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Abstract

Emotion recognition, the ability to interpret others’ emotional expressions and infer mental states, is crucial for caregiver–child interactions.
The ability to accurately recognize infant emotions may facilitate attuned and responsive caregiving. Across two studies, we validate a novel
measure to assess the recognition of infants’ emotions (Reading theMind in Infant Eyes Test [RMIET]) and investigate how this ability relates
to observed caregiving. Study 1 examined item-level performance in 55 infant mental health experts and 100 undergraduate students. Study 2
examined RMIET scores in 133 pregnant people and their later caregiving when their children were 18-month-old. In Study 1, agreement was
high among both mental health experts (ICC= .82) and undergraduate students (ICC= .93), providing evidence of the content validity of the
RMIET. In Study 2, scores assessing the recognition of adult and infant emotions were positively correlated (r= .22, p= .012). After
accounting for covariates, RMIET scores were statistically significantly associated with higher sensitivity and warmth and lower negative
regard. Taken together, these studies provide preliminary evidence of content and predictive validity for the RMIET.
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Introduction

Emotion recognition, a core component of social cognition, is
central to social interactions, promotes the establishment of
healthy relationships, and confers social advantage (Boyatzis &
Satyaprasad, 1994; Elfenbein et al., 2002). Emotion recognition
represents the ability to recognize and interpret others’ emotional
expressions and enables individuals to infer others’ mental states,
predict their behavior, and respond appropriately (Adolphs, 2009).
Though difficulties are linked to neurodevelopmental and
psychiatric disorders (Saghir et al., 2017; Shenoy et al., 2019),
emotion recognition abilities vary within the general population of
adults (Pavlova & Sokolov, 2022). Given accurately interpreting
others’ emotional cues is an important factor in establishing
positive relationships, caregivers’ ability to recognize infant
emotions may be uniquely important for the caregiver–child
relationship and may foster caregivers’ attunement and respon-
siveness to their infant’s experience.

Caregivers’ ability to interpret infant emotions may be
particularly important during infancy, prior to language acquis-
ition, given that non-verbal cues are the primary way infants are
able to communicate needs to caregivers. Caregiver sensitivity is
defined as a caregiver’s ability to respond appropriately to their

children’s needs, interests, and cues (Ainsworth et al., 1978;
Bornstein et al., 2012). Caregivers’ ability to accurately recognize
infant emotions may represent a first step to guide behaviors and
support appropriate responses to infants’ needs, interests, and
cues. Meta-analytic results investigating parental reflective
functioning and mind-mindedness provide partial support to this
idea (Zeegers et al., 2017). Specifically, the degree to which parents
consider and coherently reflect upon their infants’ internal states,
including but not limited to emotions, has a small direct effect on
sensitivity as well as a medium direct and small indirect effect (via
sensitivity) on attachment security (Zeegers et al., 2017). The
ability to consider infant internal states may be, at least in part,
driven by emotion recognition abilities.

Several measures have been developed to assess emotion
recognition abilities of adult targets. One such measure, the
Reading the Mind in the Eyes Test (RMET; Baron-Cohen et al.,
2001), assesses one’s ability to recognize adult emotions or mental
states based on images showing only the eye region of an adult face.
Since its creation 20 years ago, the RMET has become one of the
most frequently used tools for assessing social capabilities (Pavlova
& Sokolov, 2022). Originally developed for evaluation of social
cognition in individuals with autism, the RMET has been widely
used since in both clinical (Johnson et al., 2022) and neurotypical
populations (Pavlova & Sokolov, 2022). Across multiple meta-
analytic reviews, the RMET has demonstrated lower ability to
recognize emotion in individuals with schizophrenia (Deng et al.,
2024) and autism (Peñuelas-Calvo et al., 2019) compared to
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neurotypical controls. Though the ability to accurately assess
emotions may be conserved across the age of the target, it is also
possible that the recognition of adult compared to developmentally
younger targets’ emotions may differ. This may be due to several
factors. For example, infants tend to express emotions through
basic cues (e.g., crying, smiling) whereas adults tend to use a
broader range of cues including body language and awider range of
facial expressions (Messinger & Fogel, 2007). Further, adults,
specifically compared to young children and infants, have more
control over their emotional expressions and are able to mask or
modify emotional cues (Martin & Ochsner, 2016). Outside of
potential differences in expression complexity, perceptions of the
capabilities of others differs by target age. Adults and infants are
perceived differently in their agency (see Gray et al., 2007), such
that infants are perceived as less competent in their perceptual and
cognitive abilities (e.g., telling right from wrong, planning) and in
their social and emotional (e.g., finding something funny) abilities
(Weisman et al., 2017). These findings suggest the possibility that
the ability to interpret emotions accurately may vary as a function
of beliefs about the target’s emotional capacities.

