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widely acknowledged as a significant economic and pub-
lic health concern (McLaughlin & Rank, 2018). Broadly, 
ELA has been cross-sectionally (e.g., Dobson et al., 2021) 
and longitudinally (e.g., Hales et al., 2022; McGinnis et 
al., 2022) associated with a range of negative physical and 
mental health outcomes. For example, associations between 
ELA and externalizing behaviors, such as aggression and 
delinquency (Baglivio et al., 2015; Shields & Cicchetti, 
1998) and internalizing behaviors, such as depressed mood, 
anxiety, and low self-esteem (Kim & Cicchetti, 2006; Wil-
son et al., 2015) have been well documented.

Additionally, recent studies have begun to examine the 
association between ELA and biological outcomes to under-
stand how adversity “gets under the skin”. Telomere length 
(TL) is one marker of accelerated biological aging and has 
been proposed as a mechanism underlying the association 
between ELA and poor outcomes. In a retrospective, cross-
sectional study, adults who reported a history of childhood 
maltreatment had significantly shorter telomeres than those 

Introduction

Early life adversity (ELA), such as exposure to harsh 
parenting, neglect, maltreatment, and neighborhood or 
interparental violence, has detrimental consequences for 
development that may persist across the lifespan. Since 
Felitti and colleagues (1998) initial study, ELA has been 
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Abstract
Exposure to early life adversity (ELA) is associated with increased externalizing symptoms (e.g., aggression and oppo-
sitionality), internalizing symptoms (e.g., withdrawal and anxiety), and biological indicators of accelerated aging (e.g., 
telomere length) in childhood. However, little is known about how distinct dimensions of ELA, such as threat and depri-
vation, impact youth psychobiological outcomes. The present study includes data from the Future of Families and Child 
Wellbeing Study (FFCWS), a large population-based, birth cohort study of majority (approximately 75%) racial and ethnic 
minority youth born between 1998 and 2000 across 20 large cities in the United States. The present study includes a subset 
of the original sample (N = 2,483, 51.6% male) who provided genetic data at age 9. First, confirmatory factor analyses 
were conducted, which revealed four distinct dimensions of ELA (home threat, community threat, neglect, and lack of 
stimulation) when children were age 3. Second, latent profile analyses identified an eight-profile solution based on unique 
patterns of the four ELA dimensions. Lastly, latent profiles were used to predict associations with child psychological and 
biological outcomes at age 9. Results suggest that exposure to specific combinations of ELA is differentially associated 
with internalizing and externalizing behaviors in childhood, but not with telomere length. Findings have implications for 
personalized early intervention and prevention efforts aimed at reducing ELA exposure to protect against downstream 
negative mental health outcomes for diverse youth.
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who did not (Tyrka et al., 2010). In one prospective study, 
exposure to violence in early life was associated with TL 
erosion from age 5 to age 10 (Shalev et al., 2013). How-
ever, a meta-analysis by Ridout and colleagues (2018) sug-
gests there is not enough evidence to date to support this 
association longitudinally. This appears, in part, due to the 
relatively nascent status of this body of work, as there is sig-
nificant heterogeneity across study samples and designs. As 
such, further longitudinal research is warranted, particularly 
examining psychobiological outcomes and how they vary in 
association with distinct dimensions of ELA.

The history of ELA research can generally be split into 
two different methodological approaches to categorizing 
risk: the specificity model and the cumulative model. The 
specificity model places individual exposures into discrete 
categories such as physical abuse, sexual abuse, parental 
death, parental divorce, etc. The cumulative model of risk 
attempts to account for the co-occurrence of adverse expo-
sures by summing the total number of distinct forms of 
adversity that an individual has experienced regardless of 
the type, severity, or timing of occurrence. However, some 
researchers argue that both the specificity and cumulative 
risk approach fail to capture the unique mechanisms under-
lying different types of adversity, as well as the interaction 
between type and magnitude of exposure (McLaughlin et 
al., 2021). Dimensional models have been proposed as alter-
natives, which focus on grouping different forms of environ-
mental adversities together based on common features and 
the core underlying experience that is shared among them 
(Humphreys & Zeanah, 2015). Two core dimensions that 
have been proposed within this body of literature include 
(1) threat, any actual experience or perceived threat of harm 
to the child, and (2) deprivation, lack of expected stimuli or 
input from the environment (McLaughlin et al., 2014).

The bulk of prior research on ELA has employed variable 
centered approaches (e.g., how specific adverse experiences 
or cumulative adversity relates to youth outcomes), assum-
ing a homogenous sample in which associations between 
variables are held constant across individuals. However, 
research has shown that ELA rarely occurs in isolation, and 
individual differences in the co-occurrence and severity of 
environmental exposures must be considered (Cicchetti, 
2013). A person-centered approach demonstrates how indi-
viduals cluster together according to variables of interest. 
This approach is important because it allows for identifica-
tion of robust, heterogenous subgroups of individuals with 
distinct patterns of adversity exposure (e.g., high threat and 
low deprivation versus low threat and high deprivation). 
Previous person-centered analyses have identified profiles 
of ELA based on the specificity and cumulative risk mod-
els. For example, one study reported three distinct profiles 
with a low-risk group associated with optimal outcomes, a 

poly-adversity group associated with high levels of a range 
of mental health problems and suicidality, and an economic 
adversity group associated with high levels of anxiety and 
substance use (McLafferty et al., 2018). A second study 
identified four profiles differing mainly on levels of eco-
nomic hardship, family composition, and parental conflict, 
with the profile characterized by high levels of financial 
burden and single parenthood exhibiting increased rates of 
self-harm, depression, and risky behavior in adolescence 
(Wadman et al., 2020). Lastly, another study examining 
ELA detected four profiles characterized by dysfunctional 
family environment, sexual abuse, emotional maltreatment, 
and low risk that were differentially associated with mental 
health outcomes in adulthood (Dobson et al., 2021). These 
findings highlight the importance of moving beyond tra-
ditional variable centered approaches to better understand 
unique combinations of ELA and how these distinct patterns 
are associated with youth outcomes.

