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ABSTRACT

Children’s ability to recognize emotions in the facial expressions of others is critical for their social functioning and self-regulation.
Children exposed to adversity often show differences in their ability to recognize emotions. However, most prior research has relied
on clinical or high-risk samples and focused on exposure to extreme forms of adversity, such as child maltreatment or serious
deprivation. The present study utilized data from the Environmental Risk (E-Risk) Longitudinal Twin Study, an epidemiological
cohort of 2232 British twins, to test whether (1) children growing up in households with lower versus higher socioeconomic status
(SES) are less sensitive in their identification of emotions, controlling for child intelligence quotient (IQ) and sex, and, if so, (2)
differences in parenting and household environment (maternal warmth, negative parenting, orderly homes, polyvictimization, or
maternal depression) across lower versus higher SES households explains these differences. Results indicated that children living
in higher versus lower-income households were more sensitive in identifying a range of facial emotions, even after accounting
for child IQ and sex. Maternal warmth and the state of the children’s homes, but not other factors, mediated this association.
Additional within-family analyses showed that children whose mothers expressed more warmth when describing them, as
compared to their same-sex twin, were also more sensitive to the recognition of negative emotions. Future research is needed
to test whether enhanced maternal warmth or home environments can lead to improved emotion recognition among children.

1 | Introduction

Children’s ability to recognize emotions in the facial expressions
of others is critical for social functioning and self-regulation
(Castro et al. 2018; Kohls et al. 2020; McKown et al. 2009; Trenta-
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costa and Fine 2010). Children exposed to early adversity exhibit
differences in their ability to recognize facial emotions (Bérubé
et al. 2020; Pollak et al. 2000; Raver et al. 2015); however, prior
findings have produced mixed and at times conflicting results.
For example, young children exposed to more years in poverty

Developmental Science, 2025; 28:€70077
https://doi.org/10.1111/desc.70077

1of15


mailto:helen.milojevich@duke.edu
https://doi.org/10.1111/desc.70077
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fdesc.70077&domain=pdf&date_stamp=2025-10-08

Summary

* Children growing up in households with higher versus
lower socioeconomic status (SES) are more sensitive in
their identification of emotions, controlling for intelli-
gence quotient (IQ) and sex.

* Maternal warmth and the state of the children’s homes
explained this association. Childhood victimization was
not associated with children’s abilty to recognize emotions
after controlling for sex and IQ.

* Within-family analyses showed that children whose moth-
ers expressed more warmth when describing them, as
compared to their same sex co-twin, were more sensitive
to the recognition of negative emotions.

are less accurate in identifying the facial emotional expressions of
others (Raver et al. 2015), while physically abused children tend to
react more quickly and accurately to expressions of anger (Pollak
etal. 2000). To date, most studies have focused on clinical or high-
risk samples of children and less is known about how adversity
may influence the development of children’s emotion recognition
across the socioeconomic status (SES) spectrum. As such, it is
unknown whether maltreatment per se, versus associated con-
ditions of poverty (e.g., household safety or parenting behaviors),
influence emotion recognition during childhood. In addition, it is
unclear whether these findings among high-risk samples extend
to the larger population of children.

Children’s ability to recognize the emotional expressions of others
develops from infancy through early adolescence. Infants show
preferential attention to expressive faces (Hoehl et al. 2008) and
may be able to differentiate facial movements on the basis of
valence (Shablack and Lindquist 2019; although see Ruba and
Pollak 2020). Between the ages of 2 and 7, children become
increasingly adept in their ability to infer the meaning of others’
emotional expressions (Denham et al. 2012; Gao and Maurer
2009; Herba et al. 2006; Montirosso et al. 2010; Shablack and
Lindquist 2019; Tonks et al. 2007; Widen and Russell 2008).
Importantly, emotion recognition becomes more refined through-
out later childhood and adolescence, with research indicating
that the neural substrates involved in the processing of emotional
cues are not adult-like until early adolescence (Batty and Taylor
2006). Moreover, task-specific variance (e.g., stimulus intensity)
in emotion recognition has been documented (Riddell et al.
2024). For example, Gao and Maurer (2009) found that 5-year-
old children recognize expressions of happiness as well as adults,
regardless of the intensity of the emotional display. However,
for expressions of fear, children’s recognition abilities were not
comparable to adults until the age of 10 when tested at a range of
intensity levels.

Evidence suggests that both child-specific characteristics and the
broader family context predict children’s emotion recognition
abilities. Children with greater cognitive abilities tend to demon-
strate more accurate recognition of emotions (Bennett et al.
2005). Moreover, longitudinal studies demonstrate that cognitive
abilities measured early in childhood continue to predict emotion
recognition abilities in later childhood (Berzenski and Yates 2017).

Within the broader family context, parents socialize emotion
recognition development through modeling emotional expres-
sion and regulation, parent-child discussions of emotions, and
their reactions to children’s emotional displays (Eisenberg et al.
1998). As such, parents who are high in negative affect, or have
blunted emotional reactions, such as parents who are depressed,
tend to be less effective in scaffolding emotional development,
therefore their children may demonstrate deficits in emotion
recognition (Priel et al. 2020; Székely et al. 2014). Similarly,
negative parenting behaviors, particularly harsh, intrusive, con-
trolling, or insensitive behaviors, are associated with less overall
accuracy on emotion recognition tasks (Kujawa et al. 2014).
In contrast, positive parenting behaviors, such as expressions
of positive emotions, empathy, and regard for the child (forms
of maternal warmth), are linked to enhanced socialization of
emotion and, in turn, better emotion recognition in children
(Sadri and Yates 2024; Székely et al. 2014).

Research focused on high-risk or victimized children, such as
maltreated children, finds relatively consistent evidence that
these experiences are linked to alterations in emotion recognition
(Assed et al. 2020; Bérubé et al. 2023; Camras et al. 1983, Camras
et al. 1988; Koizumi and Takagishi 2014; Leist and Dadds 2009;
Masten et al. 2008; Pears and Fisher 2005; Pollak and Kistler 2002;
Pollak and Sinha 2002; Pollak et al. 2000; Pollak et al. 2009).
Children exposed to physical violence, including physical abuse,
demonstrate heightened sensitivity to expressions of anger as
compared to non-maltreated or neglected children (Assed et al.
2020; Briggs-Gowan et al. 2016; Pollak et al. 2000; Schéfer et al.
2023). Studies of children with more varied adversity exposure
(exposure to physical abuse, sexual abuse, prior institutionaliza-
tion, and/or neglect) find that these children demonstrate deficits
in emotion recognition, particularly for negative emotions, com-
pared to non-exposed children (Camras et al. 1988; Fries and
Pollak 2004; Moulson et al. 2009; Parker and Nelson 2005; Paine
et al. 2023; Pears and Fisher 2005), although some studies show
superior recognition of fear and sadness (Leist and Dadds 2009;
Masten et al. 2008) or heightened perceived intensity of positive
facial expressions (Gerin et al. 2024). Of note, the only study
conducted to date with a large, population representative sample
of young children found no association between maltreatment
or adversity exposure and children’s emotion recognition skills
(Dunn et al. 2018), although the sample was predominantly
middle to high income.

Other settings that might hamper emotion recognition include
low-resource neighborhoods and family environments. Within
economically and socially stressed environments, children may
have fewer opportunities for cognitive and emotional stimu-
lation needed for normative emotion recognition development
(Saitadze and Lalayants 2021; Sarsour et al. 2011). Children
growing up in low versus higher income households may be
exposed to fewer conversations about negative emotional sit-
uations (Lunkenheimer et al. 2007). Moreover, high poverty
environments are more likely to be characterized as chaotic, dan-
gerous, and disorganized (Vernon-Feagans et al. 2012). Children
in disorderly or dangerous environments tend to have a wide
range of poor child outcomes, including lower self-regulation,
academic achievement, and language acquisition (Cooper and
Stewart 2021; Garrett-Peters et al. 2016; Hicks et al. 2018; Vernon-
Feagans et al. 2012). As a result, low SES children may have
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less, or at least less consistent, exposure to normative emotional
cues by which to learn how to accurately recognize emotional
expressions, leading to hypo-vigilance, or an overall deficit in
emotion recognition abilities.

However, another possibility is one of hypervigilance, whereby
children living in poverty overly focus on non-verbal cues poten-
tially related to threat (Maurer 2023). Stressors related to living in
poverty have been linked to a greater frequency of negative and
harsh interpersonal interactions (Dodge et al. 1994; Dotterer et al.
2012), which may cause children to be more likely to attribute
ambiguous interactions and expressions as threats. Likewise,
conditions associated with poverty may increase caregiver stress
which may, in turn, decrease children’s exposure to warmth
from their caregivers (Davis-Kean 2005; Dodge et al. 1994), a
known predictor of young children’s positive social and emotional
development (Berona et al. 2023). Caregiver warmth, and social
support more broadly, can alternatively act as a buffer leading
to positive outcomes for children exposed to adversity or poverty
(Brown et al. 2020; Gerin et al. 2024; Skinner et al. 2022). Overall,
extant findings suggest both hypo- and hypervigilant profiles of
children’s recognition of emotions are possible in the context of
early adversity.

In a large cohort of children that span the entire range of SES
in the UK, the present study sought to (1) describe differences
in recognition sensitivity (ability to correctly identify emotions
across a range of intensity) to facial expressions of emotions
between children from families with lower versus higher SES
and (2) test potential mechanisms that may explain why children
from lower SES households would exhibit deficits in emotion
recognition while controlling for relevant child-related charac-
teristics. The study also offers the advantage of being able to
leverage the within-family twin design to control, by design, for
shared factors between children growing up in the same family,
such as family SES, that may confound associations between
exposure to childhood adversity and emotion recognition abili-
ties. More specifically, we test whether differences in parenting
(e.g., maternal warmth, negative parenting) and/or victimization
experienced by children growing up in the same family account
for differences between same-sex and same-age siblings in their
emotion recognition abilities.