In this context, Pahnke et al. (2020) developed a measure of
child emotion recognition, the Reading the Mind in the Eyes Child
Test (RMECT), using emotional state photos of children aged
between 8 and 10 years old. In a sample of adults, they found that
adult (RMET) and child (RMECT) emotion recognition were
positively correlated in small to medium range (r= .27).
Additionally, they tested whether performance on the RMECT
was associated with empathy, a known correlate of one’s ability to
recognize emotions (Olderbak & Wilhelm, 2017). Accuracy in
recognizing child emotional states was found to be related to
participants’ ability to adopt others’ perspective and to be
empathetic towards their emotional experience (Pahnke et al.,
2020). However, this study did not compare the degree to which
the RMECT contributed to variance in relevant behavior with
children. Thus, in the current study, we aim not only to assess
whether one’s ability to recognize infant emotion is distinct from
one’s ability to recognize adult emotion, but to also investigate
whether the ability to recognize infant emotion is, perhaps, more
important for caregiving behaviors.

Given the importance of sensitive caregiving in shaping children’s
development (Cooke et al., 2022; Roger Mills-Koonce et al., 2015),
and given important variability in caregivers’ interactions with an
infant or child versus another adult (i.e., their partner; Brand et al.,
2002; van Schaik et al., 2020), examining whether and to what degree
infant emotion recognition explains variation in caregiving behavior
may be relevant in informing early screening and interventions for
caregiver–child relationships. Across two studies, we evaluated a new
measure to assess recognition of infant emotion (Study 1), assessed
the association between performance on measures of emotion
recognition with adult and infant targets, and explored their
prospective association with caregiving behavior (i.e., sensitivity,
warmth, negative regard, and intrusiveness) (Study 2). In secondary
analyses, we investigated whether recognition of infant emotionmay
explain additional variance in caregiving behavior above the ability to
recognize adult emotion.

Study 1

Method

Participants
All procedures and recruitment methods were approved by the
Institutional Review Board of Vanderbilt University. All

participants provided informed consent prior to participating.
There were two groups of participants, comprising expert raters,
specifically individuals with substantial work experience with
infants or young children (n= 55; group 1) and undergraduate
students at Vanderbilt University (n= 100; group 2). Participants
for both groups had to speak and read English fluently and be at
least 18 years of age. Additional inclusion criteria for group 1
included having experience in the field(s) of developmental
psychology/psychiatry, infant and early childhood mental health,
pediatrics, or a related field (Hill et al., 2024) and for group 2
included being enrolled as an undergraduate student. Group 1
participants were recruited via email and participant referral and
received a $50 gift certificate for completing the study. Group 2
participants received course credit for completing the study. All
participant data was collected online in a Qualtrics database.

Measures

Demographics
Demographic and professional characteristics were collected via
self-report, including participant age, gender, race and ethnicity,
and highest level of education. For group 1 (i.e., expert raters), field
of study and years of practice in their field were also collected. For
group 2 (i.e., undergraduate students), number of siblings and
years providing care for young children were also collected as an
indicator of experience with children.

Reading the mind in infant eyes test (20-item)
Measure development. The Reading the Mind in Infant Eyes Test
(RMIET) was created tomeasure the ability to recognize emotional
expressions based on the eye region of an infant’s face (Figure 1).
This measure was based on the Reading the Mind in the Eyes Test
(RMET) (Baron-Cohen et al., 2001). To create this measure, the
study team made a public request for images of infants’ faces that
caregivers would approve for use in research. From this set of 2,157
images, researchers eliminated images that were poor quality, those
in which the infant was not facing forward, those in which both of
the infant’s eyes were not captured or open, and those in which the
infant was expressing an ambiguous emotional state. The
remaining images (n= 61) were cropped to include just the eye
region. From a list of 59 words of emotional states, 16 researchers
selected words that they thought described what the infant was
thinking or feeling for these 61 images. A research team led by the
senior author met to reach consensus regarding which words most
accurately described the emotional state in each image to
determine the target word as well as 3 foil words. The final set
of 20 images were selected based on image quality and clarity of the
depicted emotional state. In line with open science principles and
our commitment to collaborative research, this questionnaire and
the scoring approach are available from: https://osf.io/qsn2f/.

Measure administration and rater agreement. For each image,
participants indicated whether the depicted expression matched
each of the 4 emotional states (target and 3 foil words) on a scale
that ranged from 0 (does not match at all) to 7 (perfect match).
Separately within each group, responses for emotional states were
averaged across raters.

Analysis

Analyses were conducted using STATA 15.0. Categorical variables
(e.g., respondent sex, race, ethnicity, education) were summarized
using frequencies and percentages, while continuous variables
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(i.e., image ratings) were summarized using means (standard
deviations [SD]). For each word (n= 80, 4 words per image), an
average score was created with higher scores indicating that the
word was closer to a “perfect”match for the infant image. Tukey’s
test for pairwise means (Keselman & Rogan, 1977) were run
comparing the mean rating for each target versus foil per image, to
assess whether average ratings for target emotional states were
statistically significantly different from foils. Intraclass correlation
coefficients were runwithin each respondent group to quantitatively
assess the agreement of rater responses. The following criterion were
used for qualifying the ICC values: <.50 indicates poor reliability,
.50–.75 indicates moderate reliability, .75–.90 indicates good
reliability, and> .90 indicates excellent reliability (Koo & Li, 2016).

