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Abstract

Background: Individuals with prenatal alcohol exposure (PAE) may face unique
family environments that potentially influence adaptive functioning and behavioral
challenges. This study aimed to identify profiles of families of children with PAE
based on family characteristics, including cohesion, conflict, and organization, and to
examine the relationship between family environment profiles and child outcomes.
Methods: Data were collected from caregivers of 283 youth (5-17years) with
histories of PAE. Caregivers completed several questionnaires, including the Child
Behavior Checklist (CBCL), Vineland Adaptive Behavior Scales (VABS), and Family
Environment Scale (FES). Latent profile analysis (LPA) was used to identify profiles
in the family environment using three subscales from the FES (Cohesion, Conflict,
and Organization). Model fit was determined by comparing 1-, 2-, 3-, 4-, and 5-profile
solutions. One-way ANCOVA follow-up tests were conducted to explore differences
in adaptive and behavioral functioning across family environment profiles.

Results: The 4-profile solution was considered the best fit for the data. Interpretation
of conditional response probabilities indicated that Profile 1 was defined by low
cohesion; Profile 2 was defined by low organization; Profile 3 was defined as high
cohesion and organization; and Profile 4 was defined as high conflict. After controlling
for race, sex, age, and ethnicity, there were significant profile differences on the
Internalizing, Externalizing, and Total Problem Behavior scales of the CBCL. There
were no significant differences in adaptive functioning across profiles.

Conclusions: The results of this study highlight the importance of the family
environment in understanding the strengths and challenges experienced by children
with PAE. Four unique profiles of family environments emerged in families of children
with PAE. The high-conflict profile was associated with increased behavioral problems
in children. These findings can be used to support families of children with PAE and to

identify treatment targets for interventions for children with PAE and their caregivers.
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INTRODUCTION

Prenatal alcohol exposure (PAE) has been associated with cogni-
tive, behavioral, and adaptive functioning challenges in children
and adults that profoundly impact an individual's life (Jacobson
et al., 2021; Mattson et al., 2019). These impairments persist from
childhood through adulthood, leading to lifelong challenges (Moore
& Riley, 2015). PAE currently remains a significant public health
concern. Although the exact population rate of drinking during
pregnancy is unknown, researchers estimate that one in 10 preg-
nancies is alcohol-exposed (Tan et al., 2015). Neurodevelopmental
disorders attributed to PAE can be classified under the umbrella
of fetal alcohol spectrum disorders (FASD), including fetal alcohol
syndrome (FAS), partial fetal alcohol syndrome (PFAS), alcohol-
related birth defects (ARBD), and alcohol-related neurodevelop-
mental disorder (ARND; Hoyme et al., 2016). There are several
different diagnostic criteria for diagnosing FASD, which rely on a
combination of documentation of PAE, physical and facial features,
and neurobehavioral impairment (Myers et al., 2025). However, the
complexity of different diagnostic systems and the lack of a gold
standard assessment criterion contribute to challenges in accurate
diagnosis (Coles et al., 2023; Myers et al., 2025). Diagnosing FASD
has been historically challenging given sociocultural issues such
as maternal stigma, challenges in determining PAE history, and
comorbid diagnoses with similar symptoms (Dozet et al., 2021;
Harding et al., 2024). Thus, many individuals with PAE are undi-
agnosed or misdiagnosed (Chasnoff et al., 2015). Due to these di-
agnostic challenges, the true prevalence of FASD is not precisely
known, but recent estimates suggest that 1%-5% of school-aged
children have FASD (May et al., 2018).

Individuals with PAE typically exhibit cognitive challenges and
impairments in executive functioning, such as decreased attention
and impaired working memory that significantly impact daily life
functioning (Jacobson et al., 2021; Mattson et al., 2019). PAE has
also been associated with an increased risk for mental health con-
ditions, such as attention-deficit/hyperactivity disorder (ADHD),
oppositional defiant disorder (ODD), conduct disorder (CD), anx-
iety, and depressive disorders (Easey et al., 2019; O'Connor &
Paley, 2009). Physical health impacts, such as altered metabolic,
cardiovascular, renal, and reproductive functioning, have been
associated with PAE (Reid et al., 2019, 2023). PAE also impacts
behavioral functioning, such as adaptive functioning skills and chal-
lenges with internalizing and externalizing behavior, which are the
outcomes of interest in this study. Thus, these areas are further

described in detail in this section.

