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influence their children’s behaviors, socioemotional com-
petencies, and psychological adjustment. Increasingly, 
however, theory (Dadds & Roth, 2001; Sameroff, 2010) 
and research (Yan et al., 2018) alike have pointed to the 
variety of ways in which children, in turn, impact the care-
giving environment that they receive. Much of this recent 
research has focused on child temperament as a source of 
influence. The current study builds upon this foundation 
and provides an innovative contribution to the child anxiety 
risk literature by testing a novel model of transactional rela-
tions between anxiety-relevant child temperament indices 
(mother-perceived and laboratory-observed) and maternal 
worry socialization responses in a sample of mother-toddler 
dyads across time.

Introduction

Caregiver-child interactions are essential to normative child 
development processes and may also foster child psychopa-
thology risk (Berg-Nielsen et al., 2002). Parents’ socializa-
tion of children’s worry, in particular, may have germane 
implications for children’s anxiety development. Studies 
devoted to parenting, child development, and psychopa-
thology risk tend to favor examination of how caregivers 
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Abstract
Caregiver socialization of child emotions has consequences for both typical development and anxiety risk, with caregivers’ 
non-supportive responses to worry perhaps especially salient to children’s anxiety development. Children, in turn, impact 
the caregiving environment they receive through their temperament. We investigated transactional relations between 
maternal non-supportive responses to child worry (mother-reported) and two differently-measured child inhibited tempera-
ment indices (i.e., mother-perceived child inhibition to novelty, laboratory-observed child dysregulated fear) in a sample 
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novelty were measured at each of three time points (toddler age 2, 3, 4 years), and dysregulated fear was measured at 
ages 2 and 3. Constructs showed stability across time, with effect sizes ranging from medium to large. Child inhibited 
temperament measures positively correlated within time point at ages 2 and 3, and laboratory-observed child dysregulated 
fear predicted mothers’ later perceptions of their children’s inhibition to novelty. At toddler age 2, mothers of children 
showing more dysregulated fear reported responding more non-supportively to worry. However, when controlling for one 
another, more mother-perceived child inhibition to novelty and less laboratory-observed child dysregulated fear at age 3 
predicted mothers’ greater non-supportive worry responses at child age 4. There was an indirect effect across time, such 
that children’s greater laboratory-observed dysregulated fear predicted their mothers’ heightened perceptions of inhibited 
temperament, which in turn predicted mothers’ greater non-supportive worry responses. Findings lend support to anxiety-
relevant construct stability in toddlerhood, as well as child-elicited, rather than parent-elicited, associations across time.
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et al., 1998; Raval & Walker, 2019). Caregiver socializa-
tion of children’s emotions is early-emerging (Spinrad 
et al., 2007) and multifaceted (Morris et al., 2007). Envi-
ronmentally, caregivers shape their children’s emotional 
development through the overall family emotional climate, 
caregiver-driven broad discussions about emotions, and in-
the-moment responses to emotions expressed by children 
(Eisenberg et al., 1998). Direct emotion responses, our cur-
rent focus, occur from infancy onward, with repertoires of 
caregiver emotion response styles showing stability in tod-
dlerhood (Premo & Kiel, 2014). The use and consequences 
of caregivers’ responses to emotion vary according to the 
culture in which they are embedded (Raval & Walker, 
2019); designations of “supportive” versus “non-support-
ive” responses have been derived from samples character-
ized as primarily non-Hispanic White and middle-class, 
similar to the current sample. On the one hand, caregivers’ 
supportive responses to negative emotions may involve 
comforting their children, encouraging their emotion dis-
plays, and helping them problem-solve (Fabes et al., 2002). 
On the other hand, caregivers may respond to negative 
emotions with non-supportive reactions (Fabes et al., 2002; 
O’Neal & Magai, 2005), which are of specific focus in the 
current study. Specifically, caregivers may punish emotion 
displays by scolding their children, reacting harshly (e.g., 
sending them to their room), or taking away/threatening to 
take away a privilege (Fabes et al., 2002). Reactions that 
involve the caregiver minimizing the emotion or labelling 
it as an overreaction (e.g., saying “Oh, it isn’t worth cry-
ing over, get over it!”), as well as those during which the 
caregiver themselves becomes distressed or upset by the 
expressed emotion, also fall within the non-supportive emo-
tion socialization domain (Fabes et al., 2002). In predomi-
nantly White samples, caregivers’ non-supportive responses 
to children’s emotions broadly relate to children’s concur-
rent and later internalizing psychopathology, with non-sup-
portive responses especially emergent for clinically anxious 
children (Hudson et al., 2008; Hurrell et al., 2015) and con-
tributing to worsened anxiety and depression symptoms 
(Eisenberg et al., 1999; Luebbe et al., 2011). These findings 
provide robust evidence that socialization of negative emo-
tions plays a role in child anxiety risk.

Presently, we focus on mothers’ responses to toddlers’ 
worry displays. Worry is both a central feature of child clini-
cal anxiety (Kertz & Woodruff-Borden, 2011; Weems et al., 
2000) and common in daily experiences of typically devel-
oping children (Muris et al., 1998). In fact, up to 30% of 
children may experience excessive worry, despite not meet-
ing clinical thresholds for anxiety diagnoses (Bell-Dolan et 
al., 1990). In toddlerhood, worries may correspond to a vari-
ety of situations, such as meeting new peers or going to the 
doctor. Given that (a) children reporting more frequent and 