Results

Participants in group 1 were an average of 43.51 (SD = 15.39) years
old. The majority were female (98%), White (75%), and had a
graduate degree (49% had a master’s degree, 24% a Ph.D. or M.D.).
On average they had 16.07 (SD = 10.03) years of experience in their
field and the most common field of training was clinical or
counseling psychology (33%) (Supplemental Table 1). Group 2 was
comprised of undergraduate students with a mean age of 19.67
(SD= 0.92) years. The majority were female (73%) and 45% were
White, 27% were Asian. Most respondents had one or more
siblings (54%) and had some experience babysitting (6% 1–2 times;
14% 3–5 times; 9% 6–10 times; 50% 11 or more times)
(Supplemental Table 2).

Responses for each emotional state were averaged separately for
group 1 and 2 across each of the 80 emotional states presented,
using the 0 to 7 scale discussed above, with higher scores indicating
a better match between the emotional state and infant image. For
group 1, target emotional states received an average rating ranging
from 3.91–6.40 (Supplemental Table 3). Foils received an average
rating ranging from 0.53–5.04. For group 2, target emotional states
received an average rating ranging from 4.16–6.43; foils ranged
from 0.76–5.11 (Supplemental Table 4). Tukey’s pairwise
comparison of means results for target emotional state words
versus foils are reported in Supplemental Tables 3 & 4. The target

emotional state was, on average, rated as a better match for the
photo compared to the foils (i.e., received a higher average
numerical rating indicating a better match) for all items. In terms
of statistical significance in differences between scores, ratings for
49 out of 60 foils were lower than the target in group 1 and 52 out of
60 foils were lower than the target word in group 2 (Supplemental
Table 3 & 4). For both groups, ICCs, comparing raters scores (0 to 7)
for each foil and target word, were high (group 1 ICC= .82; group 2
ICC= .93) indicating agreement among raters.

Study 1 discussion

Study 1 aimed to provide evidence of the validity a novel measure
of emotion recognition in infants, the RMIET. Results from Study 1
provide preliminary evidence of the content validity of the
RMIET. Based on the RMET, which has been extensively used to
measure ability to recognize adult emotion (Yeung et al., 2024),
we developed the RMIET to measure individual ability to
recognize infant emotion using photos of infant’s eye regions. We
followed a similar approach to Pahnke et al. (2020), who
developed an adapted measure of the RMET to assess emotion
recognition in older children. After selecting photos and cropping
them to include only the infant’s eye region, we used consensus to
generate and select descriptors of emotional states for both target
and foil terms.

We evaluated content validity of the RMIET in two samples by
asking a group of expert raters, who had extensive training or
experience working with children, as well as a group of individuals
not selected based on their experience with young children (i.e.,
undergraduate students), to assess the degree to which each target
emotional state matched each photo in the measure. Using both
groups enabled us to test the RMIET in both experts and
nonexperts. Among expert raters, all target emotional states were
rated as the best match, and these target scores were statistically
significantly higher than nearly all of the foil words. Among
undergraduate students, two of the target emotional states were not
rated as the best match. Interrater agreement was high for both
undergraduate students (ICC= .93) and expert raters (ICC= .82).
As proposed by Boateng et al. (2018), review of items by expert

Figure 1. Example test item from the
Reading the Mind in Infant Eyes Test
(RMIET).

Development and Psychopathology 3

https://doi.org/10.1017/S0954579425000185 Published online by Cambridge University Press

https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185
https://doi.org/10.1017/S0954579425000185


judges provides an important method to evaluate content validity
of a measure. Further, in both groups almost all target words were
rated as the best match and rater agreement was high. Thus, results
from Study 1 provide preliminary evidence of the content/logical
validity of the RMIET.

Study 1 had several strengths, including the development of a
novel measure of infant emotion recognition and testing
performance inmultiple independent samples (e.g., undergraduate
students and infant mental health professionals). However, the
data collected in Study 1 did not enable us to investigate
associations between the ability to recognize infant emotion and
correlates of interest for the caregivern–child relationship. In
particular, we expect the ability to recognize infant emotion to be
associated with caregiving behavior. We address this limitation in
Study 2 by investigating the predictive validity of the RMIET and
evaluating associations with caregiving behavior (i.e., sensitivity,
warmth, negative regard, and intrusiveness).

Study 2

Caregivers’ ability to interpret infants’ cues, including recognizing
infant emotions, may be foundational for guiding caregiving
behavior and supporting appropriate responses to infants’ needs,
which in turn are critical in shaping children’s development
(Cooke et al., 2022; Roger Mills-Koonce et al., 2015). Therefore,
examining whether and to what degree caregivers’ ability to
recognize infant emotions, as opposed to general emotion
recognition, may explain variations in caregiver sensitivity may
be useful for informing early screening and, potentially,
interventions to support caregiver–child relationships.