Current Study

The current study synthesized emerging dimensional and 
person-centered approaches to conceptualizing ELA. Spe-
cifically, latent profiles were identified based on levels of 
threat and deprivation experienced by children at age 3, 
given that prior work has documented how unique combi-
nations of ELA in early childhood may predict differential 
outcomes. Profile membership was then used to predict 
youth psychological (internalizing and externalizing behav-
iors) and biological (TL) outcomes at age 9. Internalizing 
and externalizing domains represent ideal general factors to 
investigate the impact of ELA on broad psychosocial func-
tioning that may influence the development of a range of 
mental health problems (Kotov et al., 2017). However, no 
research to date has examined a person-centered approach 
for examining the impact of ELA on TL or other biomarkers 
of accelerated aging.

Significantly, prior studies examining the association 
between ELA and youth outcomes have primarily relied 
upon homogenous samples. However, research shows that 
Black and Hispanic youth experience disproportionate lev-
els of social, economic, and environmental adversity when 
compared to their white counterparts (Acevedo-Garcia et al., 
2014; Slopen et al., 2016). These disparities at the systems 
level may cause or exacerbate exposure to threat and depri-
vation in the community (e.g., witnessing violence) and at 
home (e.g., low parental monitoring) and therefore contrib-
ute to the cycle of marginalization for youth of color. Thus, 
the current study aimed to understand how core dimensions 
of ELA influence outcomes within a sample comprised of 
mostly racial and ethnic minority families (75%), with the 
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goal to inform prevention and intervention efforts that foster 
healthy development for diverse youth.

Although we did not have specific hypotheses for the 
number of profiles that would emerge, we did hypothesize 
that we would find patterns characterized by (1) high levels 
of both threat and deprivation, (2) high levels of threat and 
low levels of deprivation, (3) low levels of threat and high 
levels of deprivation, and (4) low levels of both threat and 
deprivation. Furthermore, based on findings from variable 
centered analyses, we hypothesized that profiles character-
ized by both low threat and deprivation would be predictive 
of optimal outcomes (i.e., longest telomeres and low lev-
els of internalizing/externalizing symptoms) while profiles 
characterized by both high threat and deprivation would 
be predictive of the most deleterious outcomes (i.e., short-
est telomeres and high levels of internalizing/externalizing 
symptoms). Given the nascent status of TL research, we did 
not have specific hypotheses about the differential impact of 
threat and deprivation on telomeres.

Methods

Participants

Data were obtained from the Future of Families and Child 
Wellbeing Study (FFCWS). FFCWS is a large population-
based, birth cohort study of 4,898 children born between 
1998 and 2000 across 20 large cities in the United States 
(Reichman et al., 2001). The study oversampled non-marital 
births at a rate of 3:1. The present study includes only those 
families who participated in the In-Home Study, which is 
a sub-study of the original FFCWS that included saliva 
sample collection from youth at age 9 (N = 2,483, 51.6% 
male). At the time of childbirth, mothers of focal children 
self-identified as Black non-Hispanic (n = 1,202, 48.4%), 
Hispanic (n = 674, 27.1%), white non-Hispanic (n = 522, 
21.0%), other (n = 80, 3.2%), and unknown (n = 5, 0.2%). 
At baseline, 33.2% (n = 825) of mothers reported less than 
a high school education, 32.3% (n = 803) had obtained a 
high school degree or equivalent, 24.6% (n = 612) had some 
college or technical training, 9.7% (n = 241) had a college 
degree or higher, and 0.1% (n = 2) were unknown. As a 
result of the sampling method, 39.5% (n = 981) of biologi-
cal mothers were single, 37.2% (n = 924) were cohabitat-
ing with a partner but not married, 23.2% (n = 577) were 
married, and 1 was unknown. At time of childbirth, moth-
ers ranged in age from 15 to 43, with an average age of 
25 years (M = 24.95, SD = 5.91). Lastly, 37.4% (n = 927) of 
mothers reported a household income at or above 200% of 
the federal poverty threshold, 35.4% (n = 878) were within 
100% of the federal poverty threshold, and 27.3% (n = 678) 

were between 100 and 200% of the federal poverty thresh-
old, based on the year data was collected and household 
composition.

