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ABSTRACT

Early caregiving experiences influence the development of children’s social behaviors. Caregiving hostility, characterized by anger

and rejection toward the child, is associated with higher levels of aggression and lower levels of prosocial behavior. Symptoms

of Attention-Deficit Hyperactivity Disorder (ADHD) may underlie the association between hostile caregiving and child behavior

because it features executive functioning and self-regulation deficits that predict social behaviors. This study evaluated prospective

pathways from laboratory observations of hostile caregiving at age 4 to teacher-reported aggressive and prosocial behavior at age

6 via intervening teacher-reports of ADHD symptoms at age 5. A mediation analysis showed that hostile caregiving eventuated

in higher levels of aggressive behavior and lower levels of prosocial behavior via elevated child ADHD symptoms while holding

child sex assigned at birth, ethnicity-race, socioeconomic status, and prior levels of ADHD symptoms, aggression, and prosocial

behavior constant.

1 | Introduction

Theoretical and empirical work implicates early caregiving expe-
riences in the development of aggressive (i.e., intended to harm
others; Simons et al. 2001) and prosocial behavior (i.e., intended to
benefit others; Gross et al. 2017). Hostile caregiving, characterized
by anger toward and active rejection of the child, promotes aggres-
sion (Kawabata et al. 2011) and undermines prosocial behavior
(Williams and Berthelsen 2017). One potential mechanism under-
lying this association is children’s symptoms of Attention-Deficit
Hyperactivity Disorder (ADHD), such as impulsivity and inat-
tention (APA 2013). Attachment theory suggests early relational
experiences inform future interactions with peers and other social
partners (Ainsworth 1979; Bowlby 1958) by shaping children’s
relational expectations, executive functioning, and self-regulation
(Bretherton and Munholland 2008; Groh et al. 2017). Hostile
caregiving contributes to ADHD symptoms (Claussen et al. 2024;
Jacobvitz and Sroufe 1987), and the challenges with executive
functioning and self-regulation that are emblematic of ADHD are

associated with heightened aggressive (McQuade and Hoza 2015)
and reduced prosocial behavior (Williams and Berthelsen 2017).

This study expanded our understanding of caregiving influences
on children’s social development. First, although extant models
of social development polarize aggressive and prosocial behaviors
as opposite points along a single continuum (Rose-Krasnor 1997),
research suggests that aggression and prosociality represent
distinct, yet often co-occurring, behavioral patterns, particularly
in early development (Hay et al. 2021). Thus, this study sought
to identify a shared pathway from hostile caregiving to both
aggressive and prosocial behaviors. Second, the life transition
model of ADHD (Turgay et al. 2012) emphasizes transitions
into adolescence, when youth become more responsible for
their own symptom management, and into adulthood, when
youth begin establishing social and financial independence
from caregivers. Extending earlier in development, this study
focused on the transition to school when executive functioning,
self-regulation, and social behaviors influence school adaptation
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(Neuenschwander et al. 2012), and instantiate enduring pathways
to academic and socioemotional adjustment (Goble et al. 2017).

1.1 | Hostile Caregiving and Children’s Social
Behavior

Attachment theory posits that early experiences with caregivers
inform children’s emergent relational expectations of others
(Ainsworth 1979; Bowlby 1958). Children whose early relational
exchanges are characterized by anger and rejection may develop
schemas of others as threatening, and these biased informa-
tion processing heuristics increase the likelihood of aggressive
behavior (Simons et al. 2001). Likewise, hostile caregiving may
teach children to expect social overtures will evoke rejection or
anger which undermines prosocial development (Gross et al.
2017). Thus, the same processes that engender aggressive behavior
may undermine children’s capacities to perceive opportunities for
prosocial expressions and respond in kind.

Research supports direct pathways from hostile caregiving to
higher aggression (Kawabata et al. 2011) and lower proso-
cial behaviors (Williams and Berthelsen 2017). For example,
Berthelon et al. (2020) found that caregiving hostility in early
childhood was associated with externalizing problems 2 years
later, controlling for prior levels. Likewise, Chang et al. (2003)
found that harsh caregiving in preschool predicted increased
child aggression across a 6-month period. Regarding prosocial
behaviors, Williams and Berthelsen (2017) found that caregiv-
ing hostility during preschool predicted lower teacher-reported
prosocial behavior in first grade. Meta-analytic evidence further
suggests that authoritarian caregiving (i.e., low warmth, high
punitive discipline, high psychological control) is associated with
lower prosocial behavior (Wong et al. 2021).