Children were participants in the Environmental Risk (E-Risk)
Longitudinal Twin Study, an epidemiological cohort of 2232 twin
children assessed prospectively at ages 5, 7, 10, and 12. The design
of the E-Risk Study is well suited for examining SES influences
on children’s emotion recognition. First, the E-Risk sample is a
population representative sample including children at all levels
of SES, from poverty to wealth. Second, high-risk families were
oversampled to ensure sufficient numbers of children growing
up in high-risk environments. Third, in-depth assessments of the
parenting and home environment obtained via multiple sources
(parent report, observer ratings, geo-coded poverty indicators)
allow for tests of potential mediating pathways that might explain
why children from lower-SES backgrounds are more likely to
exhibit emotion recognition difficulties. Finally, the inclusion of
twins allows for testing sibling difference models to investigate
whether differences in parenting between children growing up in
the same family predicted differences in siblings’ sensitivity to
recognizing negative facial emotions.

We hypothesized that (1) children growing up in higher ver-
sus lower SES households would exhibit enhanced recognition
sensitivity to emotional expressions (Raver et al. 2015), (2) this
association would hold after accounting for children’s intelli-
gence quotient (IQ) and sex, both of which have been linked
to emotion recognition (Olderbak et al. 2019; Schlegel et al.
2020), and (3) the association between high SES and enhanced
children’s emotion recognition sensitivity would be mediated by
parenting and home environment factors (i.e., with less exposure
to polyvictimization, greater maternal warmth, a more orderly
home, less maternal depression, and less negative parenting
accounting for this association).

2 | Method
2.1 | Participants

The E-Risk sample was drawn from a birth register of twins born
in England and Wales in 1994-1995 (Trouton et al. 2002). Details
about the sample have been reported previously (Moffitt and
Team 2002). Briefly, the E-Risk sample was constructed in 1999-
2000, when 1116 families with same-sex 5-year-old twins (93% of
those eligible) participated in home-visit assessments. The full
sample comprised 56% monozygotic (MZ; 100% shared genes) and
44% dizygotic (DZ; 50% shared genes) twin pairs; sex was evenly
distributed within zygosity (49% male; see Table 1). Families were
recruited to represent the UK population of families with new-
borns in the 1990s, based on (a) residential location throughout
England and Wales and (b) mother’s age (i.e., older mothers
having twins via assisted reproduction were under-selected and
teenage mothers with twins were over-selected). This sampling
was used to (a) replace high-risk families who were selectively lost
to the register via nonresponse and (b) ensure sufficient numbers
of children growing up in high-risk environments.

The study sample represents the full range of SES conditions in
the UK, as reflected in the families’ distribution on the deciles of
the UK government’s 2007 Index of Multiple Deprivation, which
ranks relative deprivation in British neighborhoods at an area
level of roughly 1500 residents or 650 households. At age 5, 33% of
children were living in low-SES households. As shown in Figure
S1, approximately 10% of the E-Risk cohort falls into each of the
index’s 10% bands, suggesting that the cohort accurately reflects
the socioeconomic distribution of households in the UK.

2.2 | Measures
2.2.1 | Emotion Recognition Paradigm

Children viewed four trials of each emotion category (angry,
fearful, sad, and happy; 16 total) from Ekman’s black-and-white
set of facial stimuli (eight male and eight female models) (Ekman
and Friesen 1976). Each trial consisted of 11 presentations of faces
beginning with a neutral face (0%) that sequentially morphed
with one emotion at increasing 10% increments and ended at a full
expression of that emotion (100%; Figure 1a,b). Emotion recog-
nition sensitivity scores were defined as the lowest morph for
which the child correctly identified the emotion across four trials
(angry, fearful, sad, and happy). A composite score for negative
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(a) Neutral

| % Emotion Morph

FIGURE 1 | Emotion recognition task.

emotion recognition was formed by averaging performance across
the three negative emotion expressions (i.e., angry, fearful, sad).
This task is similar to other emotion recognition sensitivity tasks
used with children (Gao and Maurer 2009; Garcia and Tully 2020;
Montirosso et al. 2010; Porter-Vignola et al. 2021).

2.2.2 | Childhood SES

Participants’ family SES was assessed at child age 5 using
a standardized composite of total household income, high-
est maternal/paternal education, and highest maternal/paternal
occupation, which loaded significantly onto one latent factor
(Trzesniewski et al. 2006).

2.2.3 | Polyvictimization

Lifetime exposure to several types of victimization was assessed
repeatedly when the children were 5, 7, 10, and 12 years of
age, and comprehensive dossiers were compiled for each child
with cumulative information about exposure between birth and
age 12 years to domestic violence between the mother and her
partner; frequent bullying by peers; physical abuse by an adult;
sexual abuse; emotional abuse/neglect; and physical neglect. The
dossiers comprised reports from caregivers of victimization using
questions based on the Multisite Child Development Project
(Dodge et al. 1990; Lansford et al. 2002), recorded narratives
of the caregiver interviews, recorded debriefings with research
workers who had coded any indication of abuse and neglect at
any of the successive home visits using the Home Observation for
Measurement of the Environment (HOME; Bradley and Caldwell
1977), and information from clinicians whenever the study team
made a child-protection referral. The dossiers were reviewed by
two independent researchers and rated for the presence and

severity (none/mild/severe) of each type of victimization. Inter-
rater agreement between the coders exceeded 85% among the
positive cases, and discrepantly coded cases were resolved by
consensus review. Full details on this measure have been reported
previously (Danese et al. 2016; Fisher et al. 2015).

2.2.4 | Maternal Warmth

Maternal warmth was assessed when the children were age 10
using a 5-minute speech sample (FMSS) from the mother to
elicit expressed emotion about each child. Trained interviewers
asked caregivers to describe each of their children (“For the next
5 minutes, I would like you to describe [child] to me; what is
[child] like?”). The mother was encouraged to talk freely with
few interruptions. However, if the mother found this difficult,
the interviewer could aid the mother with a series of semi-
structured probes, such as “In what ways would you like [child]
to be different?” Interviews about each twin were separated
in time by approximately 90 min. All interviews were audio-
taped with the mother’s consent. Two trained raters coded the
audiotapes (inter-rater reliability = 0.90) according to guidelines
adapted from the FMSS scoring manual and modified for use
with preschool children (see also Sandberg et al. 2003). The
raters underwent 2 weeks of training about coding expressed
emotion. Interrater reliability was established by having the raters
individually code audiotapes describing 40 children. The same
rater coded both twins in the same family. The rater was blind
to all other E-Risk Study data. A full description of the procedure
is detailed elsewhere (Caspi et al. 2004). Maternal warmth was
a global measure of the entire speech sample that captured
the warmth expressed about the child during the speech and
was coded 6-point scale, ranging from “high warmth” (5) and
“moderately high warmth” (4) to “very little” (1) or “no” (0)
warmth.
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TABLE 1 | E-Risk study sample characteristics.

Full sample (N = 2232)

Sample characteristics N %
Sex
Male 1092 49.00%
Female 1140 51.00%
Race/ethnicity
White 2018 90.40%
Black 42 1.90%
Asian 89 4.00%
Mixed 9 0.40%
Zygosity
Monozygotic 1246 56.00%
Dizygotic 986 44.00%
SES at age 5
Low 742 33.24%
Medium 738 33.06%
High 752 33.69%
Index of multiple
deprivation (2007)
Decile 1 (most deprived) 196 10.46%
Decile 2 178 9.50%
Decile 3 226 12.06%
Decile 4 160 8.54%
Decile 5 188 10.03%
Decile 6 134 10.14%
Decile 7 188 10.03%
Decile 8 190 10.14%
Decile 9 194 10.35%
10 (least deprived) 220 11.74%

Note: Percentages may not equal 100 due to missing data. Index of multiple
deprivation data was available for 1874 participants.

2.2.5 | Orderly Home

The state of the home, referred to here as “orderly home” (e.g.,
“Are visible rooms of the house clean?”), was obtained at the
age 10 visit via the Coder’s Impression Inventory (Kim-Cohen
et al. 2006), which is based on two main inventories, the HOME
(Bradley and Caldwell 1977) and the University of Washing-
ton Parenting Clinic questionnaire (Parent-Child Observations;
Webster-Stratton 1998). The Inventory was rated immediately
following the study visit by interviewers. Interviewers underwent
4-day training on the coding scheme. Higher scores reflected a
more orderly, safe, and less crowded home environment.

2.2.6 | Negative Parenting

The quality of parenting was assessed at the age 10 visit by trained
interviewers, who were blind to maternal psychopathology status,

as part of the Coder’s Impression Inventory as described above.
The negative parenting scale included seven items and measured
the extent to which each child experienced controlling, strict,
harsh, negligent, inconsistent, or erratic parenting behaviors.
High scores reflected more negative parenting. The internal
consistency was 0.72 and the inter-rater reliability was 0.92.

2.2.7 | Maternal Depression

At the age-10 assessment, mothers’ major depressive disorder
(MDD) was assessed by a trained clinician using the Diagnostic
Interview Schedule (Robins et al. 1995) according to DSM-IV
(American Psychiatric Association 1994) criteria. Mothers who
met criteria for MDD at any time over the past 5 years were
then asked to refer to the Life History Calendar (LHC) to specify
the timing of their depressive episodes. If mothers did not
meet criteria for MDD in the past 5 years, their score on all
reference periods was entered as zero. The LHC is a reliable visual
method for recalling the occurrence, timing, and duration of life
events, including psychopathology (Caspi et al. 1996). Specifically,
the reliability of recalling depressive episodes using the LHC
method was separately evaluated using a 1-month test-retest and
determined to be high at 93% (Kim-Cohen et al. 2006). Here a
dichotomous variable reflecting any maternal depression in the
past 5 years was derived. The prevalence of maternal 5-year MDD
was 37%, which is comparable to other population-based samples
of similar aged women in the UK (Abel et al. 2019) and likely
reflects the oversampling of high-risk families.

2.2.8 | Children’s IQ

Children’s IQ was tested at age 5 years using a short form of the
Wechsler Preschool and Primary Scale of Intelligence—Revised
(WPPSI; Wechsler 1990). Using two subtests (Vocabulary and
Block Design), children’s IQs were prorated following procedures
described by Sattler (1992, 998-1004) and then standardized with
a mean of 100 and a standard deviation of 15.