Adaptive functioning

One of the domains most impacted by PAE is adaptive functioning
(Crawford et al., 2020; Kautz-Turnbull & Petrenko, 2021). Adaptive
functioning is defined as the skills individuals use to function inde-
pendently in their daily lives, including social and practical skills

(Sparrow et al., 2016). Children with PAE have been shown to have
significantly lower adaptive functioning from parent and teacher re-
ports than nonexposed controls across communication, daily living
skills, and socialization (Crawford et al., 2020). In a recent review,
individuals with PAE were also found to have significantly lower
adaptive functioning than individuals with ADHD (Kautz-Turnbull &
Petrenko, 2021). These adaptive functioning impairments in child-
hood lead to challenges in daily living that persist into adulthood.
Adults with PAE experience significant challenges in daily living, such
as independent living support needs, substance misuse, employment
problems, and trouble with the law (McLachlan et al., 2020).

Problem behaviors

Children with FASD commonly exhibit behavioral challenges such as
disruptive behaviors, impulsivity, social skill deficits, and oppositional
behaviors (Khoury et al., 2018; Tsang et al., 2016). Children with
FASD have significantly higher externalizing, internalizing, and
total problem behaviors compared to children without FASD
(Khoury et al., 2018; Tsang et al., 2016). Parents and teachers of
children with FASD qualitatively report challenges with school
behavior, rule-breaking, attention problems, and social problems
(Tsang et al., 2016). Environmental factors have been shown to
influence behavioral outcomes in children with PAE (Kautz-Turnbull
etal., 2023). Increased exposure to adverse childhood experiences is
associated with increased behavioral problems in children with PAE
(Kautz-Turnbull et al., 2023).

Family environmental factors

Despite the challenges associated with PAE, many individuals with
PAE are highly resilient and exhibit many strengths. In a recent
narrative review, Flannigan et al. (2021) identified several critical
strengths in these individuals, such as self-awareness and interper-
sonal skills, including helpfulness and compassion, and perseverance.
Itisimportant to consider these strengths in research and to develop
ways to build upon these strengths. The family environment has
been shown to be an important factor contributing to resiliency in
children (Daniels & Bryan, 2021). The postnatal family environment
may present unique risk and resilience factors in children with PAE
due to the high frequency of children being separated from their bio-
logical mothers and placed in foster and adoptive care (Streissguth
et al., 2004). Additionally, children with PAE may also face elevated
rates of adverse early-life experiences, such as exposure to par-
ents who use substances and a high number of living placements
(Flannigan et al., 2021). The family environment and family cohesion
have been identified as protective factors for those who have expe-
rienced childhood trauma and may serve as a buffer against adverse
developmental outcomes (Daniels & Bryan, 2021). Thus, given the
high incidence of adverse childhood experiences in children with
PAE, the family environment is critical to further explore.
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Family-focused interventions have been developed for chil-
dren with FASD and have been shown to be effective (Flannigan
et al., 2020). However, there is little research on the specific impact
of family environment characteristics on cognitive and behavioral
outcomes in children with PAE. PAE has been associated with in-
secure caregiver attachment (O'Connor et al., 2002). However, ma-
ternal responsiveness and support have been shown to mediate the
relationship between PAE and attachment such that infants of moth-
ers with high emotional support have increased emotion regulation
skills and attachment security (O'Connor et al., 2002). Mattson
et al. (2022) found that parental interaction that has an achievement
orientation component is associated with increased executive func-
tioning abilities in children with PAE. Thus, family environmental fac-
tors may be influential in promoting optimal behavioral outcomes in
children with PAE.

Cohesion

A cohesive family environment has been shown to be an impor-
tant factor contributing to positive outcomes in children, such
as emotional and behavioral well-being (Daniels & Bryan, 2021,
Greenlee et al., 2018). In early childhood, low family cohesion and
high maternal relationship instability predict child externalizing
behaviors (Coe et al., 2018). Lower levels of aggression are re-
ported in families with high cohesion (Andreas & Watson, 2009).
In autistic children, family factors such as cohesion, adaptive-
ness, social support, and family functioning have been associated
with positive developmental outcomes (Greenlee et al.,, 2018).
Similarly, in children with ADHD, family cohesion mediates the
relationship between childhood risk factors and ADHD symptoms
(Crea et al., 2014).

Conflict

Family conflict has been associated with problem behaviors and
challenges in adaptive functioning in both children and adolescents
(Gebru et al., 2023; Pressman et al.,, 2006; Trevino et al., 2024).
Family conflict has been associated with increased externalizing
problem behaviors such as aggression, rule-breaking, and disruptive
behaviors in typically developing adolescents (Trevino et al., 2024).
In adolescents, family conflict has been shown to be a factor
contributing to impulsivity and engagement in risky behaviors such
as substance use (Gebru et al., 2023). The impact of family conflict is
also observed in children and adolescents with neurodevelopmental
disorders (Pressman et al., 2006). High family conflict has been
shown to be associated with increased impairment in children
with ADHD, such as challenges in social functioning and increased
externalizing and internalizing problem behaviors (Pressman
et al., 2006). Similarly, in autistic children, high parent-child conflict
is associated with elevated internalizing and externalizing problem
behaviors (Chan et al., 2022; Pressman et al., 2006).
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Organization