Child Inhibited Temperament: Inhibition to 
Novelty and Dysregulated Fear

Inhibited temperament reflects the degree to which chil-
dren are wary, withdrawn, and fearful when encountering 
unfamiliar individuals or situations (Kagan et al., 1984). 
Some level of behavioral inhibition and reticence may be 
expected when toddlers encounter new contexts; however, 
children higher in inhibited temperament may become wary 
more easily, intensely, or consistently than other children 
(Kagan et al., 1984). This over-arching temperamental 
index is conceptualized as a biologically-based characteris-
tic observable early in infancy and moderately stable across 
childhood (Fox et al., 2005; Kagan et al., 1984). Child inhib-
ited temperament heightens anxiety risk, particularly when 
compounded with certain caregiving environment and con-
textual factors (Murray et al., 2009). It is robustly predictive 
of various child anxiety diagnoses (e.g., especially Social 
Anxiety Disorder) both concurrently and longitudinally 
(Chronis-Tuscano et al., 2009; Rapee & Coplan, 2010). 
Children who show higher wariness and reticence towards 
novel stimuli have heightened risk of developing clinical 
anxiety, relative to children who readily approach such situ-
ations (Murray et al., 2009; Rapee & Coplan, 2010). There 
are numerous ways to measure inhibited temperament, and 
we presently use two distinct methods. First, we examine 
maternal report of child inhibition to novelty, characterizing 
mothers’ perceptions of their child’s shyness and hesitance 
when exposed to new people and situations. Second, we use 
laboratory observations of child dysregulated fear. Dysreg-
ulated fear denotes a mismatch between situational threat 
and fear, such that children considered elevated in dysregu-
lated fear show high distress and withdrawal in putatively 
low-threat contexts (Buss, 2011; Buss et al., 2013). These 
children seem to represent ~ 15–19% of sampled children 
(Buss, 2011) and tend to be fearful of new and uncertain, 
though largely unthreatening, situations, in contrast to peers 
who may enjoy and engage with such contexts (Buss et al., 
2013). Young children’s dysregulated fear may be particu-
larly salient to anxiety risk, with some suggestion that it is 
predictive of elevated generalized and social anxiety symp-
toms over time, above and beyond traditional inhibited tem-
perament measures (Buss, 2011; Buss et al., 2013, 2021).

Caregiver Emotion Socialization: Non-
Supportive Responses to Child Worry

Emotion socialization encompasses the processes by which 
socialization agents, such as caregivers, impart their val-
ues, beliefs, and practices about emotion expressivity and 
emotion regulation, to others, such as children (Eisenberg 
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child’s withdrawal (Hastings et al., 2018). In another, moth-
ers were more prone to child-focused worry when their child 
was temperamentally inhibited (Bryan & Dix, 2009). Perti-
nently, we recently examined predictors of mothers’ worry 
socialization responses one year later in this sample (Kiel 
et al., 2020). We found that toddler dysregulated fear posi-
tively predicted mothers’ minimizing responses to worry, 
even after accounting for concurrent anger socialization, 
earlier worry socialization, maternal anxiety, and toddler 
shyness. However, neither dysregulated fear, nor shyness, 
predicted mothers’ punishing or distressed responses. Nota-
bly, toddler shyness did not predict mothers’ non-supportive 
emotion socialization when accounting for the other mater-
nal and child factors. Collectively, precedent from this work 
and broader literature suggests that child inhibited tempera-
ment may indeed contribute to mothers’ non-supportive 
worry socialization practices. Of note, the current study’s 
contribution is unique from the recent study using the same 
sample in that it broadly examines non-supportive worry 
socialization, focuses on maternal perceptions of inhibition 
to novelty rather than shyness (using a different question-
naire), and tests for bidirectional transactional relations 
between mothers and toddlers, rather than only testing pre-
dictors of mothers’ worry socialization practices.

In addition to unidirectional parent-to-child and child-to-
parent effects, developmental and anxiety-specific theories 
focused on parent-child interactions suggest bidirectional 
effects between parents and children. The unified theory of 
development (Sameroff, 2010) posits that children and par-
ents engage in dynamic and reciprocally influential behav-
ioral interactions across many domains of development. 
Theory of an anxious-coercive cycle that occurs between 
anxiety-prone children and their parents delineates a trans-
actional process in which child anxiety and anxiety-relevant 
parenting reinforce one another across time (Dadds & Roth, 
2001). Beyond parent-child interactions themselves, it is 
also possible that genetic predispositions shared between 
parents and their children, as well as non-parenting shared 
environmental factors (e.g., socioeconomic status [SES]), 
contribute to parent-child behaviors (Deater-Deckard & 
O’Connor, 2000; Paschall & Mastergeorge, 2016).

Moreover, the current work derives support from theo-
retical models of (a) affective processes in parenting 
(Dix, 1991) and (b) parenting-related emotions in parent-
ing (Leerkes & Augustine, 2005). Dix’s (1991) model of 
affective processes in parenting highlights how, during an 
emotion-activating event, a child’s behavior leads to a par-
ent’s cognitive appraisal, which then manifests in parental 
engagement with child. The model by Leerkes & Augus-
tine (2005) proposes a cycle in which a child engages in a 
behavior, the child’s behaviors are noticed and interpreted 
by the parent, the parent clarifies their goals, and the parent 

varied worries tend to be more anxious (Muris et al., 1998; 
Weems et al., 2000) and (b) anxiety symptoms that emerge 
in toddlerhood are predictive of later anxiety symptoms 
(Mian et al., 2011), worry in toddlerhood may be a prom-
ising focus for elucidating child anxiety risk. As such, the 
current work relates both inhibition to novelty and dysregu-
lated fear to caregivers’ responses to child worry. Indeed, 
functionalist emotion theory highlights how discrete emo-
tions address different goals and elicit unique reactions 
from others (Campos et al., 1994). Along these lines, a few 
studies have isolated effects of caregivers’ worry responses. 
O’Neal & Magai (2005), for instance, found that parents’ 
non-supportive responses to worry related to adolescents’ 
greater internalizing and externalizing problems. Thus, we 
derive initial support for the importance of non-supportive 
worry socialization from the overarching emotion social-
ization literature, functionalist theory, and limited, though 
promising, work on worry socialization specifically.

Transactions between Inhibited 
Temperament and Non-supportive Worry 
Socialization

Toddler inhibited temperament indices and maternal 
non-supportive worry socialization responses are likely 
reciprocally related to one another across time. Emotion 
socialization, broadly, is well-established as a predictor of 
children’s outcomes, including anxiety and its temperamen-
tal correlates (Eisenberg et al., 1998; Morris et al., 2007). 
We assert that worry socialization may predict change in 
anxiety risk, whether measured through maternal percep-
tions of inhibition to novelty or laboratory observations of 
dysregulated fear.