2.3 | Procedures

Initial home visits were conducted when the children were aged
5, with follow-up home visits occurred when children were
aged 7 years (98% participation), 10 years (96%), and 12 years
(96%). Home visits at ages 5, 7, 10, and 12 included assessments
with participants as well as their primary caretaker. Each twin
participant was assessed by a different interviewer. The Joint
South London and Maudsley and the Institute of Psychiatry NHS
Research Ethics Committee approved each phase of the study.
Parents gave written informed consent, and twins gave assent at
each assessment.

During the age-10 home visits, children completed an emotion
recognition sensitivity task via a PC laptop computer with a
touch-sensitive screen. Upon viewing each facial morph presen-
tation, children were asked to identify the emotion via written
labels including the four target emotions and a filler option (i.e.,
disgust; Figure 1c), which served to decrease the likelihood of
correct guesses. This task was administered in less than 20 min
on average.
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TABLE 2 | Descriptive statistics for main study variables.

Full sample (N = 2232)

Variables n Mean/% SD Range Skew Kurtosis
Covariates
IQatage5 2210 95.79 14.46 52-145 0.02 2.87
Emotion sensitivity at age 10
Anger 2120 38.91 15.41 10-100 0.54 3.18
Fear 2097 38.48 14.11 10-100 0.58 3.76
Sadness 2108 32.43 16.33 10-100 0.84 3.73
Happiness 2122 19.95 9.00 10-77 1.7 7.25
Negative emotion composite 2082 36.62 9.82 13-79 0.57 3.44
Parenting variables
Maternal depression 2132 38.43% — 0-1 — —
Polyvictimization 2232 0.36 0.72 0-5 2.54 10.67
Maternal warmth 2100 3.66 0.91 1-5 -0.31 2.92
Orderly home 2130 6.83 1.86 0-8 -1.78 5.49
Negative parenting 2132 0.84 1.63 0-12 2.89 1313

2.3.1 | Statistical Analyses

Our analyses proceeded in three steps. First, we tested for bivari-
ate associations between children’s facial emotion recognition
sensitivity and childhood polyvictimization, 1Q, and sex that
have been observed in prior studies and examined whether there
was a graded association between family SES and children’s
emotion recognition. Second, we applied multiple regressions to
test whether the relation between SES and emotion recognition
held after accounting for children’s IQ and sex. Third, we
estimated parallel mediation models in a structural equation
modeling (SEM) framework to test whether the association
between SES and emotion recognition was mediated by parenting
or household characteristics. Finally, a twin-difference design
was used to test whether differences in parenting experienced
between children in the same family, including levels of maternal
warmth, negative parenting, and exposure to polyvictimization,
predicted differences in siblings’ sensitivity to recognizing nega-
tive facial emotions. This approach (where for twin i with sibling
J: OUTCOME; — OUTCOME, = S, + f;*(Warmth; — Warmth;) +
¢;) holds constant, by design, family-level factors such as family
income and orderly home, as well as shared genetic factors, that
may otherwise confound associations.

SEM and twin difference models were fitted in Mplus Ver-
sion 8 (Muthén and Muthén 1998-2017) using full information
maximum likelihood (FIML) estimation to handle missing data
(Raykov 2005). FIML performs equally well, and is often better
than multiple imputation techniques, with respect to correcting
bias in estimates and recovering known population parameters
(Lee and Shi 2021). Missing data posed minimal threat to the
results due to high retention rates in E-Risk (over 95% response
rate across data collection points).

The COMPLEX option in Mplus was used to compute adjusted
standard error estimates and correct for the non-independence

of observations since children in our study were nested within
families (Odgers et al. 2009). Consistent with prior research
(Koizumi and Takagishi 2014; Leist and Dadds 2009; Pollak and
Sinha 2002), separate regression analyses were conducted for
children’s responses to each of the four emotions (i.e., angry,
fearful, sad, happy). For the mediation analyses, separate models
were fit for negative (average recognition sensitivity to anger,
fear, and sadness) and positive (happiness) emotion recognition
sensitivity. Eighteen participants were excluded from the analyses
due to technical difficulties or failure to complete the emotion
recognition task. To address potential non-normality and ensure
robust inference, bias-corrected bootstrap estimation with 10,000
samples was used to generate confidence intervals and standard
errors for all models.

3 | Results

3.1 | Descriptive Analyses

Descriptive statistics for the main study variables are reported
in Table 2. Children varied in their recognition sensitivity across
emotions, with children, on average, being most sensitive when
identifying happiness (m = 19.95, sd = 9.00) and least sensitive
when identifying anger (m = 38.91, sd = 15.41). The extent of
polyvictimization ranged from O to 5, with 73.5% of the sample
experiencing no victimization, 20.1% experiencing 1 form of
severe victimization, and 6.4% experiencing two or more types of
severe victimization.

Bivariate correlations among children’s emotion recognition sen-
sitivity scores and potential predictors are presented in Table 3.
Overall, age-5 IQ, age-5 SES, age-10 maternal warmth, and age-
10 orderly home were significantly and negatively associated
with recognition sensitivity scores for all four of the individual
emotions and the composite of the negative emotions, such that
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TABLE 3 | Correlations among children’s emotion recognition and main predictors.

Negative
Anger Fear Sadness composite Happiness
SES —0.07%** —0.11%** —0.06** —0.12%** —0.13***
[-0.11, —0.03] [-0.15, —0.06] [-0.10, —0.01] [-0.17, —0.08] [—0.18, —0.09]
1Q —0.09™** —0.13%** —0.08*** —0.16™** —0.20%**
[-0.13, —0.05] [-0.17, —=0.09] [-0.12, —0.03] [-0.20, —0.12] [-0.24, —0.16]
Female —0.05* —0.03 —0.08*** —0.09%** -0.03
[-0.09, —0.01] [-0.07, 0.02] [-0.12, —0.04] [-0.13, —0.04] [-0.07, 0.02]
Maternal warmth —0.09%** —0.06** —0.05* —0.11%** —0.08***
[-0.13, —0.05] [-0.11, —0.02] [-0.09, —0.01] [-0.15, —0.06] [-0.12, —0.03]
Orderly home —0.08*** —0.07** —0.08*** —0.12%** —0.09***
[-0.12, —0.03] [-0.12, —0.03] [-0.12, —0.03] [-0.16, —0.07] [-0.13, —0.04]
Negative parenting 0.06™* 0.05* 0.06™* 0.09*** 0.117%**
[0.02, 0.10] [<0.01, 0.08] [0.02, 0.11] [0.05,0.13] [0.07, 0.15]
Polyvictimization 0.03 0.04* 0.03 0.06™* 0.08***
[-0.01, 0.08] [<0.01, 0.09] [-0.01, 0.08] [0.02, 0.10] [0.04, 0.12]
Maternal depression 0.01 -0.02 0.01 <0.01 <0.01
[-0.04, 0.05] [—0.06, 0.02] [-0.03, 0.05] [—0.04, 0.04] [-0.05, 0.04]

Note: N = 2232. *p < 0.05; **p < 0.01, ***p < 0.001. Lower emotion recognition scores reflect quicker correct identification of emotions, as such higher SES is

associated with quicker correct identification of emotions (i.e., greater emotion recognition). Presented estimates are r-coefficients with 95% confidence intervals.

Abbreviations: IQ, intelligence quotient; SES, socioeconomic status.

children with higher SES, higher IQ, mothers who expressed
more warmth toward them, and those from more orderly homes
correctly identified the target emotion more quickly (rs = —0.05 to
—0.20). Girls were significantly quicker to correctly identify anger
and sadness than boys (rs = —0.05 to —0.08). Children whose
parents reported negative parenting behaviors were significantly
slower to correctly identify all emotions (rs = 0.05 to 0.11).
Polyvictimization was significantly associated with poorer emo-
tion recognition as measured by the negative emotion composite
(r = 0.06), as well as happiness and fear recognition sensitivity
scores (rs = 0.04 to 0.08). Maternal depression was not associated
with children’s performance for any of the individual emotions
or the composite of the three negative emotions (see Table S1 for
correlations among main predictors).

Behavioral genetic analyses indicated that 23.5% of the vari-
ation in children’s emotion recognition abilities (i.e., average
emotion recognition sensitivity across all four emotions) could
be attributed to additive genetic factors, whereas the remain-
ing 76.5% was attributable to environmental factors (common
environment, unique environment, and error).

3.2 | SES and Children’s Facial Emotion
Recognition

Figure 2 contrasts the levels of emotion sensitivity recognition
among children growing up in high, medium, and low SES
families. Children from higher SES families identified facial
emotions more quickly than those from lower SES families across
all four emotions. They were also faster at identifying fear and
sadness compared to children from middle SES families. Addi-

tionally, children from middle SES families identified happiness
more quickly than those from lower SES families. All effect
sizes were small (1, = 0.005 to 0.018). The association between
family SES and the negative emotion recognition composite is
presented in Figure 3, again showing that children from higher
SES families identified negative emotions more quickly than
children from lower and middle SES families (small effect size,
nﬁ = 0.018). As illustrated in Table 4, Model 1, mean recognition
sensitivity scores for all four emotions and the negative emotion
composite differed significantly by SES, such that higher SES
was associated with greater recognition sensitivity to facial
expressions of emotion, with associations ranging from 0.06
to 0.13. Next, in Model 2, SES continued to be a significant
predictor of sensitivity to fear, happiness, and the negative
emotion composite, even after accounting for IQ and sex. For
anger and sadness, the association between SES and emotion
recognition was reduced to non-significance, with higher 1Q
measured at age 5 and being female predicting greater sensitivity
to the recognition of both emotions at age 10. Childhood IQ was
the most consistent and robust predictor of children’s recognition
across all emotions and, along with sex, fully accounted for
the association between SES and the recognition of anger and
sadness.

3.3 | Mediational Pathways to Emotion
Recognition

We estimated parallel mediation models in a SEM framework to
test the direct effect of SES on children’s emotion recognition
sensitivity while accounting for the indirect effect(s) of SES
on emotion recognition sensitivity through maternal warmth,
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TABLE 4 | Regression results for emotion recognition.