Disorganization in the family environment, such as a lack of
consistency and structure and a disruptive home environment,
has been associated with increased challenging behaviors and
impaired social functioning and emotion regulation (Gordon-Hacker
et al., 2023; Marsh et al., 2020). A recent systematic review found
that household chaos is associated with impacted outcomes across
several domains, including socioemotional, physical, and behavioral
functioning (Marsh et al., 2020). Another study found that increased
household chaos was associated with behavioral but not emotional
problems (Gordon-Hacker et al., 2023). There is limited research on
the impact of household organization on behavioral outcomes in
children with neurodevelopmental disorders. One study identified
household chaos as an important treatment target for families of
children with ADHD due to the association between household
chaosand ADHD symptoms (Wirth et al., 2019). Another study found
that children with ADHD had more symptoms in a chaotic household
environment, but a large part of the association was explained by
genetic risk factors for ADHD (Agnew-Blais et al., 2022).

Current study

This study seeks to explore patterns in the family environment in
children with PAE in order to better understand areas of strengths
in these families and areas where families may be experiencing
challenges. Additionally, this study will explore how different family
environment profiles impact behavioral and adaptive functioning.
Better understanding the family environment in children with PAE
will directly inform clinical interventions for individuals impacted by
PAE and provide information on critical areas to support caregivers
of children with PAE.

MATERIALS AND METHODS
Participants

Participants in this study were caregivers of children between the ages
of 5-17years (Table 1) who were recruited as part of a larger research
study, the Collaborative Initiative for Fetal Alcohol Spectrum Disorders
(CIFASD). Participants were recruited through FASD clinics and the
community. Recruitment strategies included professional referrals, fly-
ers distributed through schools, and study promotion at local events.
Data for this study were collected at the San Diego State University
site during the 2nd (2007-2012) and 4th (2017-2022) CIFASD phases.
As part of the larger study, child participants completed a neuropsy-
chological examination to assess cognitive functioning, and parents
completed a comprehensive series of questionnaires on topics such as
alcohol exposure history, demographic background, and family func-
tioning. Participants were the caregivers of children with histories of
heavy PAE, defined as an average of 14 or more standard alcoholic
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one or more trimesters of pregnancy (Mattson et al., 2010). PAE was
determined through retrospective reporting from caregivers and ex-
posure documentation such as CPS reports, legal reports, or medical
records. When direct maternal report or precise amount or frequency
of exposure were unavailable, participants were considered heavily ex-
posed when collateral documentation (CPS report, legal documenta-
tion, and medical records) indicated alcohol dependence or use during
pregnancy or if exposure was suspected and the child or adolescent
met criteria for a diagnosis of FAS. An FAS diagnosis was indicated if
individuals had two of the three key facial features (short palpebral fis-
sures, smooth philtrum, thin vermillion) and either microcephaly (head
circumference <10th percentile) and/or growth deficiency (height or
weight <10th percentile) (Jones et al., 2010; Mattson et al., 2010).
Diagnosis used as part of the CIFASD criteria is based on Hoyme cri-
teria (Hoyme et al., 2016) but does not distinguish between FAS and
PFAS. Individuals with unknown prenatal exposure to alcohol were not
recruited for the study.

Caregivers were included in this study who had multiple children

with PAE, each enrolled in the study. Caregivers completed all study

TABLE 1 Participant demographics.

Variable n=283
Dates of enrollment 2009-2022
Age [M (SD)] 10.2 (3.5)
Age range (years) 5.00-17.99
Sex [n (%) female] 127 (44.9)
Race [n (%)]?
White 182 (55.49)
Black or African American 70(21.3)
Asian 4(1.21)
American Indian/Alaska Native 13 (3.96)
Native Hawaiian/Other Pacific Islander 4(1.21)
More than One Race 15 (4.57)
Unknown/other 40 (12.19)
Ethnicity (Hispanic or Latino [n]) 102 (37.4)
Separation from biological mother [n (%) foster/ 230 (81.3)
adopted]
FAS [n (%)] 30(10.6)

dCategories for race are not mutually exclusive.

TABLE 2 Family Environment Scale subscales.

Subscale Definition

Cohesion The degree of commitment, help, and support family members
provide one another (Moos & Moos, 2009)

Conflict The amount of openly expressed anger and conflict among family

members (Moos & Moos, 2009)

Organization

Moos, 2009)

The degree of importance of clear organization and structure
in planning family activities and responsibilities (Moos &

measures for each enrolled child and answered separate question-
naires for each child. Thus, to accurately capture the experiences of
each child in our study and to avoid sampling bias, we did not eliminate
children from the same family in our analyses. This study was approved
by the San Diego State University Institutional Review Board.