The literature also offers evidence for child-elicited 
effects on mothers’ emotion socialization. Having a tod-
dler who shows excessive inhibition, withdrawal, and 
fear in new situations may prime mothers’ non-supportive 
responses to worry. These children may be prone to express-
ing more fears and worries, thereby potentially providing 
more opportunities for worry socialization, relative to other 
children. Moreover, temperamentally inhibited children 
may elicit more non-supportive socialization responses, 
specifically. Caregivers of anxious children are often tasked 
with providing frequent reassurance and help to their child, 
the act of which can become demanding and taxing over 
time (Dadds & Roth, 2001). Mothers’ frustrations with 
their child’s unremitting, multifaceted worries may pre-
empt more punitive, minimizing, and distressed responses. 
Indeed, some research has substantiated these links. In one 
study, anxious toddlers had mothers who provided consis-
tently anxious, concerned (i.e., distressed) responses to their 
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would show stability across time (Hypothesis 1) and be 
positively correlated with one another within time points 
(Hypothesis 2). We also hypothesized bidirectional positive 
correlations across time, with mothers’ worry socialization 
predicting children’s dysregulated fear and inhibition to 
novelty (parent-driven effects, Hypothesis 3) and children’s 
dysregulated fear and inhibition to novelty predicting moth-
ers’ worry socialization (child-driven effects, Hypothesis 4), 
controlling for stability. Finally, we hypothesized that there 
would be an indirect effect, such that laboratory-observed 
child dysregulated fear would predict emotion socializa-
tion through mother-perceived child inhibited temperament 
(Hypothesis 5). We tested our primary model with moth-
ers’ overall non-supportive worry socialization; however, 
exploratory analyses differentiating among the three types 
of non-supportive responses (i.e., punitive, minimizing, 
and distress reactions) are presented in the Supplementary 
Information.

Method

Participants

The sample comprised 136 mothers and their toddlers who 
participated at age 2, 3, and 4 years old (41.2% [56] girls). 
We recruited families from the midwestern United States 
(U.S.), as part of a larger study and prior to the COVID-19 
pandemic. With respect to ethnicity, mothers and toddlers 
were, respectively, 96.3%/94.1% non-Hispanic/Latinx and 
2.2%/4.4% Hispanic/Latinx, with 1.5% of mothers declin-
ing to respond. Mothers and toddlers were, respectively, 
93.4%/83.8% White, 2.2%/1.5% Asian or Pacific Islander, 
1.5%/2.2% Black, and 0.7%/0.0% Native American, with 
0.7%/9.6% holding multiple racial identities, 0.7/1.5% iden-
tifying as a non-listed race, and 1.5% declining to respond. 
Families were diverse in SES, with 26.9% of families 
reporting an annual family income of <$40,000 (Mean = 
$51,000–60,000, Range = <$15,000 to >$100,000). Moth-
ers, on average, had 15.65 years of education (Range = 9th 
grade to PhD) and 36.1% of the sample reported having an 
Associate degree or less.

We recruited families from birth announcements and 
community offices/programs (e.g., pediatricians’ offices, 
WIC program, farmers’ markets). In the larger study, fami-
lies enrolled in the first or second of the three time points. 
Children were 24–30 months of age at T1 (Mage = 26.78, 
SD = 1.98), 36–42 months at T2 (Mage = 39.17, SD = 2.86), 
and 48–54 months at T3 (Mage = 51.97, SD = 3.61). At T1, 
T2, and T3, mothers’ average ages were, respectively, 32.59 
(SD = 5.19), 34.03 (SD = 5.09), and 34.97 (SD = 5.17) years. 
Inclusion in the current study required participation in at 

generates, chooses, and engages in a response, which then 
feeds back into the child’s behavior. Each step of the process 
is informed by numerous factors, including child and paren-
tal characteristics. In this way, the Dix (1991) and Leerkes 
& Augustine (2005) models demarcate a prospective and 
dynamic sequence of events in parent-child interactions 
that involve parent emotion and cognition. Based on these 
theories, we would expect that a child’s behavior would 
predict a parent response through the filter of the parent’s 
perception of the child’s behavior. Pertinent to the current 
study, a mother’s perceptions of her child’s temperamen-
tal characteristics likely partially derive from her child’s 
behaviors (e.g., akin to those observed in the laboratory) 
and subsequently inform her emotion-relevant behaviors 
(e.g., responses to worry). Thus, we expected that observed 
inhibited temperament (here, dysregulated fear) would pre-
dict worry socialization through the mechanism of moth-
ers’ perceptions of inhibited temperament (i.e., inhibition to 
novelty).

The Current Study

Given that caregivers and children exert reciprocal influence 
on one another’s behavioral tendencies and functioning, 
studies on child-caregiver transactional relations across time 
are critically needed to capture interdependent developmen-
tal processes. Such foci are particularly important consider-
ing the dual roles of child inhibited temperamental indices 
and caregiver emotion socialization in predicting children’s 
psychopathology risk. Further, this study prioritized eluci-
dating the unique contributions of mother-perceived versus 
laboratory-observed child inhibited temperament indices to 
maternal behaviors to identify whether children’s behaviors 
or mothers’ perceptions of said behaviors were more influ-
ential in shaping mothers’ own caregiving behaviors. The 
current study applied this transactional framework to assess 
several anxiety-relevant mother- and child-level constructs 
in early childhood (3 time points across ages 2–4 years). 
Specifically, we aimed to characterize relations among 
mothers’ non-supportive responses to child worry, mothers’ 
perceptions of their child’s inhibition to novelty, and labora-
tory observations of child dysregulated fear. We measured 
mothers’ non-supportive worry socialization and percep-
tions of their child’s inhibition to novelty when children 
were ages 2 years (Time 1 [T1]), 3 years (Time 2 [T2]), and 
4 years (Time 3 [T3]). Laboratory observations of child dys-
regulated fear occurred at T1 and T2, but not T3, given the 
field’s understanding of dysregulated fear as a construct of 
toddlerhood (Buss, 2011) and our incorporation of this theo-
retical basis into the larger study. We hypothesized that dys-
regulated fear, inhibition to novelty, and worry socialization 
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Measures

Maternal Worry Socialization (T1, T2, T3)

Mothers responded to the 82-item Coping with Toddlers’ 
Negative Emotions Scale (CTNES; Spinrad et al., 2004) at 
T1 and T2, as well as the 72-item Coping with Children’s 
Negative Emotions Scale (CCNES; Fabes et al., 1990; 
Fabes et al., 2002) at T3. The CTNES and CCNES assessed 
the likelihood that mothers engaged in various responses to 
their child’s negative emotion displays. For both measures, 
mothers were presented with 12 hypothetical scenarios in 
which their child expressed a negative emotion. We cur-
rently focus on vignettes assessing responses to worry, spe-
cifically.1 We identified four and six worry-specific vignettes 
in the CTNES and CCNES, respectively (see Table S1 in 
Supplementary Information for list), with mothers rating 
their likelihood (1 = Very Unlikely to 7 = Very Likely) of 
engaging in seven different responses per vignette. For the 
current study, we focused on three non-supportive response 
subscales, Punishing Reactions, Minimizing Reactions, and 
Distress Reactions.