Model 1 Model 2
b SE B p b SE B P
[95% CI] [95% CI]
Anger
SES -1.36 0.43 —-0.07 <0.01 -0.84 0.45 —-0.05 0.06
[-2.20, —0.52] [-1.72,0.04]
1Q —0.08 0.03 -0.07 <0.01
[-0.13, —0.03]
Female -1.47 0.71 —0.05 0.04
[—2.86, —0.08]
Fear
SES -1.81 0.39 -0.11 <0.01 -1.14 0.42 -0.07 <0.01
[—2.58, —1.04] [-1.97, -0.31]
1Q -0.10 0.02 -0.10 <0.01
[-0.15, —0.06]
Female —0.67 0.65 —0.02 0.30
[-1.93, 0.60]
Sadness
SES -1.13 0.43 —0.06 0.01 —0.65 0.46 —-0.03 0.16
[-1.97, —0.29] [-1.55,0.25]
1Q —-0.07 0.03 —-0.06 <0.01
[-0.12, —0.02]
Female -2.60 0.71 —0.08 <0.01
[-3.99, —1.20]
Happiness
SES —1.48 0.27 -0.13 <0.01 —-0.78 0.27 -0.07 <0.01
[-2.01, —0.95] [-1.31, —0.24]
IQ -0.1 0.02 -0.17 <0.01
[-0.14, —0.08]
Female -0.43 0.42 —-0.02 0.31
[-1.26, 0.40]
Negative
composite
SES —1.48 0.28 -0.12 <0.01 —-0.89 0.30 —-0.07 <0.01
[-2.01, —0.95] [-1.47, —0.31]
1Q -0.09 0.02 -0.13 <0.01
[-0.12, —0.06]
Female -1.69 0.45 —-0.09 <0.01
[-2.57, —0.80]

Note: N = 2232. Significant estimates at p < 0.05 are in bold with 95% confidence intervals (CIs) for the unstandardized coefficient (b). Model 1 tests the bivariate
association between SES and children’s emotion recognition. Model 2 tests this association while controlling for child IQ and sex. We clustered on family ID to
account for the non-independence of twin observations.

Abbreviations: IQ, intelligence quotient; SES, socioeconomic status.
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FIGURE 2 | SES gradient for recognition of facial emotional expressions. N = 2232. Error bars indicate standard errors. Multiple comparisons were

adjusted using the Bonferroni method. Higher socioeconomic status (SES) was associated with quicker correct identification of emotions (i.e., greater
emotion recognition). Effect sizes were small, ranging from 7712, =0.005 for anger and sadness to 7712, =0.018 for happiness. *p < 0.05, **p < 0.01, ***p < 0.001.
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FIGURE 3 | SES gradient for recognition of facial expressions of negative emotions. N = 2232. Error bars indicate standard errors. Multiple

comparisons were adjusted using the Bonferroni method. Higher socioeconomic status (SES) was associated with quicker correct identification of

emotions (i.e., greater emotion recognition), a small effect size, nﬁ = 0.018. *p < 0.05, **p < 0.01, **p < 0.001.

orderly home, and/or negative parenting. We initially hypoth-
esized that polyvictimization and maternal depression would
mediate this association. However, polyvictimization was only
associated with three of the five emotion recognition measures
(fear, the negative composite, and happiness) and these associ-
ations did not hold after accounting for IQ and sex (Table S2,
see also Table S3). Maternal depression failed to demonstrate any
statistically significant associations with the outcomes. Overall,
we found little evidence of an association between adversity
exposure and children’s emotion recognition.

To test for mediation, first, we evaluated whether the asso-
ciation between family SES and negative emotion recognition
was explained by three separate mediators: maternal warmth,
orderly home, and negative parenting. Three main paths were

simultaneously estimated: paths al-3, the association between
SES (the predictor) and each of the mediators; paths bl-3, the
association between each of the mediators and negative emotion
recognition (the outcome); and path c’, the association between
SES (the predictor) and negative emotion recognition (the out-
come), adjusted for each of the mediators. We also included IQ as
a covariate in the model given the robust association between IQ
and children’s emotion recognition.

Results for the negative emotion composite are shown in Figure 4.
The direct effect of SES on children’s recognition sensitivity to
negative emotions (path c) was no longer significant once the
mediational pathways were estimated (the effect size reduces
by 0.04; the p value changed from <0.01 to 0.10). The indirect
effect of SES on negative emotion recognition (path a*path
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FIGURE 4 | Parallel mediation model for negative emotion recognition. N = 2232. SES, socioeconomic status. All results are presented including
IQ as a covariate. Standardized coefficients are presented. The three mediators were allowed to correlate, not depicted here. Indirect effects were

tested using bias-corrected bootstrap estimation with 10,000 samples. Model fit: y? = 29.16, df = 3, comparative fit index = 0.95, root mean square

of approximation = 0.06 [0.04, 0.08], standardize root mean square residual = 0.03. We clustered on family ID to account for the non-independence of

twin observations.

b) was significant for maternal warmth (standardized coeffi-
cient = —0.02, p = 0.02, a small effect size), orderly home
(standardized coefficient = —0.02, p = 0.04, a small effect size),
but not for negative parenting (p = 0.32). Overall, the mediators
accounted for 47.3% of the variance of the total effect of SES on
negative emotion recognition.

Second, for happiness, we tested whether the association between
family SES and recognition of happiness was explained by
maternal warmth, orderly home, and/or negative parenting using
the same analyses described above for the composite. Results
are shown in Figure 5. The direct effect of SES on children’s
recognition sensitivity to happiness (path ¢) remained statistically
significant even after adjusting for maternal warmth, orderly
home, and negative parenting. Moreover, the indirect effect (path
a*path b) was not significant for any of the mediators, suggesting
the association between higher SES and enhanced recognition for
happiness is not mediated via maternal warmth, orderly home, or
negative parenting.

All findings were replicated when substituting the neighborhood
Index of Multiple Deprivation (IMD) deciles for family SES in
both the positive and negative emotion recognition mediation
models (see Figure S2).

3.4 | Within-Family Analyses

Twin difference models tested whether differences in parenting
(levels of maternal warmth, negative parenting, and exposure to
polyvictimization) experienced between same-age and same-sex
children growing up in the same family predicted differences in
siblings’ sensitivity to recognizing negative facial emotions. This

approach holds constant fixed family-level factors, such as family
income and orderly home, as well as shared genetic factors.

Children whose mothers expressed more warmth when describ-
ing them were more sensitive to the recognition of negative
emotions than their sibling about whom the mother expressed
less warmth (r = —0.06, p = 0.01; DZ twins: r = —0.03, p = 0.41; MZ
twins: r = —0.09, p < 0.01). No significant associations between
sibling differences in negative parenting or polyvictimization and
emotion recognition sensitivity emerged.

4 | Discussion

Findings from this study add in three ways to what is known
about connections between children’s emotion recognition and
childhood adversity. First, results show an SES gradient in emo-
tion recognition, with children in higher versus lower SES homes
exhibiting enhanced recognition of facial emotions. When iden-
tifying negative emotions, no differences were found between
children from low versus middle SES homes, while children
from low SES homes were slower than children in both middle
and high SES homes in their recognition of happiness. Second,
mediation analyses indicate that child IQ, maternal warmth, and
the state of children’s homes may explain observed differences in
facial emotion recognition between children from higher versus
middle to lower SES households. Third, contrary to prior studies
drawn from high-risk samples (e.g., maltreated children), we did
not observe a robust association between victimization during
childhood and emotion recognition. That is, among this large rep-
resentative sample, there was no evidence that polyvictimization
(or maternal depression) was associated with children’s ability
to recognize facial emotional expressions after accounting for
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FIGURE 5 | Parallel mediation model for positive emotion recognition. N = 2232. SES, socioeconomic status. All results are presented including IQ
as a covariate. Standardized coefficients are presented. The mediators were allowed to correlate, not depicted here. Indirect effects were tested using bias-
corrected bootstrap estimation with 10,000 samples. Model fit: x> = 29.17, df = 3, comparative fit index = 0.95, root mean square of approximation = 0.06

[0.04, 0.08], standardize root mean square residual = 0.03. We clustered on family ID to account for the non-independence of twin observations.

child IQ and sex, in keeping with previous work with population-
representative community samples (Dunn et al. 2018). This was
true when we used a broad measure of polyvictimization and
when we replicated our analyses using a more severe measure of
victimization between birth and 10 years of age only.

We hypothesized, and found, that children growing up in higher
versus lower SES households would exhibit enhanced recognition
sensitivity to emotional expressions. Importantly, we expected
that poverty would be a key contributor to reductions in emotion
recognition, such that children from low SES households would
have poorer emotion recognition relative to children from middle
or high SES households. However, across negative emotion
types, children in the low SES tertile demonstrated similar
emotion recognition skills to children in the middle SES tertile.
As such, our findings suggest that children from higher SES
households may have enhanced sensitivity to emotions relative
to other children. This study identified potential mediators of
the association between SES and children’s emotion recognition
to better understand how higher SES may canalize differences
in processing emotional information. Overall, maternal warmth
and orderly homes, but not negative parenting, polyvictimization,
or maternal depression, mediated the association between SES
and children’s emotion recognition, specifically their recognition
of negative emotions. When leveraging the sibling difference
study design, we also found evidence that maternal warmth was
uniquely associated with children’s abilities to accurately identify
facial emotions, as differences in maternal warmth between
children living in the same family (and sharing exposures to the
same family SES and exposure to unsafe, disorganized homes)
were associated with observed differences on the facial emotion
recognition task. Taken together, these findings suggest that

maternal warmth and home conditions may uniquely influence
young children’s development of facial emotion recognition
skills. Maternal warmth has previously been linked to both SES
(Davis-Kean 2005; Dodge et al. 1994; Liu et al. 2023) and children’s
emotional functioning (Berona et al. 2023). Similarly, younger
children residing in safe, organized homes tend to be more
accurate in identifying negative expressions of emotion (Raver
et al. 2015). Of note, in addition to maternal warmth and the
home atmosphere, IQ was a robust and consistent predictor of
children’s emotion recognition. This finding is in keeping with
previous research (Schlegel et al. 2020) and aligns with the
conceptualization of emotion recognition as a sensory-cognitive
ability that partly draws on individual differences in intelligence.
Results from the present study extend previous findings by
suggesting that greater maternal warmth and home atmospheres
that are safer and less crowded may account, in part, for the
greater emotion recognition displayed by children growing up in
higher SES homes.