1.2 | ADHD Symptoms: A Shared Pathway From
Caregiving to Social Behavior

Just as early caregiving experiences shape children’s developing
social expectations (Groh et al. 2017), experiences of co-regulation
with caregivers influence the development of attentional and reg-
ulatory capacities that children bring to future social exchanges
(Lobo and Lunkenheimer 2020). Caregiver-supported regulation
teaches children that emotions are not dangerous and can be
managed. Thus, caregivers’ co-regulatory capacities support the
development of effective regulatory skills with which children
navigate future relationships (Morris et al. 2017). Hostile care-
giving undermines effective co-regulation and may exacerbate
dysregulation in ways that render future relational experiences
overwhelming and engender increased aggressive and decreased
prosocial behaviors (Morris et al. 2007; Spencer 2006).

ADHD affects ~13% of children and features difficulties with
self-regulation (APA 2013). Although ADHD is an outgrowth of
biological and genetic influences (Durston 2003), the environ-
ment also shapes the development and maintenance of ADHD
symptoms (Carlson et al. 1995; Nigg et al. 2020). A meta-analysis
showed that multiple caregiving behaviors, including hostility,
are associated with child ADHD symptoms (Claussen et al. 2024).

Longitudinal studies demonstrate that negativity in the caregiver-
child relationship is associated with the development of ADHD
symptoms (see Johnston and Mash 2001 for review). Initial
studies of caregiving and ADHD showed direct contributions
of insensitive caregiving (e.g., overstimulation, intrusiveness)
to later ADHD symptoms (Carlson et al. 1995; Jacobvitz and
Sroufe 1987). Person-based analyses demonstrate that caregiving
hostility predicts high and stable ADHD symptoms across 5-
year periods in early (Romano et al. 2006) and later childhood
(Brinksma et al. 2023). Further, in a study controlling for genetic
influences on ADHD, adoptive caregivers’ hostile caregiving at
age 4.5 predicted more child ADHD symptoms at age 6 (Harold
et al. 2013).

1.3 | ADHD Symptoms and Children’s Social
Behavior

Given the complex and sustained regulatory abilities required
for competent social engagement, it is unsurprising that ADHD
symptoms are associated with problematic social behaviors
(Spencer 2006). Although children with ADHD acquire social
skills at the same rate as non-affected peers, their self-
regulatory vulnerabilities hinder effective social skill implemen-
tation (Aduen et al. 2018). However, compared to abundant evi-
dence connecting ADHD with aggression (King and Waschbusch
2010; McQuade and Hoza 2015), less work has examined ADHD
and prosocial behavior. Moreover, the few available studies have
favored cross-sectional designs that limit our understanding of
developmental processes.

Competent social behavior requires attentional, emotional, and
behavioral regulatory skills that help children attend to and
encode social cues before formulating a response and evaluating
its potential effects (Lemerise and Arsenio 2000). ADHD symp-
toms characterized by intense and prolonged negative reactions to
frustration (Melnick and Hinshaw 2000) and impulsivity (Patros
et al. 2016) may interfere with social information processing
and explain disproportionate rates of aggression in children with
ADHD (Fite et al. 2008).

Although initial ADHD studies emphasized problematic behav-
iors (e.g., aggression; King and Waschbusch 2010), strength-based
models support research on positive social behaviors (Charabin
et al. 2023). A recent review of ADHD and social behavior by
Arango-Tobon et al. (2023) revealed mixed findings regarding
prosocial behaviors. Deschamps et al. (2015) did not find signifi-
cant differences in empathy-induced prosocial behaviors between
typically-developing children and those with ADHD. However,
both Garcia-Castellar et al. (2011) and Kofler et al. (2015) found
that teachers rated children with ADHD as less prosocial. Despite
limited research, studies showing that effective regulation of
attention and emotion is required to successfully execute proso-
cial behaviors (Williams and Berthelsen 2017) suggest that ADHD
symptoms undermine prosocial behaviors.