The worry-specific Punitive Reactions subscale (T1 
α = 0.67, T2 α = 0.62, T3 α = 0.74) encompassed mothers’ 
likelihood of responding to a child’s worry by punishing 
them, scolding them, or threatening the loss of a privi-
lege. The worry-specific Minimizing Reactions subscale 
(T1 α = 0.73, T2 α = 0.68, T3 α = 0.76) denoted mothers’ 
tendencies to minimize or devalue their child’s worry. The 
worry-specific Distress Reactions subscale (T1 α = 0.84, 
T2 α = 0.84, T3 α = 0.61) comprised mothers’ tendencies 
to be very upset by their child’s worry. See Table S2 for 
descriptive statistics of the worry socialization variables per 
response type. We created an overall non-supportive worry 
response composite (12 items for CTNES, 18 items for 
CCNES, T1 α = 0.75, T2 α = 0.79, T3 α = 0.84) per time point 
by averaging worry-specific Punitive Reactions, Minimizing 
Reactions, and Distress Reactions subscales together (T1 
rs = 0.09–0.25, T1 Mean r = .18, T1 ps = 0.007–0.361; T2 
rs = 0.23–0.38, T2 Mean r = .32, T2 ps = ≤ 0.001–0.017; T3 
rs = 0.39–0.62, T3 Mean r = .52, T3 ps ≤ 0.001). We used this 
method in a recent paper (Kiel et al., 2020) to derive worry-
specific socialization vignettes. More broadly, CTNES and 
CCNES composite creation is consistent with past research 
(e.g., Gudmundson & Leerkes, 2012; Hurrell et al., 2015; 
Morelen et al., 2016), and both measures show acceptable 

1   Of note, we identified vignettes that shared common elements of 
child-expressed worry, fear, and/or temperamental shyness/behavioral 
inhibition. To retain linguistic conciseness and congruency to Kiel et 
al., 2020, we refer to these vignettes as “worry-specific,” though we 
acknowledge that this labeling may be imperfect and that these situa-
tions also likely often incorporate the other aforementioned elements.

least two of the three time points, with 41.9% and 58.1% 
of the included sample having data for two or three time 
points, respectively. We used a modified accelerated longi-
tudinal design, akin to a planned wave-missing design (Lit-
tle & Rhemtulla, 2013), to allow for planned missingness 
to be handled using contemporary statistical approaches. 
This design resulted in a relatively large sample of families 
who provided data across a longitudinal period, with 122 
(89.71%) families enrolling at T1 and 14 (10.29%) enrolling 
at T2. Of the sample, 89.0% of the 136 families had data for 
T1, 94.1% had data for T2, and 75% had data for T3.

Procedure

We obtained institutional research board approval from 
Miami University’s Institutional Review Board for the 
larger study. Mothers completed mailed consent forms 
and questionnaires, before participating with their child in 
an in-person laboratory visit (1.5–3 h, depending on time 
point). At the time of enrollment (T1 or T2), the question-
naire packet included demographic information questions. 
Per time point, mothers completed questions about worry 
socialization and perceptions of their child’s inhibited tem-
perament. At T1 and T2 only, mother-child dyads partici-
pated in two laboratory tasks relevant to the current study. 
These laboratory episodes were derived from previous 
work (Buss, 2011; Buss & Goldsmith, 2000; Nachmias et 
al., 1996) and coded to provide a measure of observed child 
dysregulated fear. The 5-min “clown” episode involved a 
research assistant (RA) dressed up like a clown who inter-
acted with the child and mother. Specifically, she introduced 
herself, invited the child to play with three toys (i.e., bub-
bles, beach balls, musical instruments) for 1 min each, and 
asked the child to help clean up before saying goodbye. In 
the 4-min “puppet show” episode, an RA sat behind a cur-
tained, wooden stage, controlling two plush animal puppets. 
The puppets (controlled by the RA) introduced themselves, 
invited the child to play two 1-min games (i.e., catch, mag-
netic fishing), and gave the child a sticker. When the pup-
pet show ended, the RA emerged from behind the stage and 
invited the child to control the puppets. During both tasks, 
mothers were instructed to behave as they typically would, 
and tasks were video-recorded for behavioral coding. At all 
time points, mothers received $50 compensation and a small 
toy (worth <$5) for their child after their laboratory visit.
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T2 ICCs = 0.97 − 1.00) was scored on a 5-point scale, encom-
passing the extent of negative facial expressions and distress 
vocalizations (1 = none to 5 = distress lasting entire episode, 
very intense, or resulting in episode termination). Shyness/
withdrawal (T1 ICCs = 0.90–0.93, T2 ICCs = 0.94 − 1.00) 
was scored on a separate 5-point scale, representing the 
degree to which each child was reticent towards, withdrew 
from, or avoided stimulus interactions (1 = none to 5 = high 
shyness, frequent freezing, avoidant/resistant entire epi-
sode). Following precedent for the measurement of dys-
regulated fear (Buss, 2011), the distress/negative affect and 
shyness/withdrawal scores of each episode (4 scores total; 
T1 across-episode rs = 0.37–0.42, ps < 0.001; T2 across-epi-
sode rs = 0.32–0.54, ps < 0.001) were averaged together to 
yield a measure of laboratory-observed dysregulated fear.2

Data Analytic Strategy

We conducted a priori power and sensitivity analyses (see 
Supplementary Information), before examining data miss-
ingness patterns and descriptives, as well as bivariate cor-
relations among primary variables. We assessed relations 
between demographic variables (e.g., child sex, child and 

2   We z-scored dysregulated fear scores and used a 1 SD above the 
mean cut-off to identify that 15.79% (N = 18 of 114 participants with 
dysregulated fear data) and 20.16% (N = 25 of 124 participants) of the 
sample at T1 and T2, respectively, met or exceeded dysregulated fear 
cutoffs proposed by Buss (2011), suggesting that children with high 
dysregulated fear scores were well-represented in the sample.

to excellent test-retest and internal reliability and construct 
validity with respect to emotion-relevant parenting indices 
(Fabes et al., 2002; Spinrad et al., 2004).