Measures
Family Environment Scale (FES)

Parents completed the FES (Moos & Moos, 2009) as part of a set
of questionnaires administered to caregivers as part of their child's
testing. The FESis aself-report questionnaire that consists of 90 true-
or-false items that align with 10 subscales across three dimensions:
Relationship, Personal Growth, and System Maintenance. The
Relationship dimension includes the cohesion, expressiveness,
and conflict subscales. The Personal Growth dimension includes
the independence, achievement orientation, intellectual-cultural
orientation, active-recreational orientation, and moral-religious
emphasis subscales. The System Maintenance dimension includes
the organization and control subscales. The FES is used in
both research and clinical settings to explore family dynamics,
relationship patterns, and family functioning. This measure provides
an understanding of how caregivers perceive their families.

Based on the previous literature on the relationship between
family environmental factors and child behavioral outcomes (Crea
et al., 2014; Daniels & Bryan, 2021; Gebru et al., 2023; Gordon-
Hacker et al., 2023; Greenlee et al., 2018; Marsh et al., 2020;
Pressman et al., 2006; Trevino et al., 2024) and for the purposes of
this study, the cohesion, conflict, and organization subscales were
included in this analysis (Table 2). These specific subscales were cho-
sen out of the 10 subscales to eliminate redundant variables and to
highlight specific areas in the family environment that have clinical
implications to inform family-focused interventions. Variables were
chosen from the Relationship and System Maintenance dimensions,
as these environmental characteristics are often targeted in exist-
ing clinical interventions. For example, Parent-Child Interaction
Therapy and Behavioral Parent Training are common treatments
for children with neurodevelopmental disorders that strive to foster
family cohesion and organization and reduce conflict (Eyberg, 2008;
Pfiffner & Kaiser, 2016. Expressiveness and control were eliminated

Example questions

“Family members will really help and support
one another” and “There will be a feeling of
togetherness in the family”

“We fight a lot in our family” and “Family
members rarely become openly angry”

“Activities in the family will be pretty carefully
planned” and “Members will generally be very
neat and orderly”
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from the model to reduce redundancy with the chosen indicators.
The Personal Growth dimension consists of family environmental
characteristics such as religion, achievement, and intellect and thus

was not included for the purposes of this analysis.

Child Behavior Checklist (CBCL)

The CBCL is a 100-item caregiver report questionnaire to assess
emotional, behavioral, and social problems in children (Achenbach &
Rescorla, 2001). There are multiple subscales on the CBCL, includ-
ing syndrome scales and DSM-oriented scales. There are also higher
order factor scales, which consist of internalizing, externalizing, and
total problem behavior scales. In this study, the internalizing, exter-
nalizing, and total problem behavior scales were used as outcome

measures for behavioral challenges in children with PAE.

Vineland Adaptive Scales—third edition (VABS-3)

The VABS-3 is a caregiver report measure designed to assess
adaptive functioning across the lifespan (Sparrow et al., 2016).
It is commonly used in research and clinical settings to assess
individuals with intellectual and developmental disabilities. The
Vineland assesses several domains, including daily living skills,
communication, and socialization. For the purposes of this study, the
overall adaptive behavior composite score was used as an outcome
variable in children with PAE.

Statistical analyses

Latent Profile Analysis (LPA) was used to identify profiles in the family
environment using three subscales from the FES (Cohesion, Conflict,
and Organization). LPA is a person-centered mixture modeling an-
alytic approach (Ferguson et al., 2020; Muthén & Muthén, 2000).
LPA examines the data for patterns of characteristics and examines
the likelihood that individuals belong to different groups and that
these differences are meaningful (Ferguson et al., 2020). The Mplus
7.8 software was used to conduct the LPA. In this study, group pro-
files were created using the cohesion, conflict, and organization

TABLE 3 Model fit criteria.

ALCOHOL  J s
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subscales from the FES. Model fit was determined by comparing
1-, 2-, 3-, 4-, and 5-profile solutions to determine the appropriate
number of profiles. The optimal number of profiles was determined
by comparing model fit indices such as the Akaike information cri-
terion (AIC), Bayesian information criterion (BIC), Sample-adjusted
BIC (SABIC), bootstrapped likelihood ratio test (BLRT), adjusted Lo-
Mendell-Rubin test (Adjusted LMR), Entropy, and profile size.