Procedures

Trained field interviewers and nursing staff recruited moth-
ers during their hospital stay after the focal child’s birth. 
Recruitment methods included verbal description of the 
study and brochures. Eligibility criteria included marital 
status, maternal age, primary language, and availability of 
the biological father. All study brochures, consent forms, 
screening instruments, and questionnaires were available in 
both English and Spanish. Baseline interviews with mothers 
were conducted primarily in the hospital at time of child-
birth, with subsequent follow-up interviews when the child 
was approximately age 1 (1999–2001), 3 (2001–2003), 5 
(2003–2006), 9 (2007–2010), and 15 (2014–2017). Follow-
up interviews were conducted via telephone, with in-home 
observations and assessments conducted when children 
were ages 3, 5, 9, and 15. The present study includes data 
from two waves, when focal children were approximately 3 
(M = 2.96, SD = 0.20) and 9 (M = 9.36, SD = 0.36) years old. 
As part of the age 9 in-home visit, saliva samples were col-
lected from the focal child via Oragene DNA sample col-
lection kit (DNA Genotek Inc, Ottawa, ON) to assess TL. 
A majority (86%) of children who participated in the age 9 
in-home visit provided saliva samples for genetic analysis. 
Mothers received $20 for completing the baseline interview, 
$30 for each subsequent telephone interview, and $65 for 
in-home activities. Focal children received $30 for complet-
ing the interview at age 9. FFCWS data collection and study 
procedures were overseen by the Princeton University Insti-
tutional Review Board (IRB). Written, informed consent 
was obtained from all participating caregivers, and assent 
was obtained from focal children at the age 9 in-home visit. 
Approval for secondary data analysis was provided by the 
Florida International University IRB.

Measures

Home Threat. The home threat construct reflects child expo-
sure to physical and emotional abuse by a primary caregiver 
at age 3. Mothers reported the frequency at which physical 
abuse (3 items) and emotional abuse (3 items) occurred in 
the past year on a 7-point Likert scale ranging from “never 
happened” to “more than 20 times” using the Parent-Child 
Conflict Tactics Scale (CTS-PC). The CTS-PC is a widely 
used parent report measure of conflict and violence in par-
ent-child relationships (Straus et al., 1998). Physical abuse 
items included (1) hit him/her on the bottom with something 
like a belt, hairbrush, a stick, or some other hard object, (2) 
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or very true or often true (2) for their child. At age 3, inter-
nalizing symptoms consisted of the mean score of 16 total 
items from the anxious/depressed subscale (8 items) and the 
withdrawn subscale (8 items). At age 9, internalizing symp-
toms consisted of the mean score of 21 total items from the 
anxious/depressed subscale (13 items) and the withdrawn/
depressed subscale (8 items). To remain consistent across 
timepoints and as done previously (Lazarevic et al., 2020), 
only the anxious/depressed and withdrawn/depressed sub-
scales, not somatic symptoms, were used. Omega reliability 
for internalizing behaviors at age 3 and age 9 were 0.79 and 
0.86, respectively.

Externalizing Behaviors. Externalizing behaviors at age 
3 and age 9 were assessed via primary caregiver report on 
selected items from the CBCL. Primary caregivers indicated 
whether each item was not true (0), sometimes or somewhat 
true (1), or very true or often true (2) for their child. At age 
3, externalizing symptoms consisted of the mean score of 
19 total items from the aggressive subscale. At age 9, exter-
nalizing symptoms consisted of the mean score of 35 total 
items from the aggressive subscale (18 items) and the rule 
breaking behavior subscale (17 items). Omega reliability for 
externalizing behaviors at age 3 and age 9 were 0.88 and 
0.93, respectively.

Telomere Length. TL was derived from saliva samples 
collected from focal children during in-home visits at age 
9. Samples were processed at the Molecular Biology lab 
at Princeton University. TL was assessed using a quantita-
tive real-time polymerase chain reaction (qPCR) assay that 
incorporates a double-stranded oligomer standard to permit 
the measurement of absolute TL (in kilobases per telomere) 
as previously described (Mitchell et al., 2014). Outliers 
were removed by trimming 1% off both tails of the sample. 
After evaluation of TL for normalcy, the natural log trans-
formation was estimated to correct for positive skew of the 
TL data (Mitchell et al., 2017). Most prior reports of TL 
have used DNA from peripheral blood mononuclear cells. 
However, saliva and blood leukocyte-derived DNA length 
have been shown to be highly and significantly correlated 
(Mitchell et al., 2014).

Data Analytic Plan

Missing data on key variables ranged from 7.4 to 21.9% 
for ELA indicators at age 3, 21.1% for year 3 internaliz-
ing/externalizing, and 1.8% for year 9 internalizing/exter-
nalizing. Missing data patterns were assessed using Little’s 
Missing Completely at Random test. Results revealed that 
data was missing at random, χ2 (674) = 701.58, p = .224. 
There were no significant differences between youth with 
complete versus partial data on any predictor or outcome 
variables. Therefore, full information maximum likelihood 

spanked him/her on the bottom with a bare hand, and (3) 
slapped him/her on the hand, arm, or leg. Emotional abuse 
items included (1) shouted, yelled, or screamed at him/her, 
(2) threatened to spank him/her but did not actually do it, 
and (3) swore or cursed at him/her. Higher scores reflect 
greater exposure to threat within the home environment.

Community Threat. The community threat construct 
reflects the child’s indirect or direct exposure to violence 
or other threatening experiences in the neighborhood or 
community environment at age 3. County-level violent and 
property crime rate data (per 100,000 people) corresponding 
to the mother’s residence were included. Data was obtained 
from the Uniform Crime Reports within the National 
Archive of Criminal Justice Data (Federal Bureau of Inves-
tigation, 2001). The violent crime rate was the total sum of 
counts of murder, rape, robbery, and aggravated assault, 
divided by the county population. The property crime rate 
was the total sum of counts of burglary, larceny, motor vehi-
cle theft, and arson divided by the county population. Crime 
rate data was z-scored prior to factor analysis to account for 
the large scale. Higher scores represent greater exposure to 
community threat.