Mother-Perceived Child Inhibited Temperament (T1, 
T2, T3)

Mothers completed the 5-item Inhibition to Novelty sub-
scale (T1 α = 0.81, T2 α = 0.80, T3 α = 0.86) of the 126-item 
Infant-Toddler Social and Emotional Assessment (ITSEA; 
Carter et al., 2003) to assess their child’s inhibition or wari-
ness towards novelty. Using a 3-point scale (0 = Not true/
Rarely to 2 = Very true/Often), mothers identified how well/
often the statements described their child in the past month. 
The mean of items yielded the final measure. The ITSEA 
has shown acceptable to excellent test-retest and internal 
reliability in past studies, as well as construct validity with 
respect to toddler psychological problems (Carter et al., 
2003).

Laboratory-Observed Child Dysregulated Fear (T1, 
T2)

Using coding definitions established in past research (Kiel 

& Buss, 2011), an RA team, led by a graduate student, coded 
the “clown” and “puppet show” episodes to provide a mea-
sure of laboratory-observed child dysregulated fear. Per epi-
sode, child distress/negative affect (T1 ICCs = 0.82 − 1.00, 

Fig. 1  Primary Path Analysis Model. Note. Figure shows the primary path analysis model with transactional relations modeled between mothers’ 
non-supportive responses to child worry, mother-perceived child inhibition to novelty, and laboratory-observed child dysregulated fear. For within 
time point associations, bivariate correlation coefficients are shown. For across time-point associations, unstandardized path coefficients are shown 
with standard error estimates in parentheses. Gray lines represent non-significant paths and solid black lines represent statistically significant paths. 
*p ≤ .05, **p ≤ .01, ***p ≤ .001
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families starting at T2 and 2.21% missingness due to fami-
lies participating in T1 and T3, but not T2. Twenty-five par-
ticipants (18.4%) did not have T1 CTNES, mostly due to 
beginning the study at a later time point, but also in part 
because some mothers filled out some, but not all, question-
naires. At T2 and T3, 27 (19.9%) and 42 families (30.9%), 
respectively, did not have CTNES/CCNES scores and at T1, 
T2, and T3, 22 (16.2%), 24 (17.6%), and 34 (25%) of fami-
lies, respectively, did not have the ITSEA, also largely due 
to attrition and partially-incomplete questionnaire packets. 
Laboratory-observed dysregulated fear was measured only 
at T1 and T2, with 16.7% (N = 22) and 8.8% (N = 12) data 
missing, mostly due to attrition, as well as some families 
moving away and completing questionnaire packets, but 
not laboratory visits. Families who completed two versus 
three study time points did not significantly differ on any 
T1 variables, nor did they differ on any demographic char-
acteristics. Little’s missing completely at random (MCAR) 
test suggested that the pattern of missingness did not deviate 
from a MCAR pattern (χ2[139] = 152.30, p = .208). Missing 
values were handled by using FIML estimation.

Descriptive Statistics and Bivariate Associations

Variable descriptive statistics and bivariate correlations are 
presented in Table 1. Scatterplot matrices of bivariate cor-
relations among primary variables are available in Figure 
S1 of the Supplementary Information. All variables showed 
reasonable adherence to a normal distribution (|skew| < 
2.00, |kurtosis| < 4.00). At a bivariate level and before han-
dling missing data, constructs showed high stability across 
time (βs = 0.41–0.68, all ps ≤ 0.001). Laboratory-observed 
child dysregulated fear and maternal non-supportive worry 
socialization were associated in the expected (positive) 
direction at T1. Inhibition to novelty and dysregulated fear 
were strongly associated at T2 and between T1 and T2. T2 
dysregulated fear related to T3 inhibition to novelty. One 
across-time parent-to-child association was present, with 
T1 non-supportive worry socialization correlating with T2 
inhibition to novelty. Regarding child-to-parent relations, 
T1 dysregulated fear was positively associated with T2 non-
supportive worry responses.

Child biological sex and age were not related to any pri-
mary dependent variable (all ps > 0.05), so they were not 
considered further in analyses. Given the negative associa-
tions from family SES and maternal age at child birth to 
T2 non-supportive worry socialization, we included family 
SES and maternal age as covariates regressed on T2 non-
supportive worry socialization in the primary model. How-
ever, model results were highly similar with the inclusion 
of family SES and maternal age, both of which did not sig-
nificantly relate to any constructs within the larger model. 

mother age, family SES [i.e., composite of z-scored average 
of T1-T3 family income and z-scored maternal education]) 
and dependent variables to determine covariates, as recom-
mended (Miller & Chapman, 2001). For our main analysis, 
we ran a cross-lagged path analysis model in Mplus v.7.3 
(Muthén & Muthén, 2012), using full information maxi-
mum likelihood (FIML) estimation to handle missing data 
(Enders & Bandalos, 2001; Graham, 2009). The model 
simultaneously estimated stability in constructs, within-
time correlations, parent-to-child effects, child-to-parent 
effects, and indirect effects. That is, T1 and T2 variables 
were modeled to predict their later measurements at T2 or 
T3. We tested within-time correlations among non-support-
ive worry socialization, mother-perceived child inhibition to 
novelty, laboratory-observed child dysregulated fear at T1 
and T2, as well as between non-supportive worry socializa-
tion and mother-perceived child inhibition to novelty at T3. 
Parent-to-child effects included T1 (or T2) non-supportive 
worry socialization predicting T2 (or T3) child temperament 
indices. Child-to-parent effects were opposite in direction; 
T1 and T2 child temperament indices predicted T2 and T3 
non-supportive worry socialization. Finally, we tested our 
hypothesized indirect effect: T1 laboratory-observed child 
dysregulated fear predicting T3 non-supportive worry 
socialization through T2 mother-perceived child inhibition 
to novelty.