Some limitations of this study point to possible directions for
future research. First, this is an observational longitudinal study
and while we find that factors such as SES and IQ at age 5
uniquely predict children’s emotional recognition at age 10, we
are not able to address causation with this design. Future research
that targets potentially modifiable factors included in our analysis
are required to address these questions. Second, we assume that
findings can be generalized from twins to the population of single-
tons. Some studies suggest that twins may be more similar than
singleton siblings in their facial emotion recognition (Anokhin
et al. 2010); however, our results are consistent with previous
findings in singletons demonstrating the predictive role of SES
on children’s emotion recognition (Raver et al. 2015). Third, our
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facial emotion recognition task captured multiple emotion types
but was limited to a single computer-based task paradigm. Future
research using multi-modal (e.g., vocal emotion recognition;
Amorim et al. 2021) and more dynamic assessments of emotion
recognition (e.g., videos of emotional expressions; Halberstadt
et al. 2022) across contexts is required to fully capture children’s
abilities. Fourth, the predictive utility of children’s facial emotion
skills should be tested in future work as prior research suggests
that, among low-SES children, those who display greater accuracy
and sensitivity in their emotion recognition skills also fare better
on a wide range of outcomes, including social functioning,
academic competence, and behavioral functioning (Corcoran
et al. 2018; Nix et al. 2013; Schultz et al. 2001). Finally, the
mediation effects observed in this study were small. This is not
unexpected, as prior work has shown that the main effects of
low SES and other forms of adversity on emotion recognition
tend to be modest, a finding we also replicated (Gerin et al. 2024;
Koizumi and Takagishi 2014; Pollak et al. 2009; Raver et al. 2015).
Mediated effects, particularly those involving multiple mediators
and covariates, as in the present study, are expected to be even
smaller (Walters 2019). Although small effects can still have
meaningful implications (Carey et al. 2023), it is also possible that
there are additional, unexamined pathways through which SES
may influence emotion recognition. Identifying and investigating
these alternative mechanisms represents an important direction
for future research.

With these limitations in mind, findings from this study point
to ways that children’s emotion recognition may be influenced
by SES, namely, via the influence that socioeconomic conditions
may have on maternal warmth and the state of the home.
Intervention efforts to improve children’s emotion recognition,
such as the emotion-based prevention program (Izard et al. 2004)
and Tuning in to Kids program (Havighurst et al. 2025), have
yielded promising results. The Tuning in to Kids program, in
particular, targets children’s emotion recognition by improving
parental socialization of emotion. Our findings support the
importance of parent and family factors on children’s emotion
recognition and suggest potential additional intervention targets.
Future intervention and experimental studies are required to test
whether modifications of these aspects of caregiving and the
home environment can lead to improved emotion recognition
among children, and in turn, improved social and emotional
functioning.

Author Contributions

Helen M. Milojevich: conceptualization, methodology, formal analysis,
data curation, writing - original draft, writing - review and editing,
visualization. Kelli L. Dickerson: methodology, formal analysis, vali-
dation, writing - original draft, writing — review and editing. Louise
Arseneault: methodology, writing — review and editing. Avshalom
Caspi: conceptualization, methodology, funding acquisition, investiga-
tion, project administration, resources, supervision, writing - review
and editing. Julia Kim-Cohen: conceptualization, data curation, formal
analysis, methodology, writing — review and editing. Andrea Danese:
conceptualization, writing - review and editing. Terrie E. Moffitt: con-
ceptualization, methodology, funding acquisition, investigation, project
administration, resources, supervision, writing - review and editing. Can-
dice L. Odgers: conceptualization, methodology, investigation, project

administration, resources, supervision, writing — original draft, writing -
review and editing.

Acknowledgments

We are grateful to the E-Risk study mothers and fathers, the twins, and
the twins’ teachers for their participation. Our thanks to the E-Risk team
for their dedication, hard work, and insights.

Ethics Statement

The Joint South London and Maudsley and the Institute of Psychiatry
Research Ethics Committee approved each phase of the study.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The dataset reported in the current article is not publicly available due
to lack of informed consent and ethical approval for open access but is
available upon request by qualified scientists. Requests require a concept
paper describing the purpose of data access, ethical approval at the
applicant’s institution, and provision for secure data access (for further
details, see here: https://eriskstudy.com/data-access/).

References

Abel, K. M., H. Hope, E. Swift, et al. 2019. “Prevalence of Maternal Mental
Illness Among Children and Adolescents in the UK Between 2005 and
2017: A National Retrospective Cohort Analysis.” Lancet Public Health 4,
no. 6: €291-e300.

American Psychiatric Association. 1994. Diagnostic and Statistical Man-
ual of Mental Disorders, 4th ed., American Psychiatric Association.

Amorim, M., A. Anikin, A. J. Mendes, C. F. Lima, S. A. Kotz, and A. P.
Pinheiro. 2021. “Changes in Vocal Emotion Recognition Across the Life
Span.” Emotion 21, no. 2: 315-325. https://doi.org/10.1037/emo0000692.

Anokhin, A. P., S. Golosheykin, and A. C. Heath. 2010. “Heritability of
Individual Differences in Cortical Processing of Facial Affect.” Behavior
Genetics 40: 178-185. https://doi.org/10.1007/s10519-010-9337-1.

Assed, M. M., T. C. Khafif, G. O. Belizario, R. Fatorelli, C. C. D. A.
Rocca, and A. de Padua Serafim. 2020. “Facial Emotion Recognition in
Maltreated Children: A Systematic Review.” Journal of Child and Family
Studies 29: 1493-1509. https://doi.org/10.1007/510826-019-01636-w.

Batty, M., and M. J. Taylor. 2006. “The Development of Emotional Face
Processing During Childhood.” Developmental Science 9, no. 2: 207-220.
https://doi.org/10.1111/j.1467-7687.2006.00480.x.

Bennett, D. S., M. Bendersky, and M. Lewis. 2005. “Antecedents of
Emotion Knowledge: Predictors of Individual Differences in Young
Children.” Cognition & Emotion 19, no. 3: 375-396. https://doi.org/10.
1080/02699930441000201.

Berona, J., A. W. Sroka, K. L. Gelardi, A. E. Guyer, A. E. Hipwell, and K.
Keenan. 2023. “Maternal Socialization of Emotion and the Development
of Emotion Regulation in Early Adolescent Girls.” Emotion 23, no. 3: 872-
878. https://doi.org/10.1037/emo0001110.

Bérubé, A., C. Blais, A. Fournier, et al. 2020. “Childhood Maltreatment
Moderates the Relationship Between Emotion Recognition and Maternal
Sensitive Behaviors.” Child Abuse & Neglect 102: 104432. https://doi.org/
10.1016/j.chiabu.2020.104432.

Bérubé, A., J. Turgeon, C. Blais, and D. Fiset. 2023. “Emotion Recognition
in Adults With a History of Childhood Maltreatment: A Systematic
Review.” Trauma, Violence, & Abuse 24, no. 1: 278-294. https://doi.org/
10.1177/15248380211029403.

Berzenski, S. R., and T. M. Yates. 2017. “The Differential Influences
of Parenting and Child Narrative Coherence on the Development of

12 of 15

Developmental Science, 2025

95U8017 SUOWIWOD SA1E81D 8 |qeot[dde aup Ag peusencb a1e 8jole YO ‘9SN Jo Sojnu Joj Akeuqi8UlJUQ A8]IM UO (SUONIPUD-pUE-SWB)L00" A3 | 1M AleIq1jeul Juo//SAny) SUORIPUOD pue Swid | U1 8eS *[520z/0T/60] uo AkeidiTauljuo AB|im ‘uopuoebe|oD sBuif Aq 22002 99p/TTTT OT/I0p/w00" A8 1M AreIqijeuluo//Sdny woij pepeojumod ‘9 ‘520z ‘/89..9%T


https://eriskstudy.com/data-access/
https://doi.org/10.1037/emo0000692
https://doi.org/10.1007/s10519-010-9337-1
https://doi.org/10.1007/s10826-019-01636-w
https://doi.org/10.1111/j.1467-7687.2006.00480.x
https://doi.org/10.1080/02699930441000201
https://doi.org/10.1037/emo0001110
https://doi.org/10.1016/j.chiabu.2020.104432
https://doi.org/10.1177/15248380211029403

Emotion Recognition.” Developmental Psychology 53, no. 10: 1912-1923.
https://doi.org/10.1037/dev0000395.

Bradley, R. H., and B. M. Caldwell. 1977. “Home Observation for Measure-
ment of the Environment: A Validation Study of Screening Efficiency.”
American Journal of Mental Deficiency 81: 417-420.

Briggs-Gowan, M. J., D. Grasso, Y. Bar-Haim, et al. 2016. “Attention Bias
in the Developmental Unfolding of Post-Traumatic Stress Symptoms in
Young Children at Risk.” Journal of Child Psychology and Psychiatry 57,
no. 9: 1083-1091. https://doi.org/10.1111/jcpp.12577.

Brown, S. M., L. J. Schlueter, E. Hurwich-Reiss, J. Dmitrieva, E. Miles,
and S. E. Watamura. 2020. “Parental Buffering in the Context of Poverty:
Positive Parenting Behaviors Differentiate Young Children’s Stress Reac-
tivity Profiles.” Development and Psychopathology 32, no. 5: 1778-1787.
https://doi.org/10.1017/S0954579420001224.

Camras, L. A, J. G. Grow, and S. C. Ribordy. 1983. “Recognition of Emo-
tional Expression by Abused Children.” Journal of Clinical Child & Ado-
lescent Psychology 12: 325-328. https://doi.org/10.1080/15374418309533152.

Camras, L. A., S. Ribordy, J. Hill, S. Martino, S. Spaccarelli, and R. Stefani.
1988. “Recognition and Posing of Emotional Expressions by Abused
Children and Their Mothers.” Developmental Psychology 24: 776-781.
http://doi.org/10.1037/0012-1649.24.6.776.

