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Abstract
The COVID-19 pandemic may impact the development 
of infants' social communication patterns with their 
caregivers. The current study examined continuity, stabil-
ity, and bidirectional associations in maternal and infant 
dyadic Emotional Availability (EA) before and during 
the COVID-19 pandemic. Participants were 110 Israeli 
mother-infant dyads (51% girls) that were assessed prior to 
(Mage = 3.5 months) and during (Mage = 12.4 months) the 
pandemic. At both time points, mother-infant interac tions 
were observed during play (nonstressful context) and tasks 
designed to elicit infant frustration (stressful context). 
Maternal and child EA were coded offline. Maternal EA 
demonstrated no significant mean-level changes from 
before to during the COVID-19 pandemic, whereas infant 
responsiveness and involvement increased over time. 
Stability and bidirectional associations in EA differed by 
context and were evident only in the stressful context. 
Mothers' perceived levels of social support further moder-
ated these associations. Specifically, infants' pre-pandemic 
responsiveness and involvement predicted maternal EA 
during the pandemic only when mothers reported low 
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1 | INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic outbreak has significantly affected the 
well-being of families across the world. Facing challenges, such as social distancing, financial insecu-
rity, changes to structure and routine, and caregiving burden, may negatively impact family function-
ing and parent-child relationships (Prime et al., 2020). Indeed, emerging evidence shows that, during 
the COVID-19 outbreak, mothers of young children reported higher levels of parenting stress, harsh 
parenting behaviors, and difficulties in mother-child relationships compared to the pre-pandemic 
period (McRae et al., 2021; Sari et al., 2021; Taubman-Ben-Ari et al., 2021). However, a fundamen-
tal limitation of these findings that stems from COVID-19-related data collection restrictions is the 
exclusive use of self-report measures of parent-child relationship quality. The goal of the current study 
was to address this gap by examining changes in observed mother-child interactions from before to 
during the pandemic when infants were 3 and 12 months old, respectively. We also examined whether 
changes in mother-child interactions are moderated by social support, one of the important resources 
that can protect families from the negative effects of stress on parenting (Belsky,  1984; Leinonen 
et al., 2003).

1.1 | Emotional availability (EA)

Biringen and colleagues (Biringen, 2008; Biringen et al., 1999) define EA as a relationship construct 
that can be assessed using observational scales that include both caregiver and child dimensions. 
The caregiver dimensions include sensitivity to the child's cues, structuring of interactions based on 
the child's lead, and the ability to remain nonintrusive and nonhostile during interactions. The child 
dimensions include social responsiveness to the caregiver and involvement of the caregiver in the 
child's activities. EA in parent-child relationships predicts a wide range of child outcomes, includ-
ing attachment security, adaptive emotion regulation strategies, empathy, and social competence (see 
Saunders et al., 2015 for review). Although the caregiver dimensions are distinguished from the child 
dimensions, the EA scales are viewed from a transactional context, in which both members of the 
dyad reciprocally influence each other's behavior (Biringen et al., 2014). Caregivers' sensitivity to 
children's signals and appropriate structuring supports children's ability to respond to caregivers' bids 
and actively involve caregivers in their activities. Conversely, children's greater social responsive-
ness and involvement reinforce sensitive caregiving and facilitate appropriate nonintrusive structuring 
of children's play. Thus, the current study takes a transactional approach (Bell,  1968; Paschall & 
Mastergeorge, 2016; Sameroff, 2010) to assess the reciprocal relations between maternal and child EA 
through two time points: prior to and during the COVID-19 pandemic.