Study 2 aimed to: 1) assess the association between emotion
recognition performance using adult and infant targets among
pregnant individuals, 2) explore the association between emotion
recognition in adults and infants and later caregiving behavior
(i.e., sensitivity, warmth, negative regard, and intrusiveness), and
3) investigate whether recognition of infant emotion may explain
additional variance in caregiving behavior above the ability to
recognize adult emotion.

Method

Participants
Participants for Study 2 were drawn from a longitudinal pregnancy
cohort study in a largemetropolitan city in the central southeastern
part of the United States. Pregnant individuals were recruited from
local obstetric clinics, print and digital advertisements, listservs,
and web-based advertisements (e.g., Facebook, Instagram).
Inclusion criteria required that participants be pregnant, at least
18 years of age, fluent in English, and no immediate plans to move
from the area. Eligible participants were provided with information
about the study and those who agreed to enroll provided informed
consent at the first study visit during pregnancy. Participants
completed questionnaires on adult and infant emotion recognition
and sociodemographic information at a visit between 15 and 38
weeks gestation. Caregiving behavior was then assessed during
11-minutes of “free play” interaction with caregiver–child dyads
when children were 18 months old. Vanderbilt University
Institutional Review Board approved all recruitment methods
and study procedures.

At the time of these analyses, 133 participants had completed
the RMIET during pregnancy and engaged in a mother–child
interaction when their child was age 18 months. Over half of
participants were first-time parents (54%), the majority had

completed a Bachelor’s degree (80%), and most participants were
White (86%).Mean age of caregivers was 32.27 years (SD= 4.64) at
the baseline assessment. Income-to-needs ratio were calculated by
dividing the median point in the reported income bin by the U.S.
Department of Housing and Urban Development’s low-income
threshold (U.S. Department of Housing and Urban Development.,
2024) for the number of people in the household for the county in
which the University resides. Scores ranged from 0.38 to 3.25
[M= 1.79, SD = 0.70 (Supplemental Table 5)]; 18% of households
had a ratio of<1, which is considered low income based on local
thresholds.

Measures

Socio-demographic factors
Socio-demographic variables were collected at the first study visit,
during pregnancy. Self-reported socio-demographic data included
education level, household income, and whether the study child
was the participant’s first child.

Reading the mind in the eyes test
The RMET is used to evaluate an individual’s capacity to
understand the emotional state of others (Baron-Cohen et al.,
2001) based on information provided by the eye region of adult
faces. The full assessment consists of 36 black and white photos
that solely depict the eye portion of someone’s face. For this study
we administered only the first 20 images to reduce participant
burden. For each image, participants are asked to select one of four
options (1 target and 3 foils) that best describes the emotion
displayed in the image of adult eyes. A final score for adult emotion
recognition is calculated by summing the number of total correct
emotional states chosen. Possible scores range from 0 to 20, with
higher scores indicating a greater ability to recognize adult
emotion.

Reading the mind in infant eyes test (17 item)
A subset of items (17 items) from the RMIET used in Study 1 were
administered in Study 2. The original version of the RMIET,
version 1.1, consisted of 20 items, however 3 items were excluded
based on preliminary analyses that indicated poor discrimination
between target emotional states and foils (i.e., distractor emotional
states) for these 3 items. The RMIET administered in Study 2 was
administered prior to completion of expert review for Study 1.
Therefore, these 3 items were replaced prior to Study 1 to create a
measure with 20 items that showed sufficient discrimination
between targets and foils. Using this 17-item RMIET, version 1.2,
for each image participants were asked to select which of four
emotional states (1 target and 3 foils) best matched the photo. A
final score, with a possible range of 0 to 17, was calculated by
summing the number of correct responses. Higher scores indicate a
greater ability to recognize infant emotion.

Caregiving behaviors
All dyads completed a videorecorded structured interaction in the
laboratory at the 18-month time point. The participants were
invited to sit on a floor playmat with access to age-appropriate toys
and instructed to play with their child as they normally would at
home (i.e., a “free play”), which took place in two 5.5-minute
episodes at the start and end of a longer behavioral session. Each
was split into 3 epochs (two 2-minute segments and one
1.5-minute segment). An average score, weighted for the duration
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of the epoch, for caregiving behavior was generated across all
segments of the two episodes.

Using the Parent-Child Interaction Rating Scales-Infant
Adaptation (PCIRS-IA; Bosquet Enlow et al., 2014), trained
independent coders rated caregiving behavior during each free-
play segment of the interaction, which were then averaged
(weighted for segment duration) to create a composite score. This
study coded four domains using the PCIRS-IA scales: 1) Sensitivity
(e.g., acknowledging the child’s affect; responsiveness to the child’s
activity and verbalizations; appropriate timing of activities and
adapting the pace of play based on child’s cues and interests);
2) Intrusiveness (e.g., interrupting child’s exploration; insisting on
playing with specific toys; rapid/overwhelming presentation of
different stimuli); 3) Warmth or Positive regard (e.g., speaking in a
warm tone of voice; laughing with the child; smiling); 4) Negative
regard (e.g., disapproval; criticism; harshness; sarcasm; name-
calling; threats; harsh punishment; roughness; coldness). Possible
scores for each variable ranged from 1 (not at all characteristic) to 7
(very characteristic). Domains are based on intensity (i.e., quality)
and frequency (i.e., quantity) of the behaviors. Thus, caregivers
may receive higher scores by exhibiting behavior either high in
quality, high in quantity, or a combination of both. Based on a
randomly selected subset of 46 free-play videos rated by two
coders, inter-rater reliability was good to excellent (ICC= .82 for
sensitivity, .88 for intrusiveness, .75 for warmth, & .92 for negative
regard).