Once family environment profiles were identified using LPA,
follow-up chi-squared tests and univariate analysis of covariance
(ANCOVA) tests were used to explore profile differences across de-
mographic variables. Additionally, ANCOVA tests were conducted
to examine differences in adaptive and behavioral functioning across
profiles. Age, sex, race, and ethnicity were included as covariates in
the ANCOVA analysis. Significant univariate results were followed

up with pairwise comparisons.

RESULTS
Latent profile analysis

LPA testing 1-, 2-, 3-, 4-, and 5-profiles were fit to the data. Table 3
presents model fit indices used to determine the optimal number of
profiles. The AIC, BIC, and ABIC values decrease as the number of
profiles increases, indicating better model fit. However, compared
with the 4-profile solution, the LMR p-value (p=0.228) indicated
that the model fit did not improve with the 5-profile solution com-
pared with the 4-profile solution. Additionally, the smallest profile
size in the 5-profile solution was 10 (3.8%) and the entropy value
was higher for the 4-profile model. Furthermore, meaningful in-
terpretations for profiles were considered in determining optimal
model fit. For example, the 2-profile solution had similar model fit
indices but less meaningful interpretation of profiles compared with
the 4-profile solution. Thus, the 4-profile solution (AIC: 6425.408;
BIC: 6491.026; LMRT: p=0.024) was considered the best fit for the
data due to model fit indices and for parsimony (Table 3).

Latent profiles were interpreted based on the estimated means of
each indicator (cohesion, conflict, and organization). Profile 1 was de-
fined by low cohesion, which contained approximately 6% of the sample
(h=16, 5.65%). Profile 2 was defined by low organization and contained
approximately 30% of the sample (n=86, 30.3%). The largest group

BLRT BLRT LMR LMR Percent in
Models AlIC BIC ABIC Entropy p-value meaning p-value meaning profile (%)
1 Profile 6642.369 6664.242 6645.216 - - - - - 100
2 Profile 6520.003 6556.457 6524.747 0.927 <0.001 2>1 <0.001 2>1 14, 85
3 Profile 6469.486 6520.522 6476.128 0.884 <0.001 3>2 0.783 3>2 32,8,58
4 Profile 6425.408 6491.026 6433.947 0.921 <0.001 4>3 0.024 4>3 6,30, 56, 8
5 Profile 6403.041 6483.241 6413.479 0.908 <0.001 5>4 0.228 5>4 3,27,50,8,8

Note: Bold font indicates best-fitting model.
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TABLE 4 FES scores across profiles.

Cohesion
Family environment profiles M SE
Profile 1: Low cohesion 24.184 6.115
Profile 2: Low organization 56.711 1.104
Profile 3: High cohesion and organization 58.878 0.820
Profile 4: High conflict 29.552 3.370

TABLE 5 Demographic characteristics of profiles derived from latent profile analysis.

Profile 1 Profile 2

Family environment profiles Low cohesion (n=16)

Gender [n (%)]
Female 6(37.5) 36 (42.4)
Male 10 (62.5) 49 (57.6)
Race [n (%)]
White 9(56.3) 34 (40.0)
Not White 7 (43.8) 51 (60.0)
Ethnicity [n (%)]
Hispanic or Latino 4 (25) 31 (36.5)
Not Hispanic or Latino 12 (75) 49 (57.6)
Caregiver [n (%)]
Foster or Adopted 15 (93.8) 74 (87.1)
Biological Mother 1(6.3) 6(7.1)
Other Guardian 0(0) 6(7.1)
Age [M (SD)] 9.3 (4.58) 10.6 (3.63)

was Profile 3, which was defined as high cohesion and organization and
contained over half of the sample (=159, 56.18%). Profile 4 contained
the remainder of the sample and was defined as high conflict (n=22,
7.78%) (Tables 4 and 5 and Figure 1). Thus, four distinct profiles of fam-
ily environments in children with PAE were determined.

There were no differences between profiles on race [X2
(df=3)=3.076, p=0.380], ethnicity [X? (df=3)=5.387, p=0.146], sex
[X2(df=3)=3.205, p=0.361], or caregiver (i.e., biological vs. nonbiolog-
ical families) [X2 (df=3)=7.923, p=0.244]. However, profiles differed
significantly on age [F (3, 278)=3.058, p=0.029]. Pairwise compari-
sons indicated that the high conflict group had significantly older chil-
dren than the low cohesion (mean difference of 2.641 (95% Cl, 0.353
to 4.929), p=0.024), and high cohesion and organization (mean differ-
ence of 2.063 (95% Cl, 0.479 to 3.648), p=0.011) profiles. The charac-
teristics of participants in each profile are presented in Table 4.