1.4 | Study Overview

This investigation addressed gaps in our understanding of care-
giving, child ADHD symptoms, and social development. First,
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building on recent evidence that aggressive and prosocial behav-
iors are more closely related than previously polarized models
would suggest (Hay et al. 2021), we examined both aggressive
and prosocial behaviors as outcomes of a shared pathway from
hostile caregiving through ADHD symptoms. Second, although
explanatory models of caregiving effects on child social behavior
suggest potential mechanisms (e.g., self-regulation, Williams
and Berthelsen 2017), no study to date has examined ADHD
symptoms as a mechanism underlying early caregiving effects
on children’s aggressive and prosocial behaviors. Third, while
extant models of ADHD emphasize transitions from childhood to
adolescence and adolescence to emerging adulthood (e.g., the life
transition model; Turgay et al. 2012), we focused on the transition
to school as a period when developing patterns of self-regulation
and social behavior shape relationships with teachers and peers
with enduring implications for social and educational adaptation
(Goble et al. 2017). Finally, our use of a longitudinal design with
prior controls supported directional inferences regarding hostile
caregiving, ADHD symptoms, and child behavior.

This study tested hypothesized pathways from observations of
hostile caregiving in early childhood (age 4) to teacher-reports of
children’s increased aggressive and decreased prosocial behavior
across the transition to school (age 6) as explained by chil-
dren’s intervening ADHD symptoms (age 5). We considered
several covariates in these analyses given evidence that children’s
assigned sex (Gershon and Gershon 2002), ethnicity-race (Adams
et al. 2024), socioeconomic status (SES, Russell et al. 2016),
and IQ (Kuntsi et al. 2004) affect ADHD symptoms. Likewise,
child assigned sex (Bjorkqvist 2018; Xiao et al. 2019), ethnicity-
race (Reingle et al. 2012; Trommsdorff et al. 2007), SES (Piff
and Robinson 2017; Piotrowska et al. 2015), and IQ (Han et al.
2012; Savage et al. 2017) influence both aggressive and prosocial
behaviors.

2 | Method
2.1 | Participants

Participants were caregiver-child dyads drawn from a lon-
gitudinal study of development. Dyads completed laboratory
assessments when children were 4 (N = 250, M,,, = 4.085, SD
= 0.249), 5 (N = 215, M,,, = 5.161, SD = 0.204), and/or 6 years
old (N = 215, M, = 6.108, SD = 0.209). Most children were
enrolled in school at ages 4 (82.8%), 5 (87.6%), and 6 (99.6%),
and teachers were mailed questionnaires two months after each
visit. Children were diverse with regard to assigned sex (50%
female) and ethnicity-race (46% Latine, 24.4% multiracial, 18%
Black, 11.2% White, 0.4% Asian). Participants represented the
Southern California community from which they were drawn
(U.S. Census Bureau, 2007). Caregivers were biological mothers
(91.4%), foster/adoptive mothers (3.6%), and grandmothers or
other female kin (5.0%).

2.2 | Procedure

Families were recruited for a longitudinal study of child develop-
ment via community childcare centers. Dyads completed video-
recorded laboratory assessments, which included questionnaires
and observational tasks with the child, the caregiver, and the

dyad interacting. Caregivers were compensated with $25/h and
children received a small gift. Legal guardians provided informed
consent for participation. Teachers were compensated with $20
for completing questionnaires. All procedures were approved by
the review board of the participating university.

2.3 | Measures
23.1 | Hostile Caregiving

Hostile caregiving was assessed at age 4 during a series of four
5-min teaching tasks administered in a standard order (Block
and Block 1980; e.g., sorting beads, naming things with wheels).
Caregivers were instructed to help their child as much as they
thought was needed while allowing the child to work indepen-
dently as much as possible. Groups of 4-6 coders naive to other
information about the families evaluated each case and were
trained to reliability by the last author who was herself trained
by the protocol developers (Egeland, unpublished manuscript;
Sroufe et al. 1985). Each task was scored individually, and hostility
scores were averaged across all four tasks. Assignments were
counterbalanced across tasks, teams were rotated frequently, and
10% of cases were coded by all teams to minimize drift. Hostile
caregiving captured the degree of anger or rejection displayed
toward the child on a 7-point scale with higher scores denoting
caregivers who showed outward signs of irritability with their
child (e.g., harsh verbal tone), directly rejected their child (e.g.,
insults or teasing), and/or refused to acknowledge their child’s
success (ICC = 0.797).