Analysis

All analyses were conducted using STATA 15 (StataCorp Inc.,
College Station, Texas, USA). Demographic and caregiving
behavior data were described using mean (standard deviation)
for continuous data or number (%) for categorical data. Pearson
correlations were conducted to test associations between key
variables. Multiple linear regression models were run to investigate
associations between RMIET scores and caregiver sensitivity
(primary outcome) as well as caregiver warmth, negative regard,
and intrusiveness (secondary outcomes). All models contained
household income and number of children as covariates.
Regression coefficients with 95% confidence intervals (CIs),
standard errors, standardized and unstandardized betas, and
p-values are reported.

To investigate whether infant emotion recognition explained a
greater variance in caregiving behavior than adult emotion
recognition, hierarchical linear regression models were conducted.
The first block included adult emotion recognition scores, with
maternal education and age included as covariates; the second
block added infant emotion recognition scores. For all hierarchical
linear regressions, 95% CIs, standard errors, standardized and
unstandardized betas are reported. To test whether the model
including both RMIET and RMET (block 2) explained more
variance in caregiving behavior than the model including only
RMET (block 1) we report R2 differences and corresponding
p-values (Cohen et al., 2013).

Results

Bivariate correlations between all caregiving variables and both the
RMIET and RMET are shown in Table 1. RMET and RMIET
scores demonstrated a small positive correlation. We conducted
linear regression analyses exploring associations between RMIET
scores and observed caregiving behaviors, adjusting for household
income and number of children in the home (Table 2). Higher

RMIET scores were associated with higher sensitivity and warmth,
as well as lower levels of negative regard. RMIET scores were not
statistically significantly associated with intrusiveness. Further, in
hierarchical analyses we calculated the variance in caregiving
behavior explained by the RMIET over and above the covariates
included (income and number of children). For sensitivity the
RMIET explained 3% of the variance above covariates; for warmth,
the RMIET explained an additional 10% of variance; and for
negative regard, the RMIET explained an additional 3% of
variance.

Last, using hierarchical linear regression, we included two
blocks of variables to investigate the potential explanatory power of
RMIET scores over and above RMET scores.

Block 1 included adult emotion recognition scores, household
income, and number of children in the home; block 2 included
infant emotion recognition scores (Table 3). RMIET scores
explained statistically significant variance over and above RMET
scores for warmth and negative regard. Although the RMIET
scores explained some additional variance in sensitivity, both
RMET and RMIET associations were at the trend level (p< .10)
when included in the same model.

Study 2 discussion

In a sample of 133 participants followed from pregnancy to child
age 18 months, we evaluated the longitudinal association between
emotion recognition performance using adult and infant targets
and later caregiving behavior. We found a small positive
association between performance on the two tests of emotion
recognition, suggesting that recognition of adult and infant
emotions represent related, but different, abilities. The ability to
recognize infant emotion during pregnancy, after accounting for
relevant demographic covariates, was prospectively associated with
higher levels of sensitivity, higher levels of warmth, and lower levels
of negative regard during play interactions between caregivers and
their toddlers. Further, the ability to recognize infant emotion was
associated with variation in caregiver warmth and negative regard
over and above the ability to recognize adult emotion. This is the
first study to investigate associations between one’s ability to
recognize infant emotion and later caregiving behavior. These
findings extend those of Study 1, which presented evidence of
content/logical validity of the RMIET, by adding evidence of the
RMIET’s predictive validity for later caregiving behavior.

Results from Study 2, which utilized a prospective, longitudinal
design to assess recognition of infant emotion among pregnant
people, demonstrated predictive validity for the RMIET on
variation in caregiving with one’s own child almost two years
later, at 18 months. As expected, results suggest that sensitive
caregiving, characterized by a caregiver’s ability to respond
appropriately to infants’ needs, interests, and cues, may be
preceded by a caregiver’s ability to recognize and identify others’
emotional states (both infant and adult). We hypothesized that a
child-centered measure of emotion recognition (RMIET) would
explain additional variance for later caregiving behavior than an
adult-centered measure (RMET). When the RMET and RMIET
were included separately in models, after adjusting for relevant
covariates, each were associated with higher levels of sensitivity.
Yet, when both scores were included as predictors of caregiver
sensitivity specifically, neither met threshold for statistical
significance, suggesting that as the RMET and RMIET relate to
caregiver sensitivity, these two abilities are associated with
caregiver sensitivity in similar rather than distinct ways. We also
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found that recognition of infant emotion was associated with more
warmth and less negative regard. Further, when both the RMIET
and RMET were included as predictors of warmth and negative
regard, the ability to recognize infant emotion did explain
statistically significantly more variance in these caregiving
behaviors than the ability to recognize adult emotion.
Consistent with our hypothesis that a child-centered measure
may be uniquely relevant for caregiving behavior, our findings
suggest that the recognition of infant emotion appears to be a

distinct predictor of both warmth and negative regard, above the
ability to recognize adult emotion.