EA has also been assessed in a variety of contexts, including nonstressful settings, such as unstruc-
tured and semi-structured play interactions (Célia et al., 2018; MacMillan et al., 2021), and stressful 
settings, such as separation–reunion situations (Easterbrooks et al., 2012) and the still-face procedure 
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levels of social support. Our findings suggest that maternal 
and child EA were not adversely impacted by the COVID-
19 pandemic. However, patterns of EA demonstrated 
moderate-to-no stability over time, suggesting considera-
ble individual differences in trajectories of EA.
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(Korja & McMahon, 2021). Based on a domain-specificity perspective (Grusec & Davidov, 2010), 
previous research suggests that caregiving behaviors in stressful contexts are distinct from caregiving 
behaviors in nonstressful contexts (Leerkes et al., 2009, 2012; Vrijhof et al., 2020) and have unique 
contributions to children's socialization (Grusec & Davidov, 2010). For example, sensitive caregiving 
behaviors in response to infant distress uniquely predicted infant attachment security, higher levels of 
empathy, and lower behavior problems (Davidov & Grusec, 2006; Leerkes & Siepak, 2006; McElwain 
& Booth-Laforce, 2006). Studies have reported mixed findings regarding the effect of task context 
on parent and child behaviors. Whereas some studies reported that more stressful and challenging 
contexts yielded less sensitive and more negative parent and child behaviors (Blacher et al., 2013; 
Kwon et al., 2013), other studies found that caregivers were more sensitive and positive in challenging 
contexts compared to low-stress contexts (Dittrich et al., 2017; Volling et al., 2002). To the best of 
our knowledge, no studies have examined how EA in different contexts can be differentially affected 
by exposure to external stressors. Due to the stressful nature of the context in which the current 
study occurs (i.e., the COVID-19 pandemic), this study will attempt to fill this gap in the literature 
by exploring whether changes in EA through the pandemic differ between stressful and nonstressful 
contexts.

1.1.1 | Continuity and stability over time

Despite the large body of empirical research on mother-child EA, only a few studies have directly 
examined changes in EA across infancy and toddlerhood (Biringen et al., 1999; Bornstein et al., 2010; 
Célia et al., 2018; Lovas, 2005). These studies usually differentiated between continuity (i.e., differ-
ences in the means of the EA scores at the group level over time) and stability (i.e., changes in the 
individual's rank-order position compared to others over time). With respect to continuity, previous 
studies have shown inconsistent findings regarding maternal EA with some studies reporting continu-
ity in maternal EA scales (i.e., no mean-level changes) across time (Célia et al., 2018; Lovas, 2005), 
and others reporting increases or decreases (Biringen et al., 1999; Bornstein et al., 2010). However, 
both child EA scales (i.e., responsiveness and involvement) show a consistent pattern of increases with 
time (Biringen et al., 1999; Célia et al., 2018; Lovas, 2005). With respect to stability, overall, maternal 
and child EA scales demonstrate moderate stability (i.e., positive associations between time points) 
over time (Biringen et al., 1999; Bornstein et al., 2010; Célia et al., 2018; Lovas, 2005). These findings 
suggest that individual differences in EA are established early in life and are relatively stable and that 
children show developmentally appropriate increases in their social responsiveness and involvement 
across time. However, contextual factors, such as exposure to trauma and stressful life events, have 
been associated with individual differences in EA (Cohen & Shulman, 2019; MacMillan et al., 2021). 
For example, higher exposure to traumatic events (mainly political violence) was associated with 
both mothers' and children's lower EA in a sample of toddlers (Cohen & Shulman, 2019). Similarly, 
stressful life events during the postpartum period were associated with lower maternal EA at 6 months 
postpartum (MacMillan et al., 2021).