Carey, E. G., I. Ridler, T. J. Ford, and A. Stringaris. 2023. “Editorial
Perspective: When Is a ‘Small Effect’” Actually Large and Impactful?.”
Journal of Child Psychology and Psychiatry 64, no. 11: 1643-1647. https://
doi.org/10.1111/jcpp.13817.

Caspi, A., T. E. Moffitt, A. Thornton, et al. 1996. “The Life History
Calendar: A Research and Clinical Assessment Method for Collecting
Retrospective Event-history Data.” International Journal of Methods in
Psychiatric Research 6, no. 2: 101-114. https://doi.org/10.1002/(SICI)1234-
988X(199607)6:2(101::AID-MPR156)3.3.CO;2-E.

Caspi, A., T. E. Moffitt, J. Morgan, et al. 2004. “Maternal Expressed
Emotion Predicts Children’s Antisocial Behavior Problems: Using
Monozygotic-twin Differences to Identify Environmental Effects on
Behavioral Development.” Developmental Psychology 40, no. 2: 149-161.
https://doi.org/10.1037/0012-1649.40.2.149.

Castro, V. L., A. N. Cooke, A. G. Halberstadt, and P. Garrett-Peters.
2018. “Bidirectional Linkages Between Emotion Recognition and Problem
Behaviors in Elementary School Children.” Journal of Nonverbal Behavior
42:155-178. https://doi.org/10.1007/s10919-017-0269-9.

Cooper, K., and K. Stewart. 2021. “Does Household Income Affect
Children’s Outcomes? A Systematic Review of the Evidence.” Child
Indicators Research 14, no. 3: 981-1005. https://doi.org/10.1007/s12187-
020-09782-0.

Corcoran, R. P, A. C. Cheung, E. Kim, and C. Xie. 2018. “Effective
Universal School-Based Social and Emotional Learning Programs for
Improving Academic Achievement: A Systematic Review and Meta-
Analysis of 50 Years of Research.” Educational Research Review 25: 56-72.
https://doi.org/10.1016/j.edurev.2017.12.001.

Danese, A., T. E. Moffitt, L. Arseneault, et al. 2016. “The Origins of
Cognitive Deficits in Victimized Children: Implications for Neuroscien-
tists and Clinicians.” American Journal of Psychiatry 174, no. 4: 349-361.
https://doi.org/10.1176/appi.ajp.2016.16030333.

Davis-Kean, P. E. 2005. “The Influence of Parent Education and Family
Income on Child Achievement: The Indirect Role of Parental Expec-
tations and the Home Environment.” Journal of Family Psychology 19:
294-304. https://doi.org/10.1037/0893-3200.19.2.294.

Denham, S. A., H. H. Bassett, E. Way, M. Mincic, K. Zinsser, and
K. Graling. 2012. “Preschoolers’ Emotion Knowledge: Self-Regulatory
Foundations, and Predictions of Early School Success.” Cognition &
Emotion 26, no. 4: 667-679. https://doi.org/10.1080/02699931.2011.602049.

Dodge, K. A, J. E. Bates, and G. S. Pettit. 1990. “Mechanisms in the
Cycle of Violence.” Science 250, no. 4988: 1678-1683. https://doi.org/10.
1126/science.2270481.

Dodge, K. A., G. S. Pettit, and J. E. Bates. 1994. “Socialization Mediators
of the Relation Between Socioeconomic Status and Child Conduct Prob-
lems.” Child Development 65: 649-665. https://doi.org/10.2307/1131407.

Dotterer, A. M., I. U. Iruka, and E. Pungello. 2012. “Parenting, Race, and
Socioeconomic Status: Links to School Readiness.” Family Relations 61:
657-670. https://doi.org/10.1111/j.1741-3729.2012.00716.x.

Dunn, E. C.,, K. M. Crawford, T. W. Soare, et al. 2018. “Exposure to
Childhood Adversity and Deficits in Emotion Recognition: Results From
a Large, Population-Based Sample.” Journal of Child Psychology and
Psychiatry 59, no. 8: 845-854. https://doi.org/10.1111/jcpp.12881.

Eisenberg, N., A. Cumberland, and T. L. Spinrad. 1998. “Parental Social-
ization of Emotion.” Psychological Inquiry 9, no. 4: 241-273. https://doi.
0rg/10.1207/s15327965pli0904 _1.

Ekman, P, and W. V. Friesen. 1976. “Measuring Facial Movement.”
Environmental Psychology and Nonverbal Behavior 1: 56-75. https://doi.
0rg/10.1007/BF01115465.

Fisher, H. L., A. Caspi, T. E. Moffitt, et al. 2015. “Measuring Ado-
lescents’ Exposure to Victimization: The Environmental Risk (E-Risk)
Longitudinal Twin Study.” Development and Psychopathology 27, no. 4pt2:
1399-1416. https://doi.org/10.1017/S0954579415000838.

Fries, A. B. W,, and S. D. Pollak. 2004. “Emotion Understanding
in Postinstitutionalized Eastern European Children.” Development and
Psychopathology 16: 355-369. https://doi.org/10.1017/S0954579404044554.

Gao, X., and D. Maurer. 2009. “Influence of Intensity on Children’s
Sensitivity to Happy, Sad, and Fearful Facial Expressions.” Journal of
Experimental Child Psychology 102, no. 4: 503-521. https://doi.org/10.1016/
j.jecp.2008.11.002.

Garcia, S. E., and E. C. Tully. 2020. “Children’s Recognition of Happy,
Sad, and Angry Facial Expressions Across Emotive Intensities.” Journal of
Experimental Child Psychology 197: 104881. https://doi.org/10.1016/j.jecp.
2020.104881.

Garrett-Peters, P. T., I. Mokrova, L. Vernon-Feagans, M. Willoughby,
and Y. Pan, Family Life Project Key Investigators. 2016. “The Role of
Household Chaos in Understanding Relations Between Early Poverty and
Children’s Academic Achievement.” Early Childhood Research Quarterly
37:16-25. https://doi.org/10.1016/j.ecresq.2016.02.004.

Gerin, M. I, E. Viding, L. Neil, et al. 2024. “Heightened Response
to Positive Facial Cues as a Potential Marker of Resilience Following
Childhood Adversity.” European Journal of Psychotraumatology 15, no. 1:
2309783. https://doi.org/10.1080/20008066.2024.2309783.

Halberstadt, A. G., A. N. Cooke, P. W. Garner, S. A. Hughes, D. Oertwig,
and S. D. Neupert. 2022. “Racialized Emotion Recognition Accuracy and
Anger Bias of Children’s Faces.” Emotion 22, no. 3: 403-417. https://doi.
0rg/10.1037/emo0000756.

Havighurst, S. S., C. C. Ambrosi, A. E. Harley, and C. E. Kehoe. 2025.
“Tuning in to Kids: Theoretical Basis, Program Description, and Factors
Impacting Effectiveness.” Journal of Applied Developmental Psychology
98:101797. https://doi.org/10.1016/j.appdev.2025.101797.

Herba, C. M., S. Landau, T. Russell, C. Ecker, and M. L. Phillips. 2006.
“The Development of Emotion-Processing in Children: Effects of Age,
Emotion, and Intensity.” Journal of Child Psychology and Psychiatry 47,
no. 11: 1098-1106. https://doi.org/10.1111/j.1469-7610.2006.01652.X.

Hicks, A. L., M. S. Handcock, N. Sastry, and A. R. Pebley. 2018. “Sequential
Neighborhood Effects: The Effect of Long-Term Exposure to Concentrated
Disadvantage on Children’s Reading and Math Test Scores.” Demography
55: 1-31. https://doi.org/10.1007/s13524-017-0636-5.

Hoehl, S., L. Palumbo, C. Heinisch, and T. Striano. 2008. “Infants’
attention Is Biased by Emotional Expressions and Eye Gaze Direc-
tion.” Neuroreport 19, no. 5: 579-582. https://doi.org/10.1097/WNR.
0b013e3282f97897.

Izard, C. E., C. J. Trentacosta, K. A. King, and A. J. Mostow. 2004.
“An Emotion-Based Prevention Program for Head Start Children.” Early

Developmental Science, 2025

13 of 15

8512017 SUOWILIOD SO 3jqeotjdde aup Aq peusenob ae ssjole O ‘SN JO S9N Joj Aleid1T8UIUO AB]IA UO (SUORPUOD-PUE-SLUBY IO A8 | M A.d 1 BUI|UO//SAIY) SUORIPUOD PUe SWS | 8U3 885 *[S520Z/0T/60] U0 ARiqiTaulluO AB|1M ‘Uopuo 8B (00 sBuls Aq 22002 '9S8P/TTTT OT/I0p/LOD A3 1M Akeiqijeul |Uo//SAnY WOy papeojumoq ‘9 ‘G20 ‘289.L9T


https://doi.org/10.1037/dev0000395
https://doi.org/10.1111/jcpp.12577
https://doi.org/10.1017/S0954579420001224
https://doi.org/10.1080/15374418309533152
http://doi.org/10.1037/0012-1649.24.6.776
https://doi.org/10.1111/jcpp.13817
https://doi.org/10.1002/(SICI)1234-988X(199607)6:2%3C101::AID-MPR156%3E3.3.CO;2-E
https://doi.org/10.1037/0012-1649.40.2.149
https://doi.org/10.1007/s10919-017-0269-9
https://doi.org/10.1007/s12187-020-09782-0
https://doi.org/10.1016/j.edurev.2017.12.001
https://doi.org/10.1176/appi.ajp.2016.16030333
https://doi.org/10.1037/0893-3200.19.2.294
https://doi.org/10.1080/02699931.2011.602049
https://doi.org/10.1126/science.2270481
https://doi.org/10.2307/1131407
https://doi.org/10.1111/j.1741-3729.2012.00716.x
https://doi.org/10.1111/jcpp.12881
https://doi.org/10.1207/s15327965pli0904_1
https://doi.org/10.1007/BF01115465
https://doi.org/10.1017/S0954579415000838
https://doi.org/10.1017/S0954579404044554
https://doi.org/10.1016/j.jecp.2008.11.002
https://doi.org/10.1016/j.jecp.2020.104881
https://doi.org/10.1016/j.ecresq.2016.02.004
https://doi.org/10.1080/20008066.2024.2309783
https://doi.org/10.1037/emo0000756
https://doi.org/10.1016/j.appdev.2025.101797
https://doi.org/10.1111/j.1469-7610.2006.01652.x
https://doi.org/10.1007/s13524-017-0636-5
https://doi.org/10.1097/WNR.0b013e3282f97897

Education & Development 15, no. 4: 407-422. https://doi.org/10.1207/
s15566935eed1504_4.