2.3.2 | ADHD Symptoms

Teachers rated ADHD symptoms using Achenbach and Edel-
brock’s (1986) Teacher Report Form (TRF) following assessments
at ages 4 and 5. The TRF assesses teacher-reported problems
across 113 items on a scale from 0 (not true) to 2 (very true/often
true). The six items tapping ADHD symptoms (e.g., can’t sit still,
restless, or hyperactive) were summed (Qtyges = 0.869; Ctypes =
0.849). ADHD symptom expression was slightly elevated above
population mean levels at ages 4 and 5 as indicated by t-scores of
54.90 and 55.46, respectively. Following Rescorla (2001), analyses
used the raw ADHD score to mitigate the issue of truncated range
introduced by using t-scores.

2.3.3 | Aggression

Teachers rated aggression following assessments at ages 4 and
6 (Dodge and Coie 1987). Six items assessed reactive (e.g., gets
angry easily and strikes back when teased or threatened) and
proactive (e.g., uses physical force or threats to dominate other
children) aggression on a scale from 0 (never true) to 4 (always
true). Responses were averaged across all 12 items to indicate total
aggressive behavior (ctyge 4 = 0.888; oty5e 6 = 0.913).

2.3.4 | Prosocial Behavior

Prosocial behavior was assessed at ages 4 and 6 using examiner
and teacher reports, respectively. At age 4, examiners completed
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TABLE 1 | Descriptive statistics and bivariate correlations.

M (SD) 1 2 3 4 5 6 7 8
1. SES (age 4) 32.13 — — — — — — — —
(12.14)
2. Child 1IQ (age 4) 95.17 0.256** — — — — — — —
(13.47)
3. ADHD symptoms (age 4) 2.61(3.11) -0.131 —0.246** — — — — — —
4. Aggression (age 4) 1.82(0.79) —0.055 —0.110 0.544** — — — — —
5. Prosocial behavior (age 4)  6.16 (1.51) 0.055 0.097 —0.245** -0.131 — — — —
6. Hostile caregiving (age 4) 1.54(0.61) —-0.102 —0.188**  0.159* 0.152*%  —0.164** — — —
7. ADHD symptoms (age 5)  2.38(2.90) —0.188* —0.244** 0.512**  0.450**  —0.003  0.322** — —
8. Aggression (age 6) 1.72(0.88) —0.154 —0.058 0.318** 0.159**  —0.261**  0.299** 0.509™* —
9. Prosocial behavior (age 6) 3.62(0.90) 0.208** 0.202*  —0.324** —-0.457** 0.236™* —0.316"* —0.452** —0.653**

Note: Descriptive statistics and correlations were computed using raw (i.e., listwise deleted) data.
Abbreviations: ADHD = attention deficit hyperactivity disorder, SES = socioeconomic status.

*p < 0.05.
#p < 0.0L.

the California Child Q-sort for Children (Block 2008). Examiners
rated children on 100 items using a forced normal distribution
from 1 (extremely uncharacteristic) to 9 (extremely characteristic).
As in prior studies (author omitted for review), two prosocial
items (i.e., tends to give, lend, share; is helpful and cooperative; r
= 0.447) were averaged to indicate preschool prosocial behavior.
Following the age 6 visit, teachers completed the prosocial behav-
ior subscale of the Strengths and Difficulties Questionnaire (SDQ;
Goodman 1997). Teachers indicated how true five statements
were (e.g., shares readily with other children) on a scale from 1
(never true) to 5 (always true). Responses were averaged across all
5 items to indicate prosocial behavior (o = 0.896).

2.3.5 | Family SES

At age 4, SES was assessed with Hollingshead’s (1975) four-
factor index of social status. SES reflected a composite score of
caregivers’ educational attainment and occupational status.

23.6 | ChildIQ

At age 4, children completed the Vocabulary and Block Design
subtests of the Weschler Preschool and Primary Scales of
Intelligence-III (WPPSI; Weschler 1989) to assess verbal and
performance IQ, respectively.

2.4 | Data Analytic Plan

Regression analyses were performed using the lavaan package
(Rosseel et al. 2017) of RStudio. Of the 250 participating families,
231 (92.4%) completed at least two data waves and 199 (79.6%)
completed all three. At age 4, 78 children (31.2%) were missing
aggression and ADHD data because they were not attending
school (n = 43), their teacher did not respond (n = 25) or could
not be located (n = 7), or the caregiver did not provide teacher

consent (n = 3). One child was missing age 4 aggression data
because the teacher returned an incomplete packet. At age 5, 129
children (51.6%) were missing ADHD data because they did not
complete the visit (n = 35), were not attending school (n = 36), or
their teacher did not respond (n = 36) or returned an incomplete
packet (n =11). At age 6, 93 children (37.2%) were missing data on
aggressive and prosocial behaviors because they did not complete
the visit (n = 34), were homeschooled (n = 1), their teacher did not
respond (n = 44), returned an incomplete packet (n = 11), or could
not be located (n = 1), or the caregiver did not provide teacher
consent (n =2).