ANCOVA

A one-way analysis of covariance (ANCOVA) was run to determine
whether there were group differences in adaptive functioning and

Low organization (n=86)

Conflict Organization
M SE M SE
50.305 3.894 61.581 0.852
53.838 1.442 43.118 0.786
46.048 0.919 62.409 0.412
62.935 2.238 43.192 1.293
Profile 3 Profile 4
High cohesion and organization  High conflict
(n=159) (n=22)
78 (49.1) 7(31.8)
81(50.9) 15(68.2)
86 (54.1) 15 (68.2)
73 (45.9) 7(31.8)
63 (40.9) 4(18.2)
91(57.2) 18 (81.8)
121 (76.1) 19 (86.4)
16 (10.1) 3(13.6)
20(12.7) 0(0)
9.8 (3.45) 11.9 (2.87)

problem behaviors across different family environment profiles.
There was homoscedasticity as assessed by visual inspection of a
scatterplot. There were no extreme outliers in the data, as indicated
by no cases with standardized residuals greater than 3 standard de-
viations. For the analysis of Internalizing Behavior, the assumption of
homogeneity of variance was not met (Levene's test=0.036). Thus,
we ran the ANCOVA's using Welch's test to address the significant
heterogeneity of variances observed in the data.

After controlling for race, sex, age, and ethnicity, there were
significant profile differences on the Internalizing (Welch's
F (3, 37.097)=3.363, p=0.024), Externalizing (Welch's F (3,
37.574)=3.302, p=0.031), and Total (Welch's F (3, 36.792)=4.206,
p=0.012) Problem Behavior scales of the CBCL. There was not
a statistically significant difference between profiles on the
Adaptive Functioning Composite scale on the VABS-3 (Welch's F (3,
43.116)=0.342,p=0.795).

Pairwise comparisons using Games-Howell were performed
for statistically significant ANCOVA results (Table 6). The high
conflict profile had statistically greater internalizing problem be-
haviors compared with the low organization profile (mean differ-
ence of 5.799 (95% Cl, 0.86 to 10.73), p=0.02). The high conflict
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FIGURE 1 FES subscale scores across profiles for families of children with prenatal alcohol exposure.
TABLE 6 Behavioral and adaptive functioning outcomes across profiles.

Outcome variable LPA profile M SE

Internalizing behavior Low cohesion 66.27 4.359
Low organization 59.88° 1.195
High cohesion and organization 61.57 0.913
High conflict 65.68% 1.427

Externalizing behavior Low cohesion 66.91 2.946
Low organization 64.21° 1.355
High cohesion and organization 64.70° 0.939
High conflict 70.91° 1.866

Total problem behaviors Low cohesion 68.82 3.368
Low organization 65.827 1.243
High cohesion and organization 67.57% 0.767
High conflict 72.32° 1.392

Adaptive behavior functioning Low cohesion 78.33 2.937
Low organization 79.70 1.494
High cohesion and organization 76.70 0.930
High conflict 78.73 6.636

Indicates a significant profile difference (p <0.05).

profile had significantly greater externalizing problem behaviors
compared to the low organization profile (mean difference of 6.701
(95% Cl, 0.55 to 12.85), p<0.01), and the high cohesion and orga-
nization profile (mean difference of 6.213 (95% Cl, 0.55 to 11.87),
p<0.01). The high conflict profile had significantly greater total
problem behaviors compared with the low organization profile
(mean difference of 6.500 (95% Cl, 1.56 to 11.44, p<0.01)), and the
high cohesion and organization profile (mean difference of 4.748
(95% Cl, 0.46 to 9.03), p=0.02).

DISCUSSION

This study identified patterns in the family environment in a large
sample of children with a history of PAE using a latent profile analy-
sis. Four distinct profiles emerged as the best model fit for families
of children with PAE. The four profiles were: (1) low cohesion, (2) low
organization, (3) high cohesion and organization, and (4) high con-
flict. This highlights the need to further explore the different fam-
ily environments in children with PAE. Further, this study examined
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how these patterns of family environments differed in child behavio-
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ral and adaptive functioning. Results revealed that profiles differed
in internalizing, externalizing, and total problem behaviors but not in

adaptive functioning.

Patterns of family profiles

Regarding the first aim of the study (i.e., to identify profiles of
family environments), LPA identified four distinct patterns of family
environments in children with PAE characterized by cohesion,
conflict, and organization. The first profile was characterized
by very low cohesion, high organization, and average conflict.
This was the smallest profile of families (5.65%) out of the four
profiles. Profile 2 was the second largest group (30.30%) and
consisted of families with low organization, high cohesion, and
average conflict. The third profile contained the majority (56.18%)
of families. These families had high cohesion and organization
and low conflict. The fourth profile consisted of families (7.78%)
with high conflict and low cohesion and organization. While the
sociodemographic characteristics were relatively similar across
profiles, the high conflict profile (Profile 4) was older than the
other profiles. Notably, our sample of caregivers was primarily
foster or adoptive parents (>80%).