Lack of Stimulation. The lack of stimulation construct 
reflects the absence of complexity in expected cognitive 
and social interactions provided by the primary caregiver 
when children were age 3. Mothers reported on how many 
days a week (from 0 to 7) they engaged in certain activities 
with their child. Activities included (1) sing songs or nurs-
ery rhymes, (2) play imaginary games with child, (3) tell 
stories to child, and (4) play inside with toys. Items were 
reverse coded such that higher scores represent greater lack 
of stimulation.

Neglect. The neglect construct reflects physical and emo-
tional neglect by a primary caregiver when children were 
age 3. Mothers reported the frequency at which physical and 
emotional neglect occurred in the past year using the CTS-
PC. Physical neglect included two items, (1) was not able 
to make sure their child got the food he/she needed and (2) 
was not able to make sure their child got to a doctor or hos-
pital when he/she needed it. Emotional neglect included one 
item, 1) was so caught up with their own problems that they 
were not able to show or tell their child that they loved him/
her. Due to the low frequency of individual categories above 
1 on neglect items, each item was recoded into a binary vari-
able (1 = occurred at least 1 time in the past year and 0 = did 
not occur at all in the past year). Higher scores represent 
greater exposure to neglect.

Internalizing Behaviors. Internalizing behaviors at age 
3 and age 9 were assessed via primary caregiver report on 
selected items from the Child Behavior Checklist (CBCL; 
Achenbach 1991). Primary caregivers indicated whether 
each item was not true (0), sometimes or somewhat true (1), 
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indicators were (1) home threat, (2) community threat, (3) 
lack of stimulation, and (4) neglect factor scores based on 
the final CFA model.

Profile Outcomes.  For prediction of distal child outcomes, 
we used Vermunt’s three-step approach to examine the lon-
gitudinal impact of latent ELA profiles on youth psycholog-
ical outcomes (internalizing and externalizing behaviors) 
and TL (Bakk et al., 2013). Once profiles were determined, 
cases were assigned to these profiles based on posterior 
probabilities, without needing to hard-classify nor result-
ing in distortion of profiles. Youth baseline levels of inter-
nalizing/externalizing symptoms at age 3 were included as 
covariates to control for stability over time when predicting 
age 9 levels of internalizing/externalizing.

Results

Basic descriptive information (i.e., means, standard devia-
tions, and model estimated correlations of observed and 
latent variables) is displayed in Table 1.

Confirmatory Factor Analyses

The initial two-dimensional model demonstrated marginal 
fit, N = 2,318, χ2(89) = 882.86, p < .001, RMSEA = 0.06 
[0.06, 0.07], CFI = 0.92, SRMR = 0.10. For comparison, we 
also tested a one-factor model, which demonstrated poor fit, 
N = 2,318, χ2(90) = 3170.69, p < .001, RMSEA = 0.12 [0.12, 
0.13], CFI = 0.68, SRMR = 0.12. Therefore, based on modi-
fication indices, factor loadings, and further inspection of 
the items in alignment with theory, we subsequently tested 
a four-dimensional model that split threat and deprivation 
into further constructs. Specifically, threat was split into (1) 
home threat, which was comprised of physical and emo-
tional abuse items, and (2) community threat, which was 
comprised of county crime rates. Deprivation was split 
into (1) lack of stimulation, which was comprised of social 

estimation was used for inclusion of all participants who 
provided biological data (TL) at age 9. Latent factors of 
threat and deprivation were estimated as part of the current 
study via confirmatory factor analyses (CFA). Latent pro-
file analyses (LPA) were utilized to identify constellations 
of ELA based on the final four-factor structure of the CFA. 
Latent profiles were then used to predict associations with 
distal child psychological and biological outcomes. CFA 
and LPA were conducted using Mplus Version 8.4 (Muthén 
& Muthén, 1998).

CFA.  Based on theory and available measures, an initial 
a-priori pool of items that could fit either threat or depri-
vation constructs were selected. From this initial set of 
items, we examined the item-level correlations and tested 
several models consistent with a two-dimensional approach 
to adversity using CFA and following standard SEM pro-
cedures (Kline, 2016). The following fit statistics were 
used to evaluate model fit; Chi-square (χ2 > 0.05 excellent), 
comparative fit index (CFI; >0.90 acceptable), root mean 
square error of approximation (RMSEA; <0.08 acceptable), 
and the standard root mean square residual (SRMR; <0.08 
acceptable). However, given that the chi-square statistic is 
highly sensitive to sample size (Hu & Bentler, 1999), it is 
less interpretable given the current study’s large sample 
size. To account for a mixture of continuous and categorical 
variables, a weighted least squares estimator was used.