Minimally acceptable model fit was identified as non-
significant χ2 values, RMSEA and SRMR values ≤ 0.08, CFI 
values ≥ 0.90, and TLI values ≥ 0.95. AIC and sample-size 
adjusted BIC (SABIC) are reported. Confidence intervals 
(CIs) for indirect effects were estimated using 10,000 boot-
strapped samples. For brevity, only statistically significant 
pathways (p ≤ .05) and indirect effects (CIs not containing 
0) are reported in text. See Table 1; Fig. 1 for the primary 
model unstandardized path coefficients and standard errors, 
as well as Figures S1-S3 in the Supplementary Information 
for supplementary model information and discussion.

Results

Preliminary Analyses

Missing Data

The study design was similar to planned missingness and 
accelerated longitudinal designs (Graham, 2009), such that 
not all participants had three time points of data due to rolling 
recruitment, yet a relatively large sample size was retained. 
Taken together, 19.12% of final primary variable values 
were missing, including 3.86% missingness attributable to 
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Thus, they were dropped to remain parsimonious, and we 
now present results without family SES and maternal age 
in the model.

Primary Analyses

The primary path analysis model is presented in Fig.  1. 
This model had very close fit, χ2(6) = 5.34, p = .501; 
AIC = 1499.30, SABIC = 1489.77; RMSEA = 0.00 (90% CI 
[0.00, 0.11]); SRMR = 0.03; CFI = 1.00, TLI = 1.00. Stabil-
ity paths were statistically significant (all ps ≤ 0.001) and 
positive (βs = 0.41–0.68), suggesting medium to large sta-
bility in constructs, per conventional guidelines (Adachi 
& Willoughby, 2015). There were two concurrent positive 
associations at T1: namely, mothers’ non-supportive worry 
responses related to laboratory-observed child dysregulated 
fear (r = .17, p = .040), and mother-perceived child inhibition 
to novelty was associated with laboratory-observed child 
dysregulated fear (r = .29, p = .001). Concurrently at T2, 
mothers’ perceptions of child inhibition to novelty remained 
correlated with laboratory observations of their child dysreg-
ulated fear (r = .29, p = .008). Three across-time associations 
emerged. First, greater T1 laboratory-observed child dys-
regulated fear predicted greater T2 mother-perceived child 
inhibition to novelty (b = 0.15, SE = 0.07, p = .019). Second, 
mothers’ greater perceptions of their child’s inhibition to 
novelty at T2 positively related to their greater T3 non-
supportive worry responses (b = 0.30, SE = 0.15, p = .043). 
Third, laboratory observations of more child dysregulated 
fear at T2 predicted less non-supportive worry socialization 
at T3 (b = -0.27, SE = 0.13, p = .041). Moreover, a signifi-
cant indirect effect emerged (ab = 0.05, SE = 0.03, 95% CI 
[0.01, 0.14]), such that greater T1 laboratory-observed child 
dysregulated fear predicted more mother-perceived child 
inhibition to novelty at T2, which in turn was associated 
with mothers’ greater T3 non-supportive responses to worry 
displays.

Supplementary Analyses

Given our recent work indicating that specific types of 
maternal non-supportive worry socialization responses (i.e., 
punitive, minimizing, distress responses) may uniquely 
relate to child inhibited temperament (Kiel et al., 2020), 
we ran three supplementary path analysis models in which 
we replaced overall non-supportive worry socialization 
with each of the three non-supportive response types (see 
Supplementary Information Figures S1-S3 and Supple-
ment Discussion). Overall, model paths functioned rela-
tively similarly across strategy types, with associations in 
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the punitive response model closest to those in the main 
model. Construct stability, as well as the association from 
T1 child dysregulated fear to T2 child inhibition to novelty, 
remained in all supplementary models. Across supplemen-
tary models, there was some variation in within-time corre-
lations among primary variables at T1. The relation between 
T2 child inhibition and T3 non-supportive worry responses 
was statistically significant in the punitive responses model, 
yet non-significant in the minimizing and distress responses 
models. These findings are discussed at greater length in the 
Supplementary Information.

Discussion

Contemporary theories suggest that transactional interac-
tions between child and parent characteristics occur during 
child anxiety development. Little work has studied relations 
during toddlerhood, a time during which (a) child inhibited 
temperament may be malleable and open to environmen-
tal influence and (b) caregivers may develop patterns of 
responding to child worry. The current study tested bidirec-
tional relations between child inhibited temperament indi-
ces and maternal non-supportive responses to worry across 
toddlerhood. Our longitudinal design incorporated repeated 
assessments and accounted for construct stability, allowing 
for robust tests of predictive relations as well as examina-
tion of whether dysregulated fear predicts maternal worry 
socialization through mothers’ perceptions of toddler inhibi-
tion to novelty.

The medium to large effect sizes for stability of our con-
structs, in support of our first hypothesis, were consistent 
with previous studies. Our estimates were consistent with 
previous studies showing that inhibited temperament is 
moderately stable (Fox et al., 2005). Our finding of stabil-
ity in the medium to large range of effect size for maternal 
socialization of worry was consistent with previous stud-
ies of broader emotion socialization (Hastings et al., 2019; 
Premo & Kiel, 2014) and contributes to the knowledge base 
for worry socialization, in particular. Specifically, socializa-
tion of worry, as a construct, persists across early childhood, 
but is not so stable as to prevent change attributable to other 
constructs. We interpret these results to evidence some sty-
listic stability in emotion-related parenting practices, while 
practices are continually honed and adapted alongside child 
developmental stages and characteristics.

The study provided only weak support for parent-driven 
effects (Hypothesis 3), apparent mostly in bivariate correla-
tions. Our path model provided the most stringent test of 
parent-driven effects because it controlled for stability in 
constructs. No paths predicting toddler inhibited tempera-
ment from maternal socialization of worry emerged. This 

Table 2  Path Coefficients for Primary Model with Non-Supportive 
Worry Responses
Variable b (SE) β t p 95% 

CI 
(b)

DV = T2 Non-supportive worry responses (R2 = .47)
T1 Non-supportive worry 
responses

0.74 
(0.09)

0.68 8.39 < .001 [0.56, 
0.91]

T1 Mother-perceived child 
inhibition to novelty

-0.04 
(0.15)

-0.02 -0.24 .811 [-
0.35, 
0.26]

T1 Laboratory-observed 
child dysregulated fear

0.09 
(0.14)

0.05 0.63 .531 [-
0.18, 
0.35]

DV = T2 Mother-perceived child inhibition to novelty (R2 = .44)
T1 Non-supportive worry 
responses

0.07 
(0.05)