The results of this study were consistent with the hypothesis
that there would be different patterns in the family environment in
families of children with PAE. Previous research has indicated that
home conflict increases in households with adolescents compared
with younger children (Herrenkohl et al., 2009) which is consis-
tent with our finding that the high conflict profile was older than
the other profiles. The other demographic factors included in this
study were similar across profiles. However, there are several de-
mographic factors not included in this analysis that may contribute
to different profiles, such as socioeconomic status (SES), parental
mental health and stress, and childhood exposure to trauma. SES
has been shown to influence patterns in the family environment
such that economic hardship creates family stress, which negatively
impacts family relationships (Conger et al., 2010). Additionally, in-
tergenerational trauma can also impact the family environment and
child behavioral outcomes (Fitzgerald et al., 2020). Future research
should include these demographic factors to explore the impact on
family environment patterns.

This study was novel in the approach to explore patterns of
the family environment in families of children with neurodevel-
opmental disorders. Additionally, there is limited research on
the family environment in children with PAE and no previous re-
search to our knowledge on patterns in the family environment.
However, this study adds to the small body of literature on emerg-
ing patterns in family environments, highlighting the diversity in
families in different populations and the importance of identifying
and exploring these different family profiles (Glatz et al., 2020;
Simpson et al., 2018).

Behavioral outcomes

For the second aim of the study, we found that there were significant
differences among profiles on the internalizing, externalizing, and
total problem behavior scales of the CBCL. This is consistent with
the literature that family environmental factors can significantly
impact behavioral outcomes in children and adolescents (Simpson
et al., 2018; Zilanawala et al., 2019). Family functioning has been
shown to impact internalizing and externalizing behaviors in chil-
dren and adolescents (Simpson et al., 2018; Zilanawala et al., 2019).
There were no significant differences in adaptive functioning across
profiles. However, given that the adaptive functioning standard
scores have a population mean of 100 and a standard deviation of
15, each of the profiles had below-average adaptive functioning
(mean adaptive scores ranging from 77 to 80). This suggests that
the effect of PAE on adaptive functioning may be less influenced by
the family environment or may be more universally impaired in this
population (i.e., a core deficit; Crocker et al., 2009; Kautz-Turnbull &
Petrenko, 2021). The results suggest that problem behaviors may be
particularly susceptible to influences in the family environment. It is
also possible that adaptive functioning may have been more suscep-
tible to one of the other FES subscales (i.e., achievement orientation)
that were not explored in this study.

The high conflict profile (Profile 4) had the most significant dif-
ferences compared with the other profiles across internalizing, ex-
ternalizing, and total problem behaviors. These findings resonate
with the current literature that family conflict can have significant
negative impacts on behavioral outcomes in typically developing
children (Hosokawa et al., 2023; Yang et al., 2023). Family conflict
has been associated with increased internalizing and externalizing
behaviors in both children and adolescents (Hosokawa et al., 2023;
Yang et al., 2023). Family conflict has not been specifically explored
in children with PAE. However, in children with other neurodevelop-
mental disorders, conflict has been associated with an increased risk
for problem behaviors (Chan et al., 2022).

The low cohesion profile also had elevated behavior problems
that were trending toward significance. Previous literature has in-
dicated that family cohesion is associated with positive outcomes in
children, such as socioemotional development and decreased prob-
lem behaviors, such as lower rates of aggressive behaviors (Andreas
& Watson, 2009; Crea et al., 2014; Daniels & Bryan, 2021; Greenlee
et al.,, 2018). This is consistent with our finding that families with
low cohesion exhibited high externalizing and internalizing behav-
iors. More research should be done to continue to explore family
cohesion and its effect on behavioral outcomes.

Although there is research to support the relationship be-
tween family environment and child outcomes, there has been lit-
tle research on the factors that influence this relationship. Previous
research has found that in families of children with ADHD, fam-
ily functioning is lower such that parents reported significantly
more stress and a lower quality of life (Bhide et al., 2024; Breaux

& Harvey, 2019). Research also suggests that there may be a
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bidirectional relationship between family factors and child behavior
outcomes such that in families of a child with ADHD, greater ma-
ternal stress predicts increased child ADHD symptoms, and greater
child ADHD symptoms predict elevated maternal stress (Breaux &
Harvey, 2019). Additionally, in a review of the family environment
in children with FASD, researchers identified parent challenges in
navigating stigma and stress in managing child behavior as factors
that may impact the family environment and subsequently influence
child outcomes (Olson et al., 2009). Thus, there may be similar bidi-
rectional effects of child behavior and family environmental factors
in families of children with FASD.