Kim-Cohen, J., A. Caspi, A. Taylor, et al. 2006. “MAOA, Maltreatment,
and Gene-environment Interaction Predicting Children’s Mental Health:
New Evidence and a Meta-analysis.” Molecular Psychiatry 11, no. 10: 903-
913. https://doi.org/10.1038/sj.mp.4001851.

Koizumi, M., and H. Takagishi. 2014. “The Relationship Between Child
Maltreatment and Emotion Recognition.” PLOS ONE 9, no. 1: e86093.
https://doi.org/10.1371/journal.pone.0086093.

Kohls, G., S. Baumann, M. Gundlach, et al. 2020. “Investigating Sex
Differences in Emotion Recognition, Learning, and Regulation Among
Youths With Conduct Disorder.” Journal of the American Academy of
Child & Adolescent Psychiatry 59, no. 2: 263-273. https://doi.org/10.1016/
j.jaac.2019.04.003.

Kujawa, A., L. E. A. Dougherty, C. E. Durbin, R. Laptook, D. Torpey,
and D. N. Klein. 2014. “Emotion Recognition in Preschool Children:
Associations With Maternal Depression and Early Parenting.” Devel-
opment and Psychopathology 26, no. 1: 159-170. https://doi.org/10.1017/
S0954579413000928.

Lansford, J. E., K. A. Dodge, G. S. Pettit, J. E. Bates, J. Crozier, and J.
Kaplow. 2002. “A 12-Year Prospective Study of the Long-Term Effects
of Early Child Physical Maltreatment on Psychological, Behavioral, and
Academic Problems in Adolescence.” Archives of Pediatrics & Adolescent
Medicine 156, no. 8: 824-830. https://doi.org/10.1001/archpedi.156.8.824.

Leist, T., and M. R. Dadds. 2009. “Adolescents’ Ability to Read Different
Emotional Faces Relates to Their History of Maltreatment and Type of
Psychopathology.” Clinical Child Psychology and Psychiatry 14: 237-250.
https://doi.org/10.1177/1359104508100887.

Lee, T., and D. Shi. 2021. “A Comparison of Full Information Maximum
Likelihood and Multiple Imputation in Structural Equation Modeling
With Missing Data.” Psychological Methods 26, no. 4: 466-485. https://doi.
0rg/10.1037/met0000381.

Liu, G., Z. Zhao, B. Li, Y. Pan, and G. Cheng. 2023. “Parental Psycho-
logical Well-Being and Parental Emotional Warmth as Mediators of the
Relationship Between Family Socioeconomic Status and Children’s Life
Satisfaction.” Current Psychology 42, no. 27: 23958-23965. https://doi.org/
10.1007/512144-022-03568-z.

Lunkenheimer, E. S., A. M. Shields, and K. S. Cortina. 2007. “Parental
Emotion Coaching and Dismissing in Family Interaction.” Social Devel-
opment 16: 232-248. https://doi.org/10.1111/j.1467-9507.2007.00382.x.

Masten, C. L., A. E. Guyer, H. B. Hodgdon, et al. 2008. “Recognition of
Facial Emotions Among Maltreated Children With High Rates of Post-
Traumatic Stress Disorder.” Child Abuse & Neglect 32: 139-153. https://doi.
0rg/10.1016/j.chiabu.2007.09.006.

Maurer, K. 2023. “The Self-Regulation Capacities of Young People
Exposed to violence.” In Children and Adolescents’ Experiences of Violence
and Abuse at Home, 84-94. Routledge.

McKown, C., L. M. Gumbiner, N. M. Russo, and M. Lipton. 2009. “Social-
Emotional Learning Skill, Self-Regulation, and Social Competence in
Typically Developing and Clinic-Referred Children.” Journal of Clini-
cal Child & Adolescent Psychology 38: 858-871. https://doi.org/10.1080/
15374410903258934.

Moffitt, T. E., and E.-R. S. Team. 2002. “Teen-aged Mothers in Contempo-
rary Britain.” Journal of Child Psychology and Psychiatry 43, no. 6: 727-742.
https://doi.org/10.1111/1469-7610.00082.

Montirosso, R., M. Peverelli, E. Frigerio, M. Crespi, and R. Borgatti. 2010.
“The Development of Dynamic Facial Expression Recognition at Different
Intensities in 4- to 18-Year-Olds.” Social Development 19, no. 1: 71-92.
https://doi.org/10.1111/j.1467-9507.2008.00527.X.

Moulson, M. C., N. A. Fox, C. H. Zeanah, and C. A. Nelson. 2009.
“Early Adverse Experiences and the Neurobiology of Facial Emotion
Processing.” Developmental Psychology 45: 17-30. https://doi.org/10.1037/
a0014035.

Muthén, L. K., and B. O. Muthén. 1998-2017. Mplus User’s Guide. 7th ed.
Muthén & Muthén.

Nix, R. L., K. L. Bierman, C. E. Domitrovich, and S. Gill. 2013. “Promoting
Children’s Social-Emotional Skills in Preschool Can Enhance Academic
and Behavioral Functioning in Kindergarten: Findings From Head Start
REDL.” Early Education & Development 24:1000-1019. https://doi.org/10.
1080/10409289.2013.825565.

Odgers, C. L., T. E. Moffitt, L. M. Tach, et al. 2009. “The Protective Effects
of Neighborhood Collective Efficacy on British Children Growing Up in
Deprivation: A Developmental Analysis.” Developmental Psychology 45,
no. 4: 942-957. https://doi.org/10.1037/a0016162.

Olderbak, S., O. Wilhelm, A. Hildebrandt, and J. Quoidbach. 2019.
“Sex Differences in Facial Emotion Perception Ability Across the Lifes-
pan.” Cognition and Emotion 33, no. 3: 579-588. https://doi.org/10.1080/
02699931.2018.1454403.

Paine, A. L., S. H. van Goozen, D. T. Burley, R. Anthony, and K. H. Shelton.
2023. “Facial Emotion Recognition in Adopted Children.” European Child
& Adolescent Psychiatry 32, no. 1: 87-99. https://doi.org/10.1007/s00787-
021-01829-z.

Parker, S. W., and C. A. Nelson. 2005. “The Impact of Early Institutional
Rearing on the Ability to Discriminate Facial Expressions of Emotion: An
Event-Related Potential Study.” Child Development 76: 54-72.

Pears, K. C., and P. A. Fisher. 2005. “Emotion Understanding and
Theory of Mind Among Maltreated Children in Foster Care: Evidence of
Deficits.” Development and Psychopathology 17: 47-65. https://doi.org/10.
1017/S0954579405050030.

Pollak, S. D., D. Cicchetti, K. Hornung, and A. Reed. 2000. “Recognizing
Emotion in Faces: Developmental Effects of Child Abuse and Neglect.”
Developmental Psychology 36: 679-688. http://doi.org/10.1037/0012-1649.
36.5.679.

Pollak, S. D., and D. J. Kistler. 2002. “Early Experience Is Associated With
the Development of Categorical Representations for Facial Expressions of
Emotion.” Proceedings of the National Academy of Sciences 99: 9072-9076.
http://doi.org/10.1073/pnas.142165999.

Pollak, S. D., M. Messner, D. J. Kistler, and J. F. Cohn. 2009. “Development
of Perceptual Expertise in Emotion Recognition.” Cognition 110: 242-247.
http://doi.org/10.1016/j.cognition.2008.10.010.

Pollak, S. D., and P. Sinha. 2002. “Effects of Early Experience on Children’s
Recognition of Facial Displays of Emotion.” Developmental Psychology 38:
784-791. https://doi.org/10.1037//0012-1649.38.5.784.

Porter-Vignola, E., L. Booij, G. Bossé-Chartier, P. Garel, and C.
M. Herba. 2021. “Emotional Facial Expression Recognition and
Depression in Adolescent Girls: Associations With Clinical Features.”
Psychiatry Research 298: 113777. https://doi.org/10.1016/j.psychres.2021.
113777.

Priel, A., M. Zeev-Wolf, A. Djalovski, and R. Feldman. 2020. “Maternal
Depression Impairs Child Emotion Understanding and Executive Func-
tions: The Role of Dysregulated Maternal Care Across the First Decade of
Life.” Emotion 20, no. 6: 1042-1058. https://doi.org/10.1037/emo0000614.

Raver, C. C., C. Blair, and P. Garrett-Peters, and Family Life Project
Key Investigators. 2015. “Poverty, Household Chaos, and Interparental
Aggression Predict Children’s Ability to Recognize and Modulate Nega-
tive Emotions.” Development and Psychopathology 27: 695-708. http://doi.
0rg/10.1017/S0954579414000935.

Raykov, T. 2005. “Analysis of Longitudinal Studies With Missing Data
Using Covariance Structure Modeling With Full-Information Maximum
Likelihood.” Structural Equation Modeling 12: 493-505. https://doi.org/10.
1207/s15328007sem1203_8.

Riddell, C., M. Nikoli¢, E. Dusseldorp, and M. E. Kret. 2024. “Age-related
Changes in Emotion Recognition Across Childhood: A Meta-Analytic
Review.” Psychological Bulletin 150, no. 9: 1094-1117. https://doi.org/10.
1037/bul0000442.