Missing data were handled using Full-Information Maximum
Likelihood (Enders and Bandalos 2001) estimation, as supported
by Little’s (1988) MCAR test y2(1225) = 1146.19, p = 0.947, and
attrition analyses showing no significant differences between
children who did and did not return for follow-up on all study
variables. Unlike imputation methods that “fill in” missing
values, FIML uses information from observed variables for each
case to estimate model parameters and standard errors in a single
step (Graham 2009). FIML is ideal for addressing large amounts
of missing data (i.e., >50%) with minimal bias (Enders and
Bandalos 2001; Newsom 2018). Simulation studies demonstrate
that parameter estimates provided by FIML yield nearly identical
results to those obtained without missing data (Lee and Shi 2021).
Although rates of missing teacher data were comparable to other
studies (Coulombe and Yates 2018; Youngstrom et al. 2003), we
also conducted a sensitivity analysis using 61 participants with
complete (i.e., listwise-deleted) data.

3 | Results
3.1 | Descriptive and Bivariate Statistics
Table 1 depicts descriptive statistics and bivariate correlations.

A multivariate analysis of variance revealed no significant effect
of child assigned sex (Wilks’ 4 = 0.799, p = 0.191), ethnicity-
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Observed Hostile Caregiving
(age 4)

0.243%%*

- -0.358%**

__w| Teacher-reported Prosocial
- Behavior (age 6)

Teacher-reported ADHD
Symptoms (age 5)

r=-0.489%*

Teacher-reported Aggression
B (age 6)

FIGURE 1 | Multiple regression model of the effect of hostile caregiving on child aggressive and prosocial behavior via ADHD symptoms. Estimates

are standardized regression coefficients. Analyses control for child sex assigned at birth (female = 1), ethnicity-race (Latine = 1), family SES, IQ, and

prior levels of ADHD symptoms, aggressive, and prosocial behavior. *p < 0.01, *p < 0.001.

race (Wilks’ = 0.841, p = 0.455), nor their interaction (Wilks’ =
0.854, p = 0.528) across study variables. SES correlated positively
with child IQ at age 4 and prosocial behavior at age 6, but
negatively with ADHD symptoms at age 5. Child IQ at age 4
negatively correlated with hostile caregiving and with ADHD
symptoms at ages 4 and 5. ADHD symptoms were stable over time
and correlated positively with aggressive behavior and negatively
with prosocial behavior at ages 4 and 6. Hostile caregiving
at age 4 correlated positively with ADHD symptoms at age 5
and aggressive behavior at age 6, but negatively with prosocial
behavior at age 6. Aggressive and prosocial behavior at age 6
correlated negatively.

3.2 | Mediation Analysis

Table 2 depicts parameter estimates and bootstrapped 95% con-
fidence intervals for the mediation model. Hostile caregiving
predicted increased ADHD symptoms at age 5, but it did not
directly predict aggressive and prosocial behaviors at age 6.
However, as shown in Figure 1, hostile caregiving showed a
positive indirect effect on aggressive behavior (B = 0.139, SE =
0.057, 95% CI [0.026, 0.251]) and a negative indirect effect on
prosocial behavior (B = —0.130, SE = 0.057, 95% CI [—0.241,
—0.019]) via increased ADHD symptoms.

3.3 | Sensitivity Analysis

A sensitivity analysis including 61 participants with complete data
replicated all findings with varying degrees of significance due to
power constraints.

4 | Discussion

This investigation employed multiple methods and informants
to examine prospective associations among hostile caregiving,

ADHD symptoms, and social behaviors across children’s tran-
sition to school (ages 4-6). Observed caregiving characterized
by anger and rejection at age 4 contributed to increased ADHD
symptoms at age 5, which promoted aggressive and undermined
prosocial behavior at age 6 when controlling for empirically-
supported covariates of child assigned sex, ethnicity-race, SES, IQ,
and prior measures of ADHD symptoms, aggression, and proso-
cial behavior. Findings replicate prior research on caregiving and
ADHD (Claussen et al. 2024) while uniquely documenting these
associations longitudinally across the critical transition to formal
school.