0.11 1.35 .176 [-
0.03, 
0.16]

T1 Mother-perceived child 
inhibition to novelty

0.54 
(0.08)

0.56 6.43 < .001 [0.36, 
0.70]

T1 Laboratory-observed 
child dysregulated fear

0.15 
(0.07)

0.18 2.35 .019 [0.03, 
0.28]

DV = T2 Laboratory-observed child dysregulated fear (R2 = .21)
T1 Non-supportive worry 
responses

0.00 
(0.07)

0.00 0.00 .998 [-
0.14, 
0.13]

T1 Mother-perceived child 
inhibition to novelty

0.15 
(0.12)

0.13 1.24 .215 [-
0.09, 
0.38]

T1 Laboratory-observed 
child dysregulated fear

0.41 
(0.10)

0.41 4.07 < .001 [0.22, 
0.62]

DV = T3 Non-supportive worry responses (R2 = .27)
T2 Non-supportive worry 
responses

0.29 
(0.09)

0.42 3.24 .001 [0.12, 
0.47]

T2 Mother-perceived child 
inhibition to novelty

0.30 
(0.15)

0.23 2.03 .043 [0.03, 
0.61]

T2 Laboratory-observed 
child dysregulated fear

-0.27 
(0.13)

-0.25 -2.04 .041 [-
0.53, 
0.00]

DV = T3 Mother-perceived child inhibition to novelty (R2 = .46)
T2 Non-supportive worry 
responses

-0.03 
(0.05)

-0.05 -0.54 .587 [-
0.12, 
0.07]

T2 Mother-perceived child 
inhibition to novelty

0.72 
(0.09)

0.65 7.95 < .001 [0.54, 
0.90]

T2 Laboratory-observed child 
dysregulated fear

0.06 
(0.09)

0.07 0.74 .457 [-0.10, 
0.24]

Note. Time 1 = T1, Time 2 = T2, Time 3 = T3. Correlations modeled 
included those between T1 non-supportive worry responses and T1 
mother-perceived child inhibition to novelty (r = .15, p = .122), T1 
non-supportive worry responses and T1 laboratory-observed child 
dysregulated fear (r = .17, p = .040), T1 mother-perceived child inhi-
bition to novelty and T1 laboratory-observed child dysregulated 
fear (r = .29, p = .001), T2 non-supportive worry responses and T2 
mother-perceived child inhibition to novelty (r = .10, p = .305), T2 
non-supportive worry responses and T2 laboratory-observed child 
dysregulated fear (r = .02, p = .824), T2 mother-perceived child inhi-
bition to novelty and T2 laboratory-observed child dysregulated fear 
(r = .29, p = .008), and T3 non-supportive worry responses and T3 
mother-perceived child inhibition to novelty (r = − .04, p = .726).
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bivariate correlation seen in preliminary analyses, and the 
positive correlation between dysregulated fear and mother-
perceived inhibition to novelty at child age 3, this appears 
to be a suppression effect. In the larger model, the path from 
age 3 dysregulated fear to worry socialization at child age 4 
accounted for (i.e., was left after removing) shared variance 
between dysregulated fear and inhibition to novelty, as well 
as stability between age 3 and 4 worry socialization. Thus, 
what made dysregulated fear unique from mothers’ percep-
tions of inhibition to novelty predicted lower non-support-
ive worry socialization than expected based on mothers’ 
previous levels. Variance in dysregulated fear unique from 
mothers’ perceptions of their toddlers’ inhibited tempera-
ment may have represented (a) aspects of toddlers’ behavior 
mothers do not perceive as shyness or inhibition, (b) vari-
ance in toddlers’ non-compliance with lab procedures, and/
or (c) mothers’ under-/over-estimation of inhibited tempera-
ment, any of which may have predicted mothers’ lower-
than-expected non-supportive responses. Alternatively, and 
building on anxious-coercive cycle models of anxiety risk 
(Dadds & Roth, 2001), perhaps mothers are motivated to 
respond to aspects of child inhibited temperament with pro-
tective or concerned, rather than precisely non-supportive, 
behaviors, such as problem-solving the situation for their 
child. Although it goes beyond the data of this study to pre-
cisely conclude what this unique variance represents, the 
informant discrepancies literature suggests that non-shared 
variance between different measures assessing a construct 
may relate meaningfully to individual differences in chil-
dren’s psychopathology risk (e.g., De Los Reyes & Kazdin, 
2005). Presently, it seems to be meaningful in relation to 
parenting outcomes as well. Therefore, we would encour-
age continued investigation into the shared and non-shared 
aspects of laboratory observation and parent report of 
inhibited temperament in relation to multiple aspects of the 
dynamic parent-child relationship.

Finally, we found support for our final hypothesis that 
maternal perceptions of inhibition to novelty would mediate 
the relation between observed dysregulated fear and non-
supportive worry socialization. This indirect effect is consis-
tent with affective models of parenting (Dix, 1991; Leerkes 
& Augustine, 2005), which suggest that mothers’ percep-
tions and interpretations of children’s affectively-valenced 
behavior are crucial to subsequent parenting responses. Our 
results suggest that observed inhibited temperament (via 
dysregulated fear) predicts mothers’ heightened percep-
tions of inhibition, which then predict more non-supportive 
worry responses. Importantly, this indirect effect existed 
above and beyond stability in maternal perceptions of inhi-
bition to novelty and non-supportive worry socialization, 
as well as the more proximal direct association between 
dysregulated fear and worry socialization. Although debate 

was surprising given fundamental theoretical assumptions 
that caregiver emotion socialization influences child out-
comes (Eisenberg et al., 1998; Raval & Walker, 2019). 
However, developmental models of emotion socialization 
suggest that socialization predicts child emotion regulation 
and adjustment outcomes, while temperament functions as a 
moderator or antecedent of these effects, despite incorporat-
ing aspects of regulation and being environmentally-influ-
enced (Goldsmith et al., 1987; Shiner et al., 2012). Perhaps 
parent-driven effects emerge for the consequences of child 
inhibited temperament, such as psychopathology (e.g., anxi-
ety disorder symptoms) or the emotion regulation strategies 
children develop either because of, or to adapt to, their tem-
peramental tendencies. It is also possible that parent-driven 
effects are stronger later in development, with child-driven 
effects primarily shaping parent-child interactions in early 
childhood.