Literature on other types of caregiver cognitions and
representations, including parental reflective functioning, may
offer insights into caregiver social cognitive processes and abilities
that elucidate why caregiver identification of infant emotion may
be especially important for caregiving behavior. Indeed, parental
reflective functioning–caregivers’ ability to reflect upon their
child’s mental states and to give meaning to their child’s behavior,
their own experiences as caregivers, and their relationship with
their child (Slade, 2005)–likely requires, as a first step, caregivers to
attempt to accurately identify their infant’s internal states,
including emotions. Parental reflective functioning has been
linked to children’s socioemotional development (Borelli et al.,
2021; Madsen et al., 2023), partly through parental responsiveness
and sensitivity (e.g., Kelly et al., 2005; Stacks et al., 2014a; Zeegers
et al., 2017). Prenatal parental reflective functioning is associated
withmore positive engagement at 6months post-partum (Smaling,
Huijbregts, Suurland, et al., 2016). Furthermore, higher postnatal
parental reflective functioning has been associated with less
negative regard towards the child and controlling caregiving
behaviors (Huth-Bocks et al., 2014; Stacks et al., 2014b) and more
positive caregiving defined as a composite variable including
warmth and sensitivity (Huth-Bocks et al., 2014). Though not seen
with caregiver sensitivity and intrusiveness, importantly, infant
emotion recognition explained substantially more variance in
caregiver warmth and negative regard than adult emotion
recognition. This suggests that a more granular approach,
including narrowing the focus from general abilities to infant-
and child-focused cognitive abilities (e.g., caregiver empathy
towards the child specifically rather than caregiver dispositional
empathy; Salo et al., 2020), is important to understand how
caregiver social cognitive abilities translate to behaviors when
interacting with their child. Thus, parental reflective functioning,
and its association with caregiving behaviors, may be partly
dependent of caregivers’ accuracy in identifying and recognizing
infant emotions. Despite theoretical associations, the relation
between infant emotion recognition and parental reflective
functioning and their respective or interactive association with
caregiving behaviors, including sensitivity, remains unknown.

Strengths of Study 2 include the use of a longitudinal dataset,
which enabled us to test prospective associations between
performance on the RMIET and caregiving with one’s own child.
Additionally, Study 2 evaluated the relative explanatory power of
the RMIET above that of the RMET, enabling us to test whether the
ability to recognize infant emotion explains caregiving behavior
above the ability to recognize adult emotion. There are several

Table 1. Pearson correlations for infant or adult emotion recognition scores and caregiving behavior at 18 Months (n= 133)

M SD Observed Range RMIET score RMET score Sensitivity Warmth Negative regard Intrusiveness

RMIET score 12.42 1.87 7–17 1

RMET score 15.07 2.39 10-20 .22* 1

Sensitivity 4.38 0.71 2.64–5.91 .15 .20* 1

Warmth 4.81 0.50 3.39–6.00 .29** .18* .57** 1

Negative regard 1.03 0.09 1.00–1.68 −.18* −.05 −.31** −.42** 1

Intrusiveness 1.76 0.66 1.00–4.36 −.02 −.09 −.68** −.05 .21* 1

Note. RMIET= Reading the Mind in Infant Eyes Test; RMET= Reading the Mind in the Eyes Test.
*p< .05. **p< .001.

Table 2. Adjusted linear regression investigating associations between infant
emotion recognition in pregnancy and caregiving behavior at 18 Months
(n = 133)

Sensitivity

95% CI for B

Variable B SE B LL UL β p

Number of children 0.11 0.08 −0.06 0.27 0.10 .214

Household income 0.21 0.06 0.09 0.32 0.30 < .001

RMIET score 0.07 0.03 0.005 0.13 0.18 .033

Warmth

95% CI for B

Variable B SE B LL UL β p

Number of children 0.11 0.06 0.002 0.23 0.16 .055

Household income 0.14 0.04 0.06 0.21 0.28 .001

RMIET score 0.09 0.02 0.04 0.13 0.32 < .001

Negative Regard

95% CI for B

Variable B SE B LL UL β p

Number of children 0.02 0.01 −0.001 0.04 0.16 .056

Household income −0.02 0.01 −0.04 −0.01 −0.25 .003

RMIET score −0.01 0.004 −0.02 −0.001 −0.18 .031

Intrusiveness

95% CI for B

Variable B SE B LL UL β p

Number of children 0.04 0.08 −0.13 0.20 0.04 .657

Household income −0.09 0.06 −0.20 0.02 −0.14 .124

RMIET score −0.01 0.03 −0.07 0.05 −0.02 .802

Note. A separate model was run for each of the caregiving behaviors; all models included
number of children and household income as covariates. RMIET= Reading the Mind in Infant
Eyes Test. Rows documenting the RMIET score effects are bolded.

