to siblings within the
same families. Our multilevel, multidomain measure of childhood
adversity included additional items widely endorsed by partici-
pants but absent from traditional measures. Results demonstrated
validity of the test score interpretations and revealed nuance in
sources of variance and outcomes, suggesting that this approach
could yield a deeper understanding of the causes and consequences
of childhood adversity.

What Can Be Learned From Multilevel Childhood
Adversity Measures Administered to Siblings in the
Same Families?

Family and individual contributions have not typically been
examined concurrently. Most existing studies of childhood adver-
sity include only one family member, preventing the disaggrega-
tion of family level and individual-level variability (Geldhof et al.,
2014). This confounding of variance limits the ability to pinpoint

5 The p-value reported in Bayes output uses the posterior distribution,
which is analogous to the sampling distribution in frequentist statistics.
Because we know which side of the posterior distribution the null value is
on, a one-tailed p-value is used.
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the specific source of different childhood adversities that lead to
deleterious outcomes. This study is the first to our knowledge to
demonstrate that some adversities in childhood occur more com-
monly among siblings from the same families and may stem from
family wide influences (e.g., divorce, parental death, financial
stress: bills/food, parent substance use, parent legal problems,
domestic violence), while others are experienced differently by
siblings and result more from individual processes (school stres-
sors, teased or bullied, both types of sexual maltreatment, experi-
enced violence outside the home, minor assault, and emotional
abuse). The adversity items in this study with higher ICCs support
the understanding of these events as family wide occurrences, with
important research and clinical implications. Clinically, treatment
providers would be wise to assess all of the siblings in a family
when one child has been found to have experienced these adverse
events. For research, it highlights the importance of using multi-
level analyses for these childhood adversities, to capture variance
at each level of analysis, especially for multilevel hypotheses
(Geldhof et al., 2014). On the other hand, the seven items with
ICCs below .40 indicate that the majority of the variance in these
items stem from differences among siblings. Differences in sibling

reports could stem from a wide range of causes, including varying
exposure, perceptions, peers and individual characteristics such as
emotion regulation, personality, and gender. Addressing adversi-
ties that are often experienced in largely unique ways by siblings
may call for an individualized approach to treatment and research.
The promise of multilevel investigations could be extended further
to studies of siblings nested within families nested within larger
communities, to examine the role of societal-level influences on
childhood adversity (Molnar, Buka, Brennan, Holton, & Earls,
2003).

Differentiating levels and factors, which illuminated variations
in the sources of childhood adversity found in the MCFA, in
combination with the specific criterion validity correlations, could
have important implications for intervention and prevention. For
example, within-family school stressors and being bullied (poor
child-environment fit) had more criterion validity links with adult
psychological, social, and physical health than did divorce, domes-
tic violence, and overall family conflict (family conflict). Com-
bining this with the finding that being bullied primarily reflected
within-level individual experiences could direct health profession-
als toward targeting individual children’s adaptation to their envi-
ronment in order to prevent peer victimization and ultimately
midlife dysfunction and disease.

Table 2
Final Multilevel Confirmatory Factor Analysis Within-Family
Factor Intercorrelations

Factor 1 2 3 4 5

1. Family conflict
2. Impaired caregiving .74
3. Parental dysfunction .61 .77
4. Financial insecurity .29 .43 .54
5. Poor child-environment fit .55 .65 .52 .62
6. Household dysfunction .44 .47 .66 .27 .16

Table 3
Final Multilevel Confirmatory Factor Analysis Between-Family
Factor Intercorrelations

Factor 1 2

1. Chaotic families
2. Stressful environment .54
3. Poor family–environment fit .54 .49

Figure 2. Standardized factor loadings for final multilevel confirmatory factor analysis (MCFA) model.
Broken lines indicate parameters removed. See Table 4 for interfactor correlations. A � aggregated to Level 2;
1 � divorce; 2 � domestic violence; 3 � family conflict; 4 � chaotic household; 5 � emotional abuse; 6 �
minor assault; 7 � severe assault; 8 � very severe assault; 9 � neglect; 10 � sexual maltreatment; 11 � severe
sexual maltreatment; 12 � parent substance abuse; 13 � parent mental illness; 14 � parent legal trouble; 15 �
caregiver unemployment; 16 � unsafe neighborhood; 17 � financial stress; 18 � school stressors; 19 � teased
or bullied; 20 � household substance abuse; 21 � household mental illness; 22 � household legal problems.
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How Do the Additional Childhood Adversity Items
Benefit Future Research?

Four of the 10 most frequently endorsed categories in this study
were newly added items that would have been missed by tradi-
tional measures of childhood adversity (teased or bullied, financial
stress: bills/food, family physical illness, and stressful family
transitions). The two most widely endorsed additional items, bul-
lied and financial stress, also contributed to new factors of child-
hood adversity, which increased construct validity in the multilevel
factor analysis. The final model of six factors at the within-family
level, including the new domain of poor-child environment fit
(with being teased or bullied), and three factors at the between-

family level, including stressful environment (with financial stress:
bills/food), resulted in a stronger model fit than one overall factor,
suggesting that expanded and differentiated subscales of adversity
more closely described the real-world experience of this sample.
The most frequently endorsed formative items, illness and transi-
tions, also demonstrated validity of childhood adversity test score
interpretations. The family’s recollection of physical illness exhib-
ited strong construct and criterion validity links with midlife
biospsychosocial health. Sibling’s recollection of stressful transi-
tions also demonstrated construct and criterion validity with
midlife psychosocial functioning.