1.2 | Parent-child relationships during the Covid-19 pandemic

Drawing on key theoretical models of human development and family functioning (Bronfenbrenner & 
Morris, 2006; Carr, 2015; Conger et al., 2002), Prime et al. (2020) suggest that when facing elevated 
levels of emotional stress, caregivers' mental, and emotional resources are depleted. This may impede 
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the ability to respond sensitively to children's cues and lead to an overreliance on less effective parent-
ing behaviors, such as coerciveness and hostility (Prime et al., 2020). For example, previous research 
on the effects of a global crisis on parenting found that the great recession in 2008 was associated 
with a high risk of child abuse and that economic uncertainty during this time increased the risk of 
abuse or neglect (Schneider et al., 2017). During the COVID-19 pandemic, alongside financial and 
health concerns, caregivers also face the unique role of meeting their children's emotional and devel-
opmental needs around the clock with the closure of childcare centers while also complying with 
changes to work roles and routines. Indeed, recent research has shown that mothers of young chil-
dren reported higher levels of difficulties in parenting compared to the pre-pandemic period (McRae 
et al., 2021; Sari et al., 2021; Taubman-Ben-Ari et al., 2021). Longitudinal studies show that parents 
of young children reported increases in parenting stress and decreases in parent-child relationship 
quality when assessed during the COVID-19 pandemic compared to before the pandemic (McRae 
et al., 2021; Taubman-Ben-Ari et al., 2021). Many countries have also indicated increases in reported 
child maltreatment, abuse, and neglect (Humphreys et al., 2020; Kuehn, 2020). A study conducted in 
the Netherlands found that harsh parenting behaviors, such as threatening, name-calling, slapping, and 
shaking, were significantly elevated among parents of toddlers during COVID-19 lockdown periods 
compared to a matched sample (based on factors, such as child age, biological sex, ethnicity, parental 
age, parental education, and family income) collected prior to the pandemic (Sari et al., 2021). Never-
theless, individual experiences related to the COVID-19 pandemic are subjective and complex. Some 
families reported that the unique parenting roles (i.e., serving as sole providers of children's physical, 
emotional and educational needs) during this period allowed them to be more involved in their chil-
dren's upbringing and improve communication, emotional expressiveness, and teamwork spirit at the 
family level (Gelir & Duzen, 2021; Günther-Bel et al., 2020). Moreover, research conducted prior to 
the COVID-19 pandemic suggests that parental emotional distress is not necessarily related to lower 
EA (Rossen et al., 2018).

1.2.1 | The moderating role of social support

The extent to which chronic adversities such as the COVID-19 pandemic will affect families may depend 
on risk and resilience factors present in their daily lives. For example, preexisting vulnerabilities such as 
caregiver's coping behaviors (e.g., substance use) or low income can increase the risk for mental health 
problems (Feinberg, et al., 2021). On the contrary, high income, supportive relationships, and positive 
interactions within and beyond the immediate family can mitigate the adverse effects on children and 
parents (Prime et  al.,  2020). One key factor that was found to minimize the negative effects of the 
COVID-19 pandemic on parents' emotional distress and family functioning is perceived social support 
(Brown et al., 2020; Li et al., 2021; McRae et al., 2021). In the literature, perceived social support is 
considered a better predictor of wellbeing than received social support. Perceived social support has been 
found associated with numerous outcomes (e.g., personal adjustment, mental and physical health), while 
received social support shows fewer predictive associations and smaller effect sizes (Haber et al., 2007; 
Helgeson,  1993; Prati & Pietrantoni,  2010). A plethora of research has demonstrated that different 
sources of perceived social support buffered the impact of stressful experiences, such as economic pres-
sure, parental depressive symptoms, and parenting stress on parenting behaviors (e.g., Lee et al., 2009; 
Leinonen et al., 2003; Taraban et al., 2019; Yan et al., 2021). In the context of the COVID-19 pandemic, 
greater parental perceived levels of social support were associated with lower perceived stress and child 
abuse potential (Brown et al., 2020). Perceived Social support also buffered the negative effect of paren-
tal emotional distress on increases in harsh parenting during lockdown periods (McRae et al., 2021).
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1.3 | The current study

Despite the growing body of literature on parent-child relationships during the COVID-19 pandemic 
(McRae et al., 2021; Sari et al., 2021; Taubman-Ben-Ari et al., 2021), we still know little about stabil-
ity and continuity in parent-child interaction patterns during this unprecedented period, particularly 
during infancy. Our knowledge is also currently limited to self-report measures of parenting that are 
subjected to report the bias. To address this gap in the literature, in the current study, we followed a 
sample of mother-infant dyads that we assessed using observational measures of parenting prior to 
the pandemic. We conducted an additional observational assessment during the pandemic using an 
online video platform. This unique study design enabled us to objectively examine changes in the 
quality of mother-child interactions during the COVID-19 pandemic. In addition, as recent research 
suggests that the effects of the COVID-19 pandemic on children and families can vary depending on 
the presence of risk or resilience factors (Domínguez-Álvarez et al., 2020; Feinberg et al., 2021; Prime 
et al., 2020), we also examined whether continuity and stability in maternal and child EA are moder-
ated by social support, a key factor found to enhance adaptive coping under stressful conditions (e.g., 
Brown et al., 2020; McRae et al., 2021).