Profile Enumeration.  LPA were conducted to determine 
the optimal number of profiles based on results from the 
finalized CFA. Model fit was determined by the Lo-Men-
del-Ruben adjusted likelihood ratio test (LMR-A; Lo et al., 
2001) and entropy, in conjunction with theory-based deci-
sion making and interpretability. Specifically, the LMR-A 
indicates statistically significant improvements (p < .05) in 
a model in comparison to the model with one fewer profile. 
Entropy is an estimate of how distinct the identified profiles 
are from one another, with values greater than 0.80 indicat-
ing good separation of the identified groups (Nylund et al., 
2007). AIC and BIC indices were also considered. Profile 

Table 1  Sample size, mean, standard deviation, range, and model estimated correlations of observed and latent (L) variables
N M SD Range 1 2 3 4 5 6 7 8 9

1. Home Threat (L) 2318 0.01 0.57 -1.29-1.75 1.00
2. Community Threat (L) 2318 0.00 0.60 -1.49-1.43 0.22* 1.00
3. Lack of Stimulation (L) 2318 0.02 0.54 -0.86-1.74 0.21* 0.07* 1.00
4. Neglect (L) 2318 0.09 0.40 -0.55-2.19 0.41* -0.11* 0.31* 1.00
5. Internalizing Age 3 1958 0.35 0.26 0-1.63 0.13* 0.05* 0.13 0.21* 1.00
6. Externalizing Age 3 1958 0.63 0.36 0-1.95 0.36* 0.07* 0.14 0.25* 0.56* 1.00
7. Internalizing Age 9 2439 0.19 0.20 0–2.00 0.06* -0.02 0.05 0.12* 0.26* 0.25* 1.00
8. Externalizing Age 9 2439 0.18 0.20 0–2.00 0.17* 0.05* 0.04 0.12* 0.23* 0.38* 0.66* 1.00
9. Telomere Length Age 9 2483 8.06 2.68 3.15–19.70 -0.03 -0.03 -0.02 0.00 -0.04 -0.06* 0.02 0.00 1.00
Note. * = p < .05, items 1–4 are factor scores, items 5–8 are mean CBCL scores
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Latent Profiles

LPA was conducted to determine the optimal number of 
clusters of youth with similar profiles of ELA, based on 
the final four-factor model. ELA latent factor scores were 
entered into the LPA models, which ranged from one to 
ten profiles and were run with a minimum of 200 random 
starts. Fit indices for one to ten profiles are presented in 
Table 3. All models demonstrated entropy at or above 0.80, 
however, only solutions with six or more profiles exhibited 
optimal separation of the identified groups (entropy ≥ 0.90). 
Although the six and seven profile solutions were more 
parsimonious, profiles were theoretically less distinct from 
one another, and the LMR-A indicated that solutions with 
an increasing number of profiles resulted in significant 
improvement in model fit. The nine and ten profile solutions 
were difficult to interpret due to the high number of pro-
files, and distinctions between additional individual profiles 
lacked theoretical relevance. As such, examination of the 
combination of fit indices, differentiation between profiles, 
and interpretability of profiles indicated that an eight-profile 
model provided the best solution.

Figure 1 depicts the final eight-profile solution. Profile 1 
(Low Risk, 3.9%, n = 91) was defined by the highest stimu-
lation and the lowest home threat and neglect, as well as 
below average levels of community threat. Profile 2 (Aver-
age Risk, 27.6%, n = 655) was defined by average levels of 
stimulation, neglect, and home threat, and elevated commu-
nity threat. Profile 3 (Home Adversity, 22.3%, n = 514) was 
defined by the lowest stimulation and highest levels of home 
threat, elevated neglect, and average community threat. Pro-
file 4 (High Stimulation, 8.3%, n = 199) was defined by high 
stimulation, and average neglect, home threat, and com-
munity threat. Profile 5 (Safe Community, 8.4%, n = 198) 
was defined by the lowest community threat, and average 
home threat, neglect, and stimulation. Profile 6 (Low Home 
Threat, 15.9%, n = 356) was defined by low levels of home 

and cognitive interaction items, and (2) neglect, which was 
comprised of physical and emotional neglect items. This 
four-factor model demonstrated excellent fit, N = 2,318, 
χ2(84) = 279.06, p < .001, RMSEA = 0.03 [0.03, 0.04], 
CFI = 0.98, SRMR = 0.05. See Table 2 for factor loadings.

Table 2  Standardized factor loadings for the 4-factor model of adver-
sity

Factor 
loading

Stan-
dard 
Error

p-value

Home Threat
  Shouted, yelled, or screamed at 0.70 0.02 0.00
  Threatened to spank or hit 0.74 0.02 0.00
  Swore or cursed at 0.62 0.03 0.00
  Spanked 0.80 0.01 0.00
  Hit with hard object 0.56 0.02 0.00
  Slapped on the hand, arm, or leg 0.78 0.01 0.00
Community Threat
  County violent crime rate 0.73 0.07 0.00
  County property crime rate 0.74 0.07 0.00
Lack of Stimulation
  Sing songs/nursery rhymes 0.68 0.02 0.00
  Play imaginary games 0.69 0.02 0.00
  Tell stories 0.67 0.02 0.00
  Play inside with toys 0.57 0.02 0.00
Neglect
  Not able to show or tell child 
  they love him/her

0.86 0.06 0.00

  Not able to get child food they 
  needed

0.81 0.06 0.00

  Not able to get child to doctor or 
  hospital

0.73 0.06 0.00

Table 3  LPA Model Fit Indices
Parsimony Criteria LRT 

p- value
Profiles Entropy AIC BIC LMR-A
1 -- 14,272 14,318 --
2 0.80 11,488 11,586 0.00
3 0.83 10,046 10,195 0.00
4 0.85 9129 9330 0.00
5 0.88 8178 8431 0.00
6 0.90 7760 8064 0.00
7 0.92 7179 7536 0.00
8 0.91 6818 7226 0.00
9 0.91 6458 6918 0.05
10 0.91 6246 6757 0.40
Note. The Lo-Mendel-Ruben adjusted likelihood ratio test (LMR-A) 
indicates statistically significant improvements (p < .05) in a model in 
comparison to the model with one fewer profile. Entropy approach-
ing 1 indicates that identified groups are optimally distinct from one 
another. The final model is in bold for emphasis. AIC = Akaike infor-
mation criterion. BIC = Bayesian information criterion.