An important overall function of childhood adversity measures
is to facilitate studies of later life outcomes. Our new reflective

Table 4
Validity Correlations From Multilevel Structural Equation Models With Construct and Criterion Indicators—Reflective Factors

Construct validity

Convergent Discriminant Criterion validity

Factor (level)
Child

stress (W)
Child

stress (B)
Have

child (W)
Have

child (B)
Psych

prob (W)
Psych

prob (B)
Family

support (W)
Family

support (B) Health (W) Health (B)

Family conflict (W) .35� — .06 — .03 — .00 — .00 —
Impaired caregiving (W) .46� — .01 — .30� — 	.20� — 	.16� —
Parental dysfunction (W) .55� — .06 — .46� — 	.04 — 	.13 —
Financial insecurity (W) .24� — 	.02 — .10 — 	.20� — 	.18� —
Child–environment fit (W) .41� — 	.01 — .25� — 	.20� — 	.19� —
Household dysfunction (W) .18� — .08 — .24� — .02 — 	.05 —
Chaotic families (B) — .88� — .06 — .59� — 	.38� — 	.26�

Stressful environment (B) — .43� — 	.36 — .44� — 	.44� — 	.83�

Family–environment fit (B) — .67� — 	.07 — .53� — 	.53� — 	.45�

Childhood adversity (W) .50� — .02 — .18� — 	.17� — 	.12� —
Childhood adversity (B) — .89� — .06 — .65� — 	.38� — 	.19�

ACEs (W) .51� — .00 — .42� — 	.18� — 	.13� —
ACEs (B) — .94� — .28 — .59� — 	.28� — 	.26�

Risky family (W) .55� — .02 — .34� — 	.27� — 	.13� —
Risky family (B) — .89� — .08 — .58� — 	.26� — 	.32�

Note. W � Within-family (sibling) level; B � Between-family level; Childhood adversity � overall 22 reflective items; ACEs � equivalent ACEs items;
Risky family � equivalent Risky family items. Estimates are standardized.
� Significant � credible intervals exclude zero.

Table 5
Validity Correlations From Multilevel Structural Equation Models With Construct and Criterion Indicators—Formative Items

Construct validity

Convergent Discriminant Criterion validity

Adversity item (level)
Child

stress (W)
Child

stress (B)
Have

child (W)
Have

child (B)
Psych

prob (W)
Psych

prob (B)
Family

support (W)
Family

support (B) Health (W) Health (B)

Family physical illness (W) .28� — .04 — .01 — 	.07 — .09 —
Family physical illness (B) — .37� — 	.34 — .31� — 	.27� — 	.32�

Parental death (W) .52 — .01 — .16 — 	.19 — .10 —
Parental death (B) — .31� — .35 — .24 — 	.03 — 	.12
Death of close family (W) .03 — .37 — .07 — .01 — .12 —
Death of close family (B) — .33� — 	.36 — .23 — 	.23 — 	.47�

Caregiver separation (W) .29� — .09 — .45� — 	.29� — 	.31� —
Caregiver separation (B) — .79� — .02 — .22 — 	.36� — 	.27
Violence outside home (W) .24� — .08 — .12 — 	.17 — 	.26� —
Violence outside home (B) — .23 — .16 — .40 — 	.14 — 	.31
Stressful transitions (W) .36� — .36 — .31� — 	.30� — .00 —
Stressful transitions (B) — .55� — 	.02 — .05 — 	.21 — 	.20

Note. W � Within-family level; B � Between-family level. Estimates are standardized.
� Significant � credible intervals exclude zero.
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items of childhood adversity demonstrated criterion validity cor-
relations with midlife adult functioning variables and added to our
understanding of these pathways. For example, the finding that
between-family stressful environment was more highly correlated
with physical health than were chaotic families or poor family-
environment fit suggested that family wide socioeconomic stress
in childhood was particularly tied to siblings’ later physical health.
Additionally, the new caregiver separation formative item was
significantly correlated on the within-family level with siblings’
midlife psychological, social, and physical health.

The expanded differentiated domains also suggest the potential
for identifying specific links between childhood adversity and
particular areas of adult functioning. For example, differences in
siblings’ memories of their family’s substance use, mental illness,
and legal problems (within-family household dysfunction) were
correlated with differences in their current psychological prob-
lems, but not with their current family social support or physical
health. These nuances are obscured when all of the items were
combined into one scale. For the formative items, within-family
violence outside the home had links with adult physical health,
whereas stressful transitions were associated with psychological
problems and social support. Continuing to explore multidomain,
multilevel models could increase our understanding of which
specific types of childhood adversity are tied to which specific
adult outcomes (e.g., Green et al., 2010; Iniguez & Stankowski,
2016; McLaughlin & Sheridan, 2016), informing future targeted
efforts at prevention and treatment.