Based on extant research conducted during the COVID-19 pandemic (McRae et al., 2021; Sari 
et al., 2021; Taubman-Ben-Ari et al., 2021), we predicted that maternal and child EA dimensions will 
show mean-level decreases (low continuity) between the pre-pandemic and pandemic assessments, 
contrary to past findings that show increases in child EA scales with time and mixed findings regard-
ing maternal EA (Biringen et al., 1999; Célia et al., 2018; Lovas, 2005). We also hypothesized that 
maternal and child EA would demonstrate moderate stability (i.e., positive associations between time 
points) based on previous research indicating that patterns of EA show relative stability during infancy 
(Biringen et al., 1999; Bornstein et al., 2010; Célia et al., 2018; Lovas, 2005). Maternal and child EA 
dimensions were also expected to show bidirectional associations across time (Biringen et al., 2014). 
That is, maternal pre-pandemic EA was expected to positively predict the child dimensions during the 
pandemic and vice versa. Finally, we predicted that social support would moderate the hypothesized 
longitudinal associations. Specifically, maternal and child EA will show higher continuity (i.e., more 
minor mean-level differences), stability, and bidirectional associations between the two time points 
when mothers perceived high social support compared to when mothers perceived low social support.

Given that previous research suggests that caregiving behaviors differ between stressful and 
nonstressful contexts (Leerkes et al., 2009, 2012; Vrijhof et al., 2020), an additional goal was to assess 
whether hypothesized associations differed by task type (i.e., play vs. stressful context). We did not 
propose a directional hypothesis for this goal because, to the best of our knowledge, this study will be 
the first to address this question.

2 | METHODS

2.1 | Participants

Participants for this study were drawn from a longitudinal study following mothers and infants 
from the prenatal period through the first two postpartum years in Israel (Maternal Affect, Mood 
and Attention Study; MAMA). This study was conducted according to guidelines laid down in the 
Declara tion of Helsinki with written informed consent obtained from a parent or guardian for each 
child before any assessment or data collection. All procedures involving human subjects in this study 
were approved by the Helsinki committee at Soroka Medical center, Beer-Sheva, Israel. The main 
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goal of this study was to examine the associations between maternal emotional distress, mother-child 
interaction quality, and the development of children's attention abilities. For the current study, we used 
data collected at two time points, based on the infant's age: 3 months (T1) and 12 months (T2). Data 
for T1 were collected at participants' homes between June 2019 and mid-December 2020 (N = 137). In 
March 2020, COVID-19-related home confinement regulations were first implemented in Israel, and 
in-person data collection was put on hold. In June 2020, these regulations were temporarily amended 
with the decrease in infection rates, and we collected data from the remaining participants. Therefore, 
22% of the sample for T1 was collected after the COVID-19 outbreak. Data for T2 were collected 
between August 2020 and July 2021. Due to the uncertainty regarding data collection regulations in 
the context of the COVID-19 pandemic and to reduce infection risk, we altered our research protocol, 
and this time point was collected remotely using an online video platform (N = 110). In light of the 
ecological context in which data were collected (i.e., a global pandemic) and the longitudinal nature of 
our research design, we were able to address novel research questions (in addition to the original study 
goals), such as the potential changes in mother-child interactions through the pandemic.

Mothers were recruited during the second trimester of pregnancy through social media platforms 
and the obstetrics and gynecology division at Soroka Medical center. Women were included in the 
study if they were physically healthy, above 21 years of age, with no report of substance abuse, and 
without diagnosed psychiatric conditions besides major depressive disorder and anxiety disorders. 
Participants were included in the current study if they had valid data from at least one of the three focal 
variables of interest during the 12-month visit: (a) maternal EA., (b) child EA, or (c) social support. 
The final analytic sample included 110 mother-infant dyads (56 girls). See Table 1 for full sample 
demographic information.