6 Whitney Barnett et al.

https://doi.org/10.1017/S0954579425000185 Published online by Cambridge University Press

https://doi.org/10.1017/S0954579425000185


Table 3. Hierarchical linear regression investigating recognition of infant and adult emotions and caregiving behavior (n= 133)

Sensitivity

95% CI for B

Variable B SE B LL UL β p R2 ΔR2

Block 1 .12**

Number of children 0.09 0.08 −0.08 0.26 0.09 .281

Household income 0.19 0.06 0.08 0.31 0.28 .001

RMET score 0.06 0.02 0.01 0.11 0.19 .021

Block 2 .14** .02

Number of children 0.10 0.08 −0.06 0.27 0.10 .218

Household income 0.20 0.06 0.09 0.32 0.29 .001

RMET score 0.05 0.03 −0.002 0.10 0.16 .058

RMIET score 0.05 0.03 −0.01 0.12 0.14 .092

Warmth

95% CI for B

Variable B SE B LL UL β p R2 ΔR2

Block 1 .11*

Number of children 0.09 0.06 −0.03 0.21 0.13 .125

Household income 0.12 0.04 0.04 0.20 0.25 .004

RMET score 0.04 0.02 0.001 0.07 0.17 .042

Block 2 .19** .08*

Number of children 0.11 0.06 −0.003 0.22 0.15 .057

Household income 0.13 0.04 0.06 0.21 0.27 .001

RMET score 0.02 0.02 −0.01 0.06 0.11 .195

RMIET score 0.08 0.02 0.04 0.12 0.29 .001

Negative Regard

95% CI for B

Variable B SE B LL UL β p R2 ΔR2

Block 1 .09*

Number of children 0.02 0.01 0.001 0.05 0.18 .038

Household income −0.02 0.01 −0.04 −0.01 −0.24 .006

RMET score −0.002 0.003 −0.01 0.005 −0.04 .631

Block 2 .12* .03*

Number of children 0.02 0.01 −0.01 0.04 −0.16 .057

Household income −0.02 0.01 −0.04 −0.01 −0.25 .003

RMET score −0.001 0.003 −0.01 0.01 0.004 .996

RMIET score −0.01 0.004 −0.02 −0.001 −0.18 .036

Intrusiveness

95% CI for B

Variable B SE B LL UL β p R2 ΔR2

Block 1 .03

Number of children 0.04 0.08 −0.12 0.20 0.04 .644

Household income −0.08 0.06 −0.19 0.03 −0.13 .137

RMET score −0.02 0.02 −0.07 0.02 −0.09 .325

(Continued)
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study limitations. First, although we used longitudinal data to
assess prospective associations between the RMIET and caregiving
behavior, we cannot assert causality. Though we believe the
association is likely causal, without being able to manipulate one’s
recognition of infant emotions (e.g., through interventions or
experiments) we are unable to test this. Second, we used the short
form of the RMET in order to reduce participant burden, though a
consequence is that it is more difficult to compare our findings to
studies in which the full measure was used. Third, Study 2 included
caregivers drawn from a U.S. sample, though differences in facial
expressions and interpretations across cultures have been
documented (Elfenbein et al., 2002; Matsumoto & Ekman,
1989). This may limit generalizability to non-Western (and non-
US) samples. Further, the sample in Study 2 was relatively well-
educated and high-income (compared to national averages);
factors linked to more positive caregiving behaviors (e.g.,
sensitivity, warmth; Azad et al., 2014). This may limit general-
izability to families with fewer resources.

General discussion

Our goal across two studies was to develop and test a novel
measure of infant emotion recognition, the RMIET, and to begin
the process of establishing its validity. We explored the relation
between recognizing infant emotions and recognizing adult
emotions. We investigated whether the ability to recognize infant
emotions explained variance in caregiving behaviors above and
beyond the ability to recognize adult emotions. The RMIET was
developed to measure individual ability to recognize infant
emotion, using images of the eye region (as with the original
RMET). We hypothesized that the ability to recognize infant
emotion may represent a different, if related, ability compared to
recognizing adult emotions. Age of the target may be relevant to
the ability to recognize infant emotion given that pre-verbal infants
may rely on more basic emotional cues than adults (Messinger &
Fogel, 2007), have less control over their emotional expressions
(Martin & Ochsner, 2016), and infants are perceived as less
competent in their emotional abilities (Weisman et al., 2017). We
further hypothesized that caregivers’ ability to interpret infant
emotions would relate to variations in caregiving behavior.
Evidence from Study 1 and Study 2 suggests that the RMIET
exhibits content and preliminary predictive validity as ameasure of
the ability to recognize infant emotion. Scores documenting a small
positive association between tasks focused on the recognition of
infant vs. adult emotions suggests the possibility that the ability to
recognize infant and recognize adult emotions represent somewhat
unique constructs. However, although the RMIET was associated
with higher sensitivity, higher warmth, and lower negative regard,
the RMIET explained variance above the RMET only for warmth

and negative regard. While our findings demonstrate associations
between the RMIET and caregiving behaviors, the correlations
observed were small. As discussed in more detail below, further
work is needed to establish the reliability and validity of the RMIET
as a measure of recognition of infant emotion.