These findings underscore existing suggestions that, though the
etiology of ADHD is complex, caregiving remains an important
predictor of symptom severity (Nigg et al. 2020). As chil-
dren’s first external regulators, caregivers have the opportunity
and responsibility to support adaptive self-regulation in early
development. Given hostile caregiving effects on children’s self-
regulation and social behaviors, interventions supporting positive
caregiving behavior will have far-reaching impacts on child
adaptation. Indeed, recent findings showing positive effects
of computer-based interventions to reduce caregiving hostility
(Russell and Lincoln 2017) illuminate a scalable, accessible, and
cost-effective path toward supporting positive caregiving, poten-
tially reducing ADHD symptoms, and promoting positive social
development.

Building on cross-sectional studies (e.g., Grolnick et al. 2019;
Spruijt et al. 2018), this longitudinal investigation showed that
ADHD symptoms predicted children’s social behaviors across
time, even when controlling for prior behavior. Moreover, consid-
ering both aggressive and prosocial behaviors bridged historical
polarities to demonstrate that ADHD symptoms constitute a
common pathway toward varied social outcomes. Our inclusion
of positive social outcomes is particularly valuable given that
a recent review by Arango-Tobon et al. (2023) found only two
ADHD studies (i.e., ~4%) since 2000 included measures of
prosocial behavior and both were cross-sectional.
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TABLE 2 | Indirect effect of hostile caregiving on child aggression and prosocial behavior via ADHD symptom:s.

Effect

95% CI
Bias corrected

8 b SE z p LLCI ULCI

Female SAAB — ADHD symptoms (age 5)

Female SAAB — Aggression (age 6)

Female SAAB — Prosocial behavior (age 6)

Latine ethnicity -~ ADHD symptoms (age 5)

Latine ethnicity — Aggression (age 6)

Latine ethnicity — Prosocial behavior (age 6)

SES — ADHD symptoms (age 5)

SES — Aggression (age 6)

SES — Prosocial behavior (age 6)

Child IQ - ADHD symptoms (age 5)

Child IQ — Aggression (age 6)

Child IQ — Prosocial behavior (age 6)

ADHD symptoms (age 4) - ADHD symptoms (age 5)
ADHD symptoms (age 4) — Aggression (age 6)
ADHD symptoms (age 4) — Prosocial behavior (age 6)
Aggression (age 4) - ADHD symptoms (age 5)
Aggression (age 4) — Aggression (age 6)

Prosocial behavior (age 4) — ADHD symptoms (age 5)
Prosocial behavior (age 4) — Prosocial behavior (age 6)
Hostile caregiving (age 4) - ADHD symptoms (age 5)
ADHD symptoms (age 5) — Aggression (age 6)
ADHD symptoms (age 5) — Prosocial behavior (age 6)
Hostile caregiving (age 4) — Aggression (age 6; direct)

Hostile caregiving (age 4) — Prosocial behavior (age 6; direct)

Hostile caregiving (age 4) — ADHD symptoms (age 5) — Aggression 0.088 0.122

(age 6; indirect)

Hostile caregiving (age 4) — ADHD symptoms (age 5) — Prosocial

behavior (age 6; indirect)
Rzaggression = 0.354; COhen’Sfaggression =0.548
Rzprosocial = 0'283; COhen’Sﬁpl‘osocial =0.394