2.2 | Procedures

At both time points, mother-infant dyads participated in age-appropriate tasks to assess EA during 
play and frustration. Data for T1 were collected during home visits when infants were 3 months of age. 
During the home visit, mother-child dyads participated in a face-to-face play task and a task designed 
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Maternal age (years) M(SD) 30.87 (4.5)

Maternal years of education M(SD) 15.04 (3.14)

Household monthly income Up to 3500 NIS 2.9%

3501–6000 NIS 3.8%

6001–8500 NIS 15.2%

8501–12,500 NIS 14.3%

12,501–20,000 NIS 39%

20,001–40,000 NIS 23.8%

Above 40,000 NIS 1%

Child sex Female 50.9%

Male 49.1%

Child age T1 (months) M(SD) 3.5 (0.58)

Child age T2 (months) M(SD) 12.4 (0.61)

Abbreviation: NIS, New Israeli Shekels.

T A B L E  1  Sample demographic information
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to elicit infants' frustration. In the play task, infants were seated on a rocker facing their mothers, and 
mothers were asked to play with their infants as they usually do without any toys for 5 min. This type 
of interaction is often used in the early months to assess mother-child interactions (Deák, et al., 2018; 
Flykt, et al., 2012; Richter & Reck, 2013). In the frustration task, mothers were asked to place their 
infants on their abdomens (i.e., “tummy time”) for 5 min. This task was chosen because along with the 
developmental benefits of placing infants in this potion, infants often protest and become fussy when 
placed on their abdomens, and parents report frustration at not knowing how to help their infants to 
tolerate this position (Palmer et al., 2019). Data for T2 were collected when infants were 12 months 
of age using an online video platform (Zoom©). Before the scheduled meeting, we provided moth-
ers with a set of toys (a toy car and stacking cups) to use in the data collection session. A research 
assistant led the assessment remotely and guided mothers through various tasks that were based on 
previous research with 12-months-old infants, including mother-child structured and free-play task 
(Atzaba-Poria et al., 2010) and an adapted version of the LAB-TAB Toy Removal Task (Goldsmith & 
Rothbart, 1996) designed to elicit infants' frustration. Children were seated on a highchair that faced 
the web camera during the evaluation, and mothers sat beside the infant. In the structured play task, 
mothers were asked to teach their infants how to build a tower using the stacking cups for 5 minutes. 
In the free-play task, mothers were asked to play with their children as they usually do with or without 
the provided toys for additional 5 minutes. In the frustration task, mothers were asked to let their child 
play with a desired object of choice (e.g., car keys or remote control). After approximately 15 s, or if 
the child began to lose interest, the experimenter signaled the mother to remove the toy and place it at 
plain sight but out of the child's reach for 2 minutes. Mothers were allowed to comfort the child while 
seated on the highchair but refrain from introducing other toys or removing the child from the chair. 
After 2 minutes, mothers returned the toy to the infant. Mothers also completed several questionnaires, 
including a measure of perceived social support.

To validate the frustration tasks, trained research assistants rated infants' distress from the 
videotaped assessments using a 5-point scale ranging from 0 to 4 with 0 = no distress (no distress 
expression), 1  =  slight distress (visible distress manifested nonvocally through bodily postures or 
facial expressions), 2 = moderate distress (whimpering expressed vocally), 3 = pronounced distress 
(full-blown crying), and 4  =  intense distress (intensive crying; Zahn-Waxler et  al.,  1992). Three 
trained research assistants coded the observations (interrater reliability coefficient = 0.92). At T1, 
89% of the infants expressed some level of observed distress (M = 2.43, SD = 1.24) and at T2 98% of 
the infants expressed distress (M = 3.3, SD = 0.90).