What Were the Limitations of This Study and Where
Do We Go From Here?

Participants in this study reported whether or not they were
exposed to a particular adverse event following the approach used
in several widely used measures of childhood adversity. However,
binary items create data computational challenges for testing scale
construction, such as preventing maximum likelihood estimation
in the MCFA and the assessment of multilevel internal consistency
reliability of the reflective items. However, combining the reflec-
tive items into continuous latent factors facilitated the MSEM

validity analyses, as the factors became “more continuous” with
larger numbers of items. This may also help explain why the
between-family factor score interpretations had overall stronger
validity correlations than the within-family factors which had
fewer items in more categories, followed by the weakest validity
correlations for the single formative items.

The specific criterion validity correlations found in this study
between childhood adversity domains and adult outcomes should
be replicated in future studies, and alternative outcomes could be
tested. For example, although (contrary to our hypothesis) our
analyses did not find additional criterion validity correlations with
adult outcomes by separating the dysfunction of parents from that
of other household members, perhaps differences would be found
with other adult outcomes. This could also be the case for parental
death and stressful transitions. On the other hand, if weakly sup-
ported factors and items continued to lack validity, they could be
removed or combined in future versions of the measure. In addi-
tion, different factor structures could be found in different samples,
but given that this sample reported typical levels of childhood
adversity, there is reason to believe that this factor structure is
valid and could be generalizable to future samples. We hope that
this study can serve as an example for future researchers of how to
use multilevel methods to conduct psychometric analyses of both
reflective and formative items in nested samples, as well as how to
handle problematic items.

The regression analyses in this study suggested that childhood
adversities as a group have strong predictive power in explaining
key indices of adult functioning, and pointed to the need for further
study of differentiated childhood adversity predictors. The lack of
significant unique associations at the within-family level was
consistent with past findings that the predictive power of child-
hood adversities may be nonspecific, with the cumulative effect
being greater than that of specific items or factors (Green et al.,
2010; Mersky et al., 2017). Given that other studies suggest
specificity of connections (e.g., McLaughlin & Sheridan, 2016),
additional research is needed. The findings from this study’s
MCFA and validity correlations could provide a useful roadmap
for future outcome research investigating such specificity.

Table 6
Unique Association Regressions From Multilevel Structural Equation Models With Construct and Criterion
Indicators—Reflective Factors

Construct Criterion validity

Factor (level)
Child

stress (W)
Child

stress (B)
Psych

prob (W)
Psych

prob (B)
Family

support (W)
Family

support (B) Health (W) Health (B)

Family conflict (W) 	.56 — 	.68 — .04 — .73 —
Impaired caregiving (W) .41 — 1.77 — 	1.03 — 	.33 —
Parental dysfunction (W) .75 — 	.61 — 1.22 — .02 —
Financial insecurity (W) 	1.60 — .85 — 	.12 — .01 —
Poor child–environment fit (W) 1.79 — .25 — 	.33 — 	.54 —
Household dysfunction (W) .21 — 	1.01 — 	.55 — 	.36 —
Chaotic families (B) — .75� — .36 — 	.02 — .38�

Stressful environment (B) — 	.15 — .09 — 	.21 — 	.98�

Poor family–environment fit (B) — .37� — .22 — 	.44� — 	.15
R2 .72 .88 .52 .43 .33 .36 .22 .83

Note. W � Within-family level; B � Between-family level. Estimates are standardized.
� Significant � credible intervals exclude zero.
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Retrospective reports of childhood adversity are subject to bias
inherent in any recall process (Colman et al., 2016). There is a
chance of bias in the direction of overreporting; participants with
current psychological problems, low social support from family, or
recent health decline could have endorsed more adverse events in
childhood (Colman et al., 2016), which could have affected our
validity analyses. However, comparison studies have shown that
participants are more likely to underreport than overreport adverse
childhood events (e.g., Ferraro, Schafer, & Wilkinson, 2016; Hardt
& Rutter, 2004).

Finally, findings from this predominantly White, relatively
high-SES sample of adults may not generalize to more diverse
populations. Participants in this study did grow up in socioeco-
nomic diverse homes, approximately half having fathers raised in
poor, inner-city areas. The frequency of adverse childhood events
reported in this study was comparable to other samples, which is
consistent with past research that adverse childhood events are
prevalent across sociodemographic groups (Taylor et al., 2004;
Wade, Becker, Bevans, Ford, & Forrest, 2017). It will be important
for future investigations to replicate these findings with more
diverse groups.

This study presents the first multilevel psychometric analysis of
an expanded childhood adversity measure, administered to siblings
within families, with distinct factor structures at the within-family
and between-family levels. The resulting empirically supported
domains of adversity hold promise as important tools for future
fine-grained examinations of causes and consequences of child-
hood adversity. In practice, future investigators could distinguish
the reflective items as within-family latent factors, as between-
family, or as both. This approach, as well as using the supported
formative items, has the potential to enhance future investigations
into specific mechanisms involved in the prevention of micro and
macro influences on emotional, physical, and social dysfunction in
individuals and families.
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