—-0.144 -1.872 0.882 -2.124 0.034 -3.600 -0.145
—0.094 -0.160 0.120 -1.332 0.183 -0.396 0.076
0.091 0160 0130 1225 0.220 -0.096 0.415
-0.085 -1.108 0.878 -1.261 0.207 -2.829 0.614
—-0.169 -0.288 0.130 -2.394 0.017 -0.523 -0.052
0194 0344 0130 2.653 0.008 0.090 0.597
—-0.042 —-0.022 0.036 -0.616 0.538 —0.094 0.049
—-0.057 —-0.004 0.005 -0.804 0.421 -0.014 0.006
0.104 0.008 0.005 1.427 0.154 -0.003 0.018
-0.127 -0.061 0.034 -1.790 0.074 -0.129 0.006
0.072 0.005 0.005 0952 0341 -0.005 0.014
0.084 0.005 0.005 1074 0.283 -0.005 0.015
0.325 0.348 0.097 3.605 <0.001 0.159 0.537
—-0.010 —-0.001 0.015 -0.098 0.922 -0.030 0.027
0.013 0.002 0.016 0.121 0.904 -0.030 —-0.034
0.325 2662 0.698 3.815 <0.001 1295 4.030
0.216 0.231 0.096 2404 0.016 0.043 0.420
0111 0478 029 1.612 0.107 -0.103 1.059
0.054 0.032 0.039 0.822 0.411 -0.044 0.107
0.243 2599 0.729 3.567 <.001 1171  4.027
0.361 0.047 0.016 2910 0.004 0.015 0.079
—0.358 —0.049 0.017 -2.940 0.003 -0.081 -0.016
0.064 0.090 0.106 0.849 0396 —0.118 0.298
-0.076 -0.110 0.115 -0.951 0.341 -0.336 0.116
0.054 — — 0.016  0.229

—0.087 —-0.126 0.056 — — =0.236 -0.017

Abbreviations: ADHD = attention deficit hyperactivity disorder, LLCI = lower limit confidence interval, SAAB = sex assigned at birth, SE = standard error, SES =

socioeconomic status, ULCI = upper limit confidence interval.

Given the wealth of evidence directly linking caregiving behavior
to child social development (Kawabata et al. 2011; Williams
and Berthelsen 2017), the absence of significant direct effects
from caregiving to social behavior when accounting for ADHD
symptoms was surprising. Although prior models posit imitative
learning as an explanation for how hostile caregiving eventuates
in negative social outcomes (McCord 1988), these findings sup-
port attachment and regulatory arguments that hostile caregiving
predicts increased aggression and decreased prosocial behavior
by undermining developing regulatory capacities (Lobo and
Lunkenheimer 2020; Skibo et al. 2020; Vecchio et al. 2023). Thus,
rather than simply imitating aggression modeled by caregivers
(and, not modeling absent prosocial behaviors), hostile caregiving

disrupts abilities to regulate attention, physiology, and behavior in
ways that promote aggression and undermine prosocial behavior.

This study extends the ADHD life transition model (Turgay et al.
2012) by examining these associations across the transition to
school, which is a crucial period of developmental opportunity
and vulnerability, as early interactions with the school ecology
instantiate enduring pathways to later social and academic
success (Hughes 2012). ADHD symptoms may be particularly
salient during this period because the regulatory capacities
they undermine are critical for social success with peers and
teachers (Morrison et al. 2010; Nurmi 2012). In turn, these social
relationships evidence stability across elementary school (Jerome
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et al. 2009), such that these early processes may set children on a
path toward educational success or struggle.

4.1 | Strengths and Limitations

This study benefited from several strengths that magnify the
importance of our findings. Participants were drawn from a rich,
multimethod, multi-informant longitudinal study that supported
a fully controlled model accounting for prior levels of ADHD
symptoms, aggression, and prosocial behavior, in addition to
sociodemographic factors. Further, laboratory observations of
hostile caregiving mitigated concerns about self-reported care-
giving behavior (Morsbach and Prinz 2006). Notwithstanding
these strengths, several limitations warrant consideration when
interpreting these findings.

First, notwithstanding the value of drawing on a generalizable
community sample to investigate relations among parenting,
symptomatology, and social behavior, the obtained rates of hostile
caregiving were fairly modest. Although laboratory observations
are the “gold-standard” for assessing caregiving behavior (Hawes
and Dadds 2006) because they are less susceptible to bias (Smith
2011), caregivers may nevertheless strive to present positive
caregiving due to concerns about negative researcher evalua-
tions (Bennetts et al. 2017). We sought to mitigate this concern
by including an 8-min warm-up period of caregiver-child free
play and drawing before beginning the structured teaching tasks,
but social desirability still may have truncated observed hostility
levels. Indeed, the average level of observed hostility in the
current study was quite low, though 71.2% of caregivers did
express hostility at some point during the interaction. Hostility
levels in this sample are consistent with findings from other
community samples using the same coding protocol (Brown et al.
2009; Lorber and Egeland 2009). Although simulation studies
suggest that floor effects can limit statistical power (Hagiqatkhah
et al. 2024), the significant findings obtained here suggest that
even modest levels of child-directed hostility negatively impact
social development. That said, it is important to note that other
caregiver (e.g., support), child (e.g., persistence), and/or dyadic
(e.g., boundary dissolution) features warrant consideration in
future research.