Evidence from intervention studies has shown that higher
quality caregiving contributes to children’s social and emotional
development and, importantly, that caregiving quality in early life
is modifiable (Almas et al., 2015; Bernard et al., 2012). Given this,
understanding factors that contribute to caregiving behavior is
critical. The ability to recognize infant emotions may represent an
early indicator of likely caregiving behavior, assessable prior to a
child’s birth. Other studies have documented prospective
associations between assessments during pregnancy and later
caregiving behavior. For example, using the Prenatal Attachment
Inventory (Muller, 1993), one study found that mothers’ thoughts,
feelings, and relationship to their unborn child was associated with
later maternal involvement and stimulation in video-taped
interactions with their child (Siddiqui & Hägglöf, 2000).
Findings align with recommendations that improved under-
standing of infant- or child-focused cognitive abilities may be
uniquely relevant for understanding caregiving behavior
(Humphreys et al., 2024; Smaling et al., 2016). Moreover, child-
focused cognitive abilities during pregnancy may be an early
modifiable factor for later caregiving behavior.

This study has several notable strengths, including the
development of a novel measure of infant emotion recognition,
the use of longitudinal data, and the inclusion of several
independent samples (e.g., college students, infant mental health
professionals, and pregnant people). Despite the strengths of this
study, there are limitations that need to be considered. First,
although the study used longitudinal data to explore associations,
causality cannot be determined. Second, a recent systematic review
of evidence for the validity of the RMET (Higgins et al., 2024)
found that a substantial portion of literature (63%) did not provide
evidence of validity for the RMET and relatively low alpha levels for
items was pointed to as a limitation of this measure. For the
purposes of this study, we evaluated content validity of the RMIET
as proposed by Boateng et al. (2018) through review of the RMIET
by expert judges (Study 1). Future efforts to evaluate the RMIET
and to establish reliability and validity should include assessments
of convergent and discriminant validity, test-retest reliability, and
examining whether there is an underlying factor structure of the
RMIET. Additional research is also needed to explore the extent to
which the RMIET is predictive of caregiving behaviors across
diverse samples and settings, including those with greater socioeco-
nomic diversity and in non-Western cultural contexts. Third, our
study examined pregnant people and caregivers drawn from a U.S.
sample thatwas relativelywell-educated andhigh-income (compared

Table 3. (Continued )

Sensitivity

Block 2 .03 .00

Number of children 0.04 0.08 −0.13 0.20 0.04 .649

Household income −0.08 0.06 −0.20 0.03 −0.13 .140

RMET score −0.02 0.02 −0.07 0.03 −0.09 .342

RMIET score −0.001 0.03 −0.06 0.06 −0.003 .974

Note. RMIET= Reading the Mind in Infant Eyes Test; RMET= Reading the Mind in the Eyes Test. Rows documenting the RMIET score effects are bolded.
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to national averages); factors linked to more positive caregiving
behaviors (e.g., sensitivity, warmth; Azad et al., 2014). This may limit
generalizability to families with fewer resources. Further, there are
documented differences in emotion expression and perception for
Western versus non-Western samples (Lim, 2016; Stern et al., 2022).
Several studies have documented cultural differences in emotional
expression (Immordino-Yang et al., 2016), facial expression and
recognitionof emotions (Elfenbein et al., 2002;Matsumoto&Ekman,
1989), and affect valuation (Tsai et al., 2006). For example,
Westerners experience high arousal emotions more than low arousal
emotions, whereas, in Eastern or collectivist culture, low arousal
emotions are valued more than high arousal emotions (Lim, 2016).
Additionally, research from one group found differences in how
Americans compared to Japanese rely on facial cues, finding that
Japanese participants relied more on signals from the eye area
whereasAmericans relymoreon signals fromthemouth region (Yuki
et al., 2007). These cultural differences in emotion valuation and
reliance on facial cues likely mean that the findings presented here
may not be generalizable to non-US or non-Western samples.

Conclusions

Results from these two studies provide evidence that recognition of
infant emotion may be an important factor for understanding
variation in caregiving behavior. If causal, it would suggest a path
forward for fostering positive and inhibiting negative caregiving
behaviors, with potential implications for child attachment and
functioning. Enhancing the ability to recognize infant emotions in
caregivers may be an important focus for interventions aiming to
improve caregiving quality and the caregiver–child relationship.
Our results suggest that the ability to recognize, and respond
appropriately to infant emotion, may be an important and
potentially modifiable intervention target with implications for the
caregiver–child relationship.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/S0954579425000185.
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