14 of 15

Developmental Science, 2025

8512017 SUOWILIOD SO 3jqeotjdde aup Aq peusenob ae ssjole O ‘SN JO S9N Joj Aleid1T8UIUO AB]IA UO (SUORPUOD-PUE-SLUBY IO A8 | M A.d 1 BUI|UO//SAIY) SUORIPUOD PUe SWS | 8U3 885 *[S520Z/0T/60] U0 ARiqiTaulluO AB|1M ‘Uopuo 8B (00 sBuls Aq 22002 '9S8P/TTTT OT/I0p/LOD A3 1M Akeiqijeul |Uo//SAnY WOy papeojumoq ‘9 ‘G20 ‘289.L9T


https://doi.org/10.1207/s15566935eed1504_4
https://doi.org/10.1038/sj.mp.4001851
https://doi.org/10.1371/journal.pone.0086093
https://doi.org/10.1016/j.jaac.2019.04.003
https://doi.org/10.1017/S0954579413000928
https://doi.org/10.1001/archpedi.156.8.824
https://doi.org/10.1177/1359104508100887
https://doi.org/10.1037/met0000381
https://doi.org/10.1007/s12144-022-03568-z
https://doi.org/10.1111/j.1467-9507.2007.00382.x
https://doi.org/10.1016/j.chiabu.2007.09.006
https://doi.org/10.1080/15374410903258934
https://doi.org/10.1111/1469-7610.00082
https://doi.org/10.1111/j.1467-9507.2008.00527.x
https://doi.org/10.1037/a0014035
https://doi.org/10.1080/10409289.2013.825565
https://doi.org/10.1037/a0016162
https://doi.org/10.1080/02699931.2018.1454403
https://doi.org/10.1007/s00787-021-01829-z
https://doi.org/10.1017/S0954579405050030
http://doi.org/10.1037/0012-1649.36.5.679
http://doi.org/10.1073/pnas.142165999
http://doi.org/10.1016/j.cognition.2008.10.010
https://doi.org/10.1037//0012-1649.38.5.784
https://doi.org/10.1016/j.psychres.2021.113777
https://doi.org/10.1037/emo0000614
http://doi.org/10.1017/S0954579414000935
https://doi.org/10.1207/s15328007sem1203_8
https://doi.org/10.1037/bul0000442

Robins, L. N., L. Cottler, K. K. Bucholz, and W. Compton. 1995. Diag-
nostic Interview Schedule for DSM-IV. Washington University School of
Medicine.

Ruba, A. L., and S. D. Pollak. 2020. “The Development of Emotion Rea-
soning in Infancy and Early Childhood.” Annual Review of Developmental
Psychology 2, no. 1: 503-531. https://doi.org/10.1146/annurev-devpsych-
060320-102556.

Sadri, A., and T. M. Yates. 2024. “Maternal Support in Preschool and
Child Behavior Problems: The Mediating Role of Childhood Emotion
Knowledge.” Developmental Psychology 61, no. 4: 665-678. https://doi.org/
10.1037/dev0001859.

Saitadze, I., and M. Lalayants. 2021. “Mechanisms That Mitigate the
Effects of Child Poverty and Improve Children’s Cognitive and Social-
Emotional Development: A Systematic Review.” Child & Family Social
Work 26, no. 3: 289-308. https://doi.org/10.1111/cfs.12809.

Sandberg, S., M. Rutter, and J. Jarvi. 2003. “Brief Measure of Expressed
Emotion: Internal Consistency and Stability Over Time.” International
Journal of Methods in Psychiatric Research 12, no. 4: 182-191. https://doi.
0rg/10.1002/mpr.155.

Sarsour, K., M. Sheridan, D. Jutte, A. Nuru-Jeter, S. Hinshaw, and
W. T. Boyce. 2011. “Family Socioeconomic Status and Child Executive
Functions: The Roles of Language, Home Environment, and Single
Parenthood.” Journal of the International Neuropsychological Society 17:
120-132. https://doi.org/10.1017/S1355617710001335.

Sattler, J. M. 1992. Assessment of Children WISC-III and WPPSI-R
Supplement. Author.

Schifer, J. L., K. A. McLaughlin, G. G. Manfro, et al. 2023. “Threat and
Deprivation Are Associated With Distinct Aspects of Cognition, Emo-
tional Processing, and Psychopathology in Children and Adolescents.”
Developmental Science 26, no. 1: €13267. https://doi.org/10.1111/desc.13267.

Schlegel, K., T. Palese, M. S. Mast, T. H. Rammsayer, J. A. Hall, and N. A.
Murphy. 2020. “A Meta-Analysis of the Relationship Between Emotion
Recognition Ability and Intelligence.” Cognition and Emotion 34, no. 2:
329-351. https://doi.org/10.1080/02699931.2019.1632801.

Schultz, D., C. E. Izard, B. P. Ackerman, and E. A. Youngstrom.
2001. “Emotion Knowledge in Economically Disadvantaged Children:
Self-Regulatory Antecedents and Relations to Social Difficulties and
Withdrawal.” Development and Psychopathology 13: 53-67.

Shablack, H., and K. A. Lindquist. 2019. “The Role of Language in Emo-
tional development.” In Handbook of Emotional Development, 451-478.
Springer.

Skinner, A. T., S. Gurdal, L. Chang, P. Oburu, and S. Tapanya. 2022.
“Dyadic Coping, Parental Warmth, and Adolescent Externalizing Behav-
ior in Four Countries.” Journal of Family Issues 43, no. 1: 237-258. https://
doi.org/10.1177/0192513X21993851.

Székely, E., N. Lucassen, H. Tiemeier, et al. 2014. “Maternal Depres-
sive Symptoms and Sensitivity Are Related to Young Children’s
Facial Expression Recognition: The Generation R Study.” Develop-
ment and Psychopathology 26, no. 2: 333-345. https://doi.org/10.1017/
S50954579413001028.

Tonks, J., W. H. Williams, I. Frampton, P. Yates, and A. Slater. 2007.
“Assessing Emotion Recognition in 9-15-Years Olds: Preliminary Analysis
of Abilities in Reading Emotion From Faces, Voices and Eyes.” Brain
Injury 21, no. 6: 623-629. https://doi.org/10.1080/02699050701426865.

Trentacosta, C. J., and S. E. Fine. 2010. “Emotion Knowledge, Social
Competence, and Behavior Problems in Childhood and Adolescence: A
Meta-Analytic Review.” Social Development 19: 1-29. https://doi.org/10.
1037/0022-3514.91.4.780.

Trouton, A., F. M. Spinath, and R. Plomin. 2002. “Twins Early Develop-
ment Study (TEDS): A Multivariate, Longitudinal Genetic Investigation
of Language, Cognition and Behavior Problems in Childhood.” Twin
Research and Human Genetics 5: 444-448. https://doi.org/10.1375/twin.5.
5.444.

Trzesniewski, K. H., T. E. Moffitt, A. Caspi, A. Taylor, and B. Maughan.
2006. “Revisiting the Association Between Reading Achievement and
Antisocial Behavior: New Evidence of an Environmental Explanation
from a Twin Study.” Child Development 77, no. 1: 72-88. https://doi.org/
10.1111/j.1467-8624.2006.00857.X.

Vernon-Feagans, L., P. Garrett-Peters, M. Willoughby, and R. Mills-
Koonce, & Family Life Project Key Investigators. 2012. “Chaos, Poverty,
and Parenting: Predictors of Early Language Development.” Early Child-
hood Research Quarterly 27: 339-351. https://doi.org/10.1016/j.ecresq.2011.
11.001.

Walters, G. D. 2019. “Why Are Mediation Effects So Small?” International
Journal of Social Research Methodology: Theory & Practice 22, no. 2: 219—
232. https://doi.org/10.1080/13645579.2018.1517232.

Webster-Stratton, C. 1998. “Preventing Conduct Problems in Head Start
Children: Strengthening Parenting Competencies.” Journal of Consulting
and Clinical Psychology 66: 715-730.

Wechsler, D. 1990. Wechsler Preschool and Primary Scale of Intelligence-
Revised. Psychological Corporation.

Widen, S. C., and J. A. Russell. 2008. “Children Acquire Emotion
Categories Gradually.” Cognitive Development 23, no. 2: 291-312. https://
doi.org/10.1016/j.cogdev.2008.01.002.

Supporting Information

Additional supporting information can be found online in the Supporting
Information section.

Supporting File 1: desc70077-sup-0001-SuppMat.docx

Developmental Science, 2025

150f15

8512017 SUOWILIOD SO 3jqeotjdde aup Aq peusenob ae ssjole O ‘SN JO S9N Joj Aleid1T8UIUO AB]IA UO (SUORPUOD-PUE-SLUBY IO A8 | M A.d 1 BUI|UO//SAIY) SUORIPUOD PUe SWS | 8U3 885 *[S520Z/0T/60] U0 ARiqiTaulluO AB|1M ‘Uopuo 8B (00 sBuls Aq 22002 '9S8P/TTTT OT/I0p/LOD A3 1M Akeiqijeul |Uo//SAnY WOy papeojumoq ‘9 ‘G20 ‘289.L9T


https://doi.org/10.1146/annurev-devpsych-060320-102556
https://doi.org/10.1037/dev0001859
https://doi.org/10.1111/cfs.12809
https://doi.org/10.1002/mpr.155
https://doi.org/10.1017/S1355617710001335
https://doi.org/10.1111/desc.13267
https://doi.org/10.1080/02699931.2019.1632801
https://doi.org/10.1177/0192513X21993851
https://doi.org/10.1017/S0954579413001028
https://doi.org/10.1080/02699050701426865
https://doi.org/10.1037/0022-3514.91.4.780
https://doi.org/10.1375/twin.5.5.444
https://doi.org/10.1111/j.1467-8624.2006.00857.x
https://doi.org/10.1016/j.ecresq.2011.11.001
https://doi.org/10.1080/13645579.2018.1517232
https://doi.org/10.1016/j.cogdev.2008.01.002

	Children’s Sensitivity to Facial Emotional Expressions: The Mediating Roles of Maternal Warmth and Home Environment
	1 | Introduction
	2 | Method
	2.1 | Participants
	2.2 | Measures
	2.2.1 | Emotion Recognition Paradigm
	2.2.2 | Childhood SES
	2.2.3 | Polyvictimization
	2.2.4 | Maternal Warmth
	2.2.5 | Orderly Home
	2.2.6 | Negative Parenting
	2.2.7 | Maternal Depression
	2.2.8 | Children’s IQ

	2.3 | Procedures
	2.3.1 | Statistical Analyses


	3 | Results
	3.1 | Descriptive Analyses
	3.2 | SES and Children’s Facial Emotion Recognition
	3.3 | Mediational Pathways to Emotion Recognition
	3.4 | Within-Family Analyses

	4 | Discussion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References
	Supporting Information