Second, ADHD symptoms similarly occurred with a low base-
rate in this community sample. Indeed, rates of ADHD symptom
expression fell within “normative” levels at both timepoints, as
indexed by average TRF t-scores below 60. At ages 4 and 5,
18.8% and 20.3% of child participants demonstrated elevated or
clinically significant symptoms of ADHD, respectively. However,
the current study did not assess whether children had a formal
diagnosis or were receiving chemical or behavioral intervention
for ADHD, thus, some children may have had ADHD, but
exhibited few symptoms because it was well-managed. As with
aforementioned low levels of caregiving hostility, the current
findings speak to the relevance of normative variation in ADHD
symptomatology in a community setting for understanding
children’s social development.

Third, given the heritability of ADHD (Durston 2003), passive
gene-environment correlative processes may have been operative

in ways that could not be examined here. In these instances,
children may inherit a biological predisposition for ADHD
symptoms from their parents and enter a family environment
with caregivers who themselves struggle with ADHD symptoms
in ways that shape their caregiving and exacerbate the child’s
inherited tendencies toward impulsivity and inattention (Scarr
and McCartney 1983). Indeed, caregivers who are diagnosed with
ADHD are more likely to be inconsistent, reactive, and harsh with
their children (Park et al. 2017).

Fourth, although this study benefitted from the use of multi-
ple informants (i.e., examiners, teachers) across multiple data
waves, the inclusion of multiple informants within waves would
have provided a more thoroughgoing perspective on children’s
symptoms across multiple settings (Kramer et al. 2004). Evidence
suggests that teacher reports of ADHD symptoms at school
demonstrate strong predictive validity (Power et al. 1998), but
incorporating teacher, caregiver, and peer reports, as well as
objective assessments would strengthen future studies.

Fifth, the associations examined here are likely recursive. Pat-
terson’s (2002) coercive family process model suggests that
caregiving hostility and child aggression operate in reciprocally
reinforcing cycles, which results in escalating aggressive behavior
for both parties. Conversely, sensitive caregiving supports the
development of prosocial behavior (Coulombe and Yates 2022),
and children’s prosocial behavior reciprocally enhances caregiver
sensitivity (Pastorelli et al. 2016). These same transactions operate
in relations between caregiving and ADHD, such that children’s
ADHD symptoms may contribute to family dysfunction (John-
ston and Chronis-Tuscano 2015). Although covarying children’s
prior social behaviors and ADHD symptoms supported direc-
tional interpretations, a fully cross-lagged design would better
capture potential reciprocal effects.

Sixth, the current study examined an overall measure of aggres-
sive behavior which incorporated both reactive and proactive
aggression. However, it is possible that hostile caregiving and
ADHD are differentially related to these different aggressive
expressions. Given that impulsivity is a primary symptom of
ADHD (Nigg et al. 2020), it is unsurprising that other investi-
gations find stronger associations with reactive than proactive
aggression (Murray et al. 2020; Speyer et al. 2022). Although
studies of caregiving and aggression tend to find associations
between hostility and all subtypes of aggression (Gao et al.
2015; Vitaro et al. 2006), future research would benefit from an
examination of aggressive behavior subtypes as influenced by
caregiving and ADHD symptoms.

Finally, although including teacher informants provided critical
insights into children’s behavior at school, the response rate
was low across timepoints, albeit typical of prior teacher studies
(e.g., Coulombe and Yates 2018; Youngstrom et al. 2003). FIML
is the most appropriate tool for handling high rates of missing
data (Enders and Bandalos 2001), but it remains possible that
missingness biased our model in ways that could not be examined
here. Although a follow-up sensitivity analysis supported the
same pattern of findings among the 61 families with data on every
variable of interest, the current findings should be interpreted
with caution.
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4.2 | Implications

Children’s ADHD symptoms may be a shared and modifiable
pathway by which caregiving hostility contributes to children’s
social development across the critical transition into formal
schooling. These findings support integrative interventions to
promote children’s adaptive social behavior, rather than specific
efforts to either mitigate aggression or enhance prosocial behavior
(Lee and DiGiuseppe 2018; Mesurado et al. 2019). Interventions
should target both caregiving behavior and children’s ADHD
symptoms as drivers of a common pathway to diverse social
outcomes.
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