Clinical implications

This study provides information on patterns of family environment
characteristics in children with PAE and the impact of the family envi-
ronment on child outcomes. This has important clinical implications, as
it provides novel insight into areas of strengths and challenges in fami-
lies of children with PAE. Treatment targets can be identified based on
family environment characteristics in individuals with PAE. For exam-
ple, while the majority of families were in the family environment pro-
file characterized by low conflict and high cohesion and organization,
some families exhibited lower cohesion and organization and higher
conflict, which were significantly associated with problem behaviors.
This study suggests that the family environment may influence
problem behaviors in children with PAE. Thus, the family environ-
ment may be an important area to intervene in to increase positive
outcomes in children with PAE. Several family-focused interven-
tions have been recently developed for families of children with
FASD (Petrenko et al., 2019; Reid et al., 2017). A systematic review
of interventions for children with FASD has found family-focused
interventions to be helpful in reducing child problem behaviors and
increasing family well-being (Flannigan et al., 2020). Results from
this study suggest that specifically reducing family conflict and fos-
tering family cohesion may be important treatment targets for this
population. Existing treatments, such as Parent-Child Interaction
Therapy and behavioral parent training programs, have been used
successfully in children with FASD and target parent-child relation-
ship factors such as conflict and cohesion (Flannigan et al., 2020).
Thus, these intervention strategies, as well as newly developed in-
terventions for families with FASD specifically, should continue to

be utilized by clinicians to target these key areas.

Limitations

There are several limitations that should be addressed when interpret-
ing study findings. Our sample was 55% white and 37.4% Hispanic/
Latino. While we did have many families from diverse backgrounds,
the demographics of our sample mimic those of San Diego County
(57.9% white, 34.5% Hispanic/Latino; US Census Bureau, 2022), our
results may not generalize to all racial or cultural groups. All of our
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participants were recruited for participation at a university research
site, which may lead to a biased sample of families who were willing
to participate in research. Additionally, we chose not to remove child
participants from the same family (i.e., nonbiological siblings) to avoid
data loss. Many children in the sample are in foster or adoptive fami-
lies. Thus, siblings often have different family experiences, which was
reflected in the way the FES was completed by caregivers. Including
siblings allowed us to best capture the experiences of children with
PAE in our sample. However, due to the large number of foster or
adoptive families, our sample may not capture the full range of car-
egiver experiences. Thus, this should be considered in future research
in families of children with PAE. The study relies on caregiver report-
ing, which may also lead to bias. The FES was only completed by one
member of the family, and this may not represent the experiences of
the family as a whole. The child experiences of the family environ-
ment were not captured in this study. Additionally, while the full sam-
ple size was large, the profile groups varied in sample size, with two of
the groups <10% of the sample. We chose to eliminate several sub-
scales from LPA, which may have been significant family environment
indicators. Despite these limitations, this study had many strengths

and can be used to inform future research and clinical practice.

Future research

The family environment in children with PAE and the impact on cog-
nitive and behavioral outcomes is not well understood. Thus, future
research should continue to explore the family environment in chil-
dren with PAE, especially in underrepresented families. To build upon
this research, latent profile analysis should be conducted with addi-
tional outcome measures to explore profile characteristics such as
cognitive functioning. The FES subscales that were not included in
this analysis should be explored in a latent profile analysis, such as
examining patterns in the three FES dimensions and the subscales
from the Personal Growth dimension to inform the literature on novel
clinical intervention targets and potential resiliency factors (e.g., reli-
gious and cultural factors). Additionally, different family environment
indicators can be used, such as exposure to adversity and parent/
caregiver stress and mental health, to explore the impact of differ-
ent characteristics on caregiver and child outcomes. The impact on
adaptive functioning should continue to be explored using different
subscales on the FES and other family environment indicators. Family
environment patterns should also be explored in typically developing
children and other neurodevelopmental disorder populations in order
to identify unique family environmental characteristics in children
with PAE. Lastly, it is critical to further explore patterns of different
family environments in children with PAE (e.g., foster caregivers).

Summary

This study provides novel information about patterns in the family
environment in children with PAE. To the best of our knowledge,
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this study is the first to use this analytic approach to study the
family environment in children with PAE. LPA identified four
distinct patterns of family environments in children with PAE
characterized by cohesion, conflict, and organization: (1) low co-
hesion, (2) low organization, (3) high cohesion and organization,
and (4) high conflict. In comparing the different profiles, signifi-
cant differences were found on the internalizing, externalizing,
and total problem behavior scales of the CBCL. There were no
significant differences in adaptive functioning across profiles.
The high conflict profile was associated with increased behavior
problems. Overall, this study sheds light on the experiences of
families of children with PAE, and findings can be used to inform
family-focused interventions to meet the unique needs of this

population.
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