Fig. 1  Eight-profile solution
Note: See online manuscript for color version of this figure.
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χ2 (7) = 2249.83, p < .001. Profile 7 (Community Threat) had 
the highest level of externalizing symptoms, followed by 
Profile 2 (Average Risk). Profile 1 (Low Risk) and Profile 
5 (Safe Community) had the lowest levels of externalizing 
symptoms. Finally, the overall test of group differences in 
age 9 TL was non-significant, Wald χ2 (7) = 5.23, p = .632.

Discussion

This study is the first to combine a dimensional and person-
centered approach to characterize unique profiles of ELA 
and their association with youth psychological and biologi-
cal outcomes. First, results indicate that experiences of ELA 
were best captured by a model that included four distinct 
types of exposure (i.e., home threat, community threat, lack 
of stimulation, and neglect). Second, eight unique profiles 
emerged to differentiate youth based on their level of expo-
sure to, and combination of, the four types of ELA. Third, 
profile membership at age 3 was significantly associated 
with internalizing and externalizing symptoms at age 9, but 
not with TL. These findings illuminate the relation between 
specific combinations of ELA, within a dimensional frame-
work, and child health outcomes.

In recent years the field has moved towards recognizing 
the dimensional approach to adversity, as opposed to the 
cumulative risk approach, given that experiences of threat 
and deprivation may influence youth outcomes via different 
mechanisms. However, instances of threat and deprivation 
may need to be unpacked further. For example, research 
documents the association between exposure to direct threat 
(e.g., caregiver physical aggression) and externalizing 
behaviors in youth (Fava et al., 2019). Additionally, evi-
dence supports the association between exposure to indirect 
threat (e.g., witnessing neighborhood violence) and exter-
nalizing behaviors (Estrada et al., 2021). However, prior 
work has found an important interaction between indirect 
and direct violence exposure, which is possibly explained 
by desensitization to indirect exposure in the community 
when direct exposure to threat in the home is high, and vice 
versa (Fleckman et al., 2016). Similarly, there may be differ-
ences between stimulation and neglect. For example, prior 
work with the FFCWS found that low maternal involvement 
in activities (e.g., reading, singing, playing with toys) with 
children at age 3 was significantly associated with exter-
nalizing behaviors at age 5 (Walters, 2014). Other research 
suggests that exposure to physical and emotional neglect 
may confer greater risk for internalizing symptoms in child-
hood (Kim & Cicchetti, 2006). The current study compared 
a dimensional model of broad threat and deprivation con-
structs, and a more specific model of home threat, com-
munity threat, stimulation, and neglect. Thus, there may be 

threat and average community threat, neglect, and stimu-
lation. Profile 7 (Community Threat, 5.9%, n = 127) was 
defined by the highest levels of community threat, elevated 
home threat, and average neglect and stimulation. Profile 8 
(Home Neglect, 7.7%, n = 178) was defined by the highest 
levels of neglect, low stimulation, elevated home threat, and 
average community threat.

Distal Youth Outcomes

Longitudinal associations between age 3 ELA profiles 
and age 9 child outcomes (i.e., internalizing, externaliz-
ing, and TL) were explored with all models accounting for 
initial age 3 levels of child internalizing and externalizing 
symptoms. Significant Wald’s chi-square tests represent a 
difference in a specific parameter across profiles. Figure 2 
depicts mean Z-scores for child outcomes for each profile. 
For comparison of different approaches to conceptualizing 
ELA (i.e., specific versus profile), variable centered analy-
ses were also conducted (see Supplementary Tables 1–3) to 
predict age 9 levels of internalizing, externalizing, and TL 
from the four ELA factors (home threat, community threat, 
lack of stimulation, and neglect). Sensitivity analyses were 
conducted including child biological sex as a predictor in 
all models, however results did not change for any of the 
outcomes (i.e., internalizing, externalizing, and TL). Post-
hoc comparisons, using the Tukey-Kramer correction, were 
conducted across all profiles for each main outcome (see 
Supplementary Tables 4–6).

Internalizing symptoms at age 9, after accounting for 
internalizing at age 3, significantly differed across profiles, 
Wald χ2 (7) = 1799.65, p < .001. Profile 3 (Home Adversity) 
had the highest level of internalizing symptoms, followed 
by Profile 8 (Home Neglect) and Profile 7 (Community 
Threat). Profile 1 (Low Risk) and Profile 6 (Low Home 
Threat) had the lowest levels of internalizing symptoms. 
Externalizing symptoms at age 9, after accounting for exter-
nalizing at age 3, significantly differed across profiles, Wald 

Fig. 2  Mean Z-scores on child outcomes for each adversity profile
Note: See online manuscript for color version of this figure.
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2 (Average Risk), which indicated typical levels of expo-
sure to all four types of ELA, while Profile 1 (Low Risk) 
was the smallest (4%) and exhibited uniformly low levels of 
exposure relative to other youth in this sample. This finding 
aligns with previous work documenting profiles character-
ized by low, medium, and high risk based on similar levels 
of exposure across multiple forms of adversity (Liu et al., 
2019; McLafferty et al., 2018). Notably, average levels of 
ELA exposure within the current sample likely represent 
elevated exposure when compared to the broader United 
States population given the demographics of FFCWS fami-
lies (e.g., high rates of single-parent households, poverty, 
and low maternal education).