We found stronger evidence for child-elicited effects of 
maternal worry socialization (Hypothesis 4). Mothers who 
perceived their toddlers as shy and withdrawn when faced 
with new people and situations seemed to then engage in 
higher-than-expected levels (based on controlling for previ-
ous values) of non-supportive responses to toddlers’ wor-
ries. This could reflect mothers losing patience with their 
toddlers’ anxious tendencies or reacting with (and model-
ing) their own dysregulated response, possibly indicating 
patterns of negative interactions that have been linked to 
internalizing problems in toddlerhood (Luebbe et al., 2011) 
and clinically significant anxiety diagnoses in middle child-
hood (Hudson et al., 2008; Hurrell et al., 2015). Alterna-
tively, results may reflect that mothers intentionally respond 
in a manner that they believe will help their toddlers disen-
gage from their worries. Indeed, mothers’ punitive responses 
to their children’s expressions of negative emotions, gen-
erally, have been found to buffer the association between 
inhibited temperament and social anxiety symptoms (Trent 
et al., 2021). It is beyond the scope of the current study to 
conclude whether the increased non-supportive responses to 
child worry predicted by mothers’ perceptions of inhibited 
temperament lead to increased or decreased risk for anxi-
ety over time. Moreover, there remain important questions 
about the role of genetics, gene-environment interactions, 
and non-parenting shared environmental factors in relations 
between child inhibited temperament and maternal emotion 
socialization practices. However, given that many studies 
have focused on caregivers’ responses to children’s negative 
emotions, broadly, this study provides a foundation for con-
tinued investigation into the antecedents and consequences 
of worry socialization, in particular.

Unexpectedly, toddler dysregulated fear at age 3 and 
caregiver non-supportive worry responses at child age 4 
were negatively associated. Given their non-significant 
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understanding of the blended, nuanced, and developmen-
tally-bound nature of emotions into emotion socialization 
measurement.3

Finally, although our sample was diverse in SES, it was 
predominantly White, racially, and results should be con-
sidered within the cultural norms surrounding this popula-
tion. Cultural values of White, middle class parents in the 
U.S. tend to be characterized by individualism and indepen-
dence, often leading to socialization of emotion as an expe-
rience of the individual self (Raval & Walker, 2019). Parents 
with non-White identities may place greater emphasis on 
interdependence within family relationships and relational 
experiences of emotions (Raval & Walker, 2019). As such, 
parents with non-White identities may use different social-
ization strategies that do not always fall within definitions 
from theory developed with White samples and by White 
researchers. Their children may experience different out-
comes of parent strategies because what have been termed 
“non-supportive” strategies may differ in quality (e.g., 
expressed with goals for their children’s positive develop-
ment versus being parent-centered) or perceived normative-
ness (Raval & Walker, 2019). Parenting strategies shaped 
by cultural values of interdependence offer strengths and 
sources of resilience to children by promoting connection 
and social harmony. Parents with minoritized identities also 
often socialize emotions within a context of pervasive, sys-
temic racism and may be socializing their children’s racial 
and ethnic identity alongside their emotion expression, for 
adaptive socioemotional outcomes when encountering bias 
and discrimination from the majority White culture (Dunbar 
et al., 2017).

Conclusions and Implications

In sum, this study advances our understanding of trans-
actional relations between child temperament and parent 
emotion socialization by applying an anxiety risk-relevant 
framework to assess child inhibited temperament (both 
mother-perceived and laboratory-observed) and maternal 
non-supportive socialization of worry across three years in 
toddlerhood. Results indicated construct stability, meaning-
ful and nuanced associations within and across time-points, 
and the presence of an indirect relation between laboratory-
observed child inhibited temperament and maternal non-
supportive worry responses through mothers’ perceptions 
of their child’s inhibited temperament. Future work should 
further delineate the transactional, nuanced nature of these 
relations across child development, with a particular focus 
on child-elicited effects.

3   We thank reviewers throughout our publication process for their 
contributions to identifying several of the proposed future directions.

exists surrounding the utility of parent-report of children’s 
temperament, parents’ perceptions likely serve to shape 
their parenting, independent of what may be observed by 
putatively objective assessments. Alternatively, it could also 
be that (a) laboratory-observed dysregulated fear related to 
later maternal reports due to detection of continuity in inhi-
bition and/or (b) linkages between later mother report mea-
sures signify shared method variance or shared parent-child 
temperament.

Limitations and Future Directions

As is typical with multi-wave, longitudinal studies of fami-
lies, missing data was a limitation, though we did use FIML 
as a contemporary best practice for handling missing data. 
Measure-wise, we ideally would have assessed dysregu-
lated fear at a third time point. The absence of age 4 child 
dysregulated fear likely made it more difficult to discern 
parent-driven effects on child outcomes beyond concurrent 
effects from age 2 to age 3 or in relation to mother-reported 
inhibited temperament. We used surveys to assess mothers’ 
emotion socialization and child temperament perceptions, 
likely introducing some shared method variance, and the 
field would benefit from development of reworked methods 
of assessment (e.g., during real-time dyad interactions). We 
also did not assess the role of meaningfully distinct contexts 
of worry socialization, a promising future research direction. 
For instance, perhaps mothers endorse different motivations 
for socialization responses depending on child age or if their 
children express more anticipatory versus in-the-moment 
worry. Emotion socialization methods can also vary by care-
giver, frequency of exposure, and culmination of socializer 
messages received. The lower-than-ideal alphas for worry 
socialization scales indicate that measure development spe-
cifically focused on worry socialization may benefit future 
work. We also recognize that our labeling of our item set as 
“worry socialization” imperfectly captures the variance in 
emotions and behaviors socialized (e.g., worry, fear, shy-
ness) in each vignette. Future studies should examine other 
caregivers’ responses and child outcomes associated with 
receiving discrepant or predominantly non-supportive mes-
sages from multiple caregivers, as well as greater nuance 
in conceptualizations of “non-supportive” responses (e.g., 
“minimizing” responses that may serve to adaptively 
dampen child negative affect). Additionally, because parent 
responses to child emotions likely depend on the type of 
discrete emotion being expressed (O’Neal & Magai, 2005), 
it is critical to simultaneously document the emergence of 
socialization of other (often overlapping) emotions, many of 
which likely carry important implications for psychopathol-
ogy risk. As such, we should endeavor to incorporate our 
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