Broadly, profile membership at age 3 was associated with 
internalizing and externalizing symptoms at age 9. Specifi-
cally, Profile 3 (Home Adversity) exhibited significantly 
higher levels of internalizing symptoms at age 9 compared 
to all other profiles. This finding is consistent with prior 
work documenting associations between early life exposure 
to both threat and deprivation and internalizing symptoms 
in the FFCWS sample (Miller et al., 2021). However, Pro-
file 3 was associated with significantly lower levels of exter-
nalizing symptoms when compared to Profiles 2 (Average 
Risk) and 7 (Community Threat), and significantly higher 
levels of externalizing symptoms when compared to Pro-
files 1 (Low Risk) and 5 (Safe Community). One possible 
explanation for this finding is the bulk of prior work docu-
menting an association between child abuse and externaliz-
ing problems is based on variable centered analyses, which 
do not consider co-existing levels of other forms of ELA. 
For example, Profile 3 in the current sample was character-
ized by the lowest levels of stimulation, elevated neglect, 
the highest levels of home threat, and average community 
threat. Therefore, these youth are exposed to elevated lev-
els of deprivation in the home context, as well as varying 
levels of threat in both the home and community environ-
ment. Profile 7 (Community Threat) was characterized by 
the highest level of community threat, elevated home threat, 
low stimulation, and average neglect. This profile exhibited 
significantly higher levels of externalizing symptoms at 
age 9 compared to all other profiles. Additionally, Profile 7 
exhibited significantly higher internalizing symptoms com-
pared to all profiles except for Profile 8 (Home Neglect), and 
significantly lower levels than Profile 3 (Home Adversity). 
Based on findings from Profiles 3 and 7, for youth exposed 
to home threat it may be the additional burden of commu-
nity threat that results in increased risk for externalizing 
behaviors. This finding is in alignment with previous work 
documenting an association between profiles characterized 
by a combination of high levels of community violence and 
childhood maltreatment, and increased delinquency and 
aggressive behaviors (Estrada et al., 2021). Further, Profile 

benefits to combining the dimensional and specific approach 
to conceptualizing and measuring adversity as was done in 
the current study.

Person-centered analyses identified eight unique profiles, 
which were differentiated by level of exposure to home 
threat, community threat, stimulation, and neglect in early 
childhood. The large number of profiles is likely a product, 
at least partially, of the unique dimensional approach, mul-
timethod measurement, large sample size, and the FFCWS 
sample experiencing heightened levels of a broad range of 
adversity exposure. Interestingly, 5 of the 8 profiles (High 
Stimulation, Safe Community, Low Home Threat, Com-
munity Threat, and Home Neglect) are generally character-
ized by the level of a single ELA dimension. Therefore, a 
specificity approach may be the most appropriate for some 
youth (n = 1,058). However, 3 of the 8 profiles (Low Risk, 
Average Risk, and Home Adversity) are characterized by 
varying levels of multiple ELA dimensions. Therefore, a 
profile approach most accurately captures ELA exposure 
for these youth (n = 1,260). Results from variable centered 
analyses are generally consistent with results from person-
centered analyses (see Supplementary Tables  1–3). How-
ever, variable centered analyses solely utilize a specificity 
approach to conceptualizing ELA, which does not consider 
co-occurring exposures when predicting outcomes. This is 
essential given that adversity generally does not occur in 
isolation. Ultimately, these findings point to a more person-
alized approach to characterizing adversity, given that some 
youth experience a high level of one type of adversity, while 
others experience a combination of multiple ELA exposures 
at varying levels.

The three profiles that represented relatively high-risk 
environments were Profile 3 (Home Adversity), Profile 7 
(Community Threat), and Profile 8 (Home Neglect), account-
ing for about 36% of the total sample at age 3. Both the Home 
Adversity and Community Threat profiles are in alignment 
with previous work documenting profiles characterized by 
high levels of maltreatment (i.e., abuse and neglect) in the 
home, and average or low levels of victimization/witness-
ing violence in the community, and vice versa (Estrada et 
al., 2021). Two of the profiles revealed potential protective 
factors within the child’s environment, specifically Pro-
file 4 (High Stimulation) and Profile 5 (Safe Community), 
accounting for 16% of the total sample. Additionally, Profile 
6 (Low Home Threat) accounted for 16% of the sample and 
was characterized by low levels of threat exposure in the 
home, which may also represent a potential protective fac-
tor (e.g., healthy parenting practices). However, the absence 
of parenting behavior such as hitting, spanking, and slap-
ping is not necessarily associated with the presence of posi-
tive behavior such as warmth and sensitivity. The largest 
group of children (28%) were best characterized by Profile 
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Strengths and Limitations

Strengths of the current study include measuring ELA 
dimensionally through latent constructs, conducting person-
centered analyses, large sample size, and including youth 
with a diverse range of demographic characteristics. How-
ever, several notable limitations should be considered. First, 
TL is measured only at a single time point, which does not 
capture change over time and may have contributed to null 
findings. Future work should incorporate repeated measure-
ment of TL to assess telomere attrition over time as related 
to ELA. Second, items included in latent factors for threat 
and deprivation constructs, except for county crime rates, 
rely on caregiver self-report. As reports of child abuse and 
neglect are likely to be considered socially undesirable, 
incidences may be underreported and result in biased esti-
mates. Relatedly, single rater bias is a potential limitation 
of the study as all data, except for community crime data 
and TL, were provided by a single reporter (i.e., the child’s 
primary caregiver). In addition, most items capture the 
child’s experiences within the home and do not account for 
threat or deprivation occurring in other salient environments 
such as daycare or time spent with additional caregivers. 
Future research should aim to include multi-informant and 
objective measures of childhood exposure to ELA and psy-
chological functioning across multiple settings. Third, the 
community threat latent variable includes crime rate data 
per 100,000 people, which may not accurately reflect the 
exposure to community crime experienced at the level of 
the individual participant. Fourth, as is common in large 
scale survey research, the FFCWS utilized abbreviated ver-
sions of existing measures (e.g., CTS-PC) that were normed 
and validated with samples of predominantly white, non-
Hispanic, college-educated individuals. Therefore, these 
measures lack consideration of both cultural and contextual 
factors that influence family values, beliefs about parenting, 
and parent-child interactions. Future research should employ 
inclusive methods and measurement tools for assessment 
of family environment (Rodriguez et al., 2023). Lastly, the 
FFCWS oversampled non-marital births at a rate of 3:1 and 
only included families living in urban areas. Thus, general-
izing findings from the present study to the broader popula-
tion of the United States is limited by the study sample.

Implications and Future Directions

A person-centered approach allows for the measurement of 
unobserved sub-groups of ELA and therefore a better under-
standing of the environment for youth who have unique 
combinations of risk factors. Thus, person-centered analy-
ses are more likely to inform prevention efforts, treatment, 

5 (Safe Community) exhibited significantly lower levels of 
externalizing symptoms at age 9 compared to all other pro-
files, indicating that residing in a neighborhood with low 
levels of violence may act as a buffer against the develop-
ment of externalizing behaviors in youth with co-occur-
ring home threat exposure. Lastly, Profile 6 (Low Home 
Threat) exhibited significantly lower levels of internalizing 
symptoms at age 9 compared to all profiles, except for sig-
nificantly higher levels when compared to Profile 1 (Low 
Risk). Profile 6 also exhibited significantly lower external-
izing symptoms than Profile 2 (Average Risk) and Profile 
7 (Community Threat). This indicates that the absence of 
negative parenting behaviors (e.g., hitting, slapping, spank-
ing) may act as a buffer against the development of anxious 
and depressive symptoms in youth with co-occurring com-
munity threat exposure.

Neither threat nor deprivation at age 3 were associated 
with TL at age 9. The profile with the lowest levels of threat 
and deprivation across settings (Low Risk) evidenced the 
longest TL, whereas the profiles with high home threat and 
deprivation (Home Adversity) or a combination of moderate 
levels (Average Risk) had the shortest TL. However, these 
comparisons did not reach traditional levels of significance 
(p < .05). Prior work exploring the relationship between 
threat, deprivation, and TL has yielded mixed results. One 
longitudinal study found that threat exposure in childhood 
was associated with significant erosion of TL from age 5 
to age 10 (Shalev et al., 2013). Another study found that 
shorter TL was associated with deprivation, but not threat 
in a sample of adults who reported a history of maltreat-
ment (Tyrka et al., 2010). In the FFCWS sample, children 
who experienced parental incarceration had increased TL 
erosion between ages 9 and 15 (Del Toro et al., 2022), and 
medical hardship but not poverty status was associated with 
shorter TL at age 9 for Latinx youth with at least one for-
eign-born parent (Niño, 2021). Lastly, another FFCW study 
found an association between a cumulative measure of 
adversity at age 9 and concurrent age 9 TL, suggesting that 
proximity of the stressor to TL measurement may influence 
strength of associations (Sosnowski et al., 2021). Addition-
ally, there may be sensitive developmental periods for the 
impact of ELA on TL. Recent work suggests that adversity 
proximal to certain developmental stages (i.e., prenatal or 
peri-puberty) may be more likely to consistently impact 
TL erosion (e.g., Carroll et al., 2020; Gunnar et al., 2019). 
Future work should explore the emerging trends reported 
here using improved measurement of biological embedding 
of adversity such as the epigenetic clock.
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impact of ELA combinations, clinicians can better tailor 
interventions to address each family’s specific needs. Per-
sonalized and precision intervention methods are beginning 
to be developed in child mental health intervention science 
(Ng & Weisz, 2016), but such efforts tend to focus on chil-
dren already experiencing clinical levels of psychopathol-
ogy and typically do not consider contextual adversity. 
Personalized prevention for child well-being (August & 
Gewirtz, 2019) may lead to a paradigm shift in family-based 
care from nomothetic or one-size-fits-all approaches to per-
sonalization based on profiles of family and community 
risk, a method already showing initial promise (Wakschlag 
et al., 2021). Therefore, the current study provides insight 
into modifiable and contextually relevant targets for preven-
tion and intervention, with the overall goal of supporting 
mental health and well-being for diverse youth and families.
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