2.3 | Measures

Emotional Availability (EA) Coding. Mother and child EA was assessed at T1 and T2 using the fourth 
edition of the EA scales (Biringen, 2008). The EA scales consist of four caregiver scales: sensitivity, 
structuring, nonintrusiveness, and nonhostility, and two child scales: responsiveness and involvement. 
The scores on each scale range from 1 to 7 with higher scores reflecting higher EA. Sensitivity refers 
to the caregiver's ability to understand the child's responses and needs and act accordingly. It considers 
the caregiver's affect, correct perceptions of the child's cues, timing, flexibility, acceptance, conflict 
resolution, and amount of interaction with the child. Structuring assesses the degree to which the 
caregiver appropriately structures the child's play by following the child's lead. It also considers the 
amount of structuring, limit setting, and verbal and nonverbal structuring use. Nonintrusiveness refers 
to the caregiver's ability to interact with the child without being intrusive (e.g., being overprotective 
or overstimulating). Nonhostility assesses negative behaviors and emotions of the caregiver toward the 
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child, including boredom, mocking, ridiculing, threats of separation, frightening behavior, silences, 
hostile themes, and physical punishment. Child responsiveness to the parent assesses the child's reac-
tions to the caregiver's suggestions and their overall affect during the interaction. This scale also 
considers autonomy, physical proximity to the caregiver, role reversal, and  attention to the caregiver 
during tasks. Young infants use certain types of responsive behaviors that are developmentally appro-
priate. For example, as young infants have a limited ability to move their bodies toward the caregiver, 
they may show responsiveness by gazing at the caregiver's face, reaching out and babbling. Each 
infant's apparent level of ability is taken into account when scoring responsiveness. Child involvement 
assesses the degree to which the child attends to and engages with the parent in play, including simple 
initiatives (i.e., an involving behavior i.e., brief and does not lead to an ongoing exchange), elaborative 
initiatives (i.e., involving in a way that creates an extended period of engagement), and verbal and 
nonverbal suggestions toward the caregiver (e.g., eye contact, touch, gestures, and laughter).Younger 
infants may involve their caregivers via more simple initiatives, such as looking or babbling toward 
the caregiver. Because fewer elaborative involving behaviors would likely be manifested by younger 
infants, they are less likely to receive the highest rating.

It is important to note that intermediate scores (a score between 3.5 and 5) in both child dimensions 
reflect a mixed pattern of emotional availability, in which children are responsive to their caregivers 
and involve them in their activities, but are either overresponsive/involving (e.g., always ready to 
engage with the adult showing diminished autonomy and over dependency) or use negative affect 
(e.g., whining and tantrums) for maintaining connection with the caregiver.

Interactions were coded by four coders, two coders for T1 and two for T2. Play interactions were 
coded as a whole (unstructured and structured) to obtain a wide range of behaviors (Atzaba-Poria 
et al., 2010). Each team reached initial reliability with a master coder (ICC >0.70). To assess interrater 
reliability, 22% of the interactions were randomly selected for each team and coded by both coders. The 
interrater reliability coefficients ranged between 0.72 and 0.82 for the 3-month interactions and 0.74 and 
0.84 for the 12-month interactions. During the coding process, regular reliability checks were conducted 
for an additional 7% of the interactions to ensure that ICC values remained above 0.70. Disagreements 
in coding were discussed with the master coder and resolved by reaching a consensus among the coders.

In line with previous research using the EA scales (Din et al., 2009; Kim et al., 2012), we created 
a maternal EA composite score by averaging the scales sensitivity, structuring, and nonintrusiveness. 
The nonhostility scale (range 1–7) was not included in the composite due to its low variability in our 
sample. Approximately 90% of scores at T1 were above six, and about 80% of scores at T2 were above 
five. The child EA scales were examined as two separate scales.

Social Support. Perceived maternal social support was assessed using the Multidimensional 
Scale on Perceived Social Support (MSPSS; Zimet et al., 1988) at T2 during the ongoing COVID-
19 pandemic. The MSPSS includes 12 items that assess perceived social support from family (e.g., 
my family really tries to help me), friends (e.g., I can count on my friends when things go wrong), 
and partner (e.g., there is a special person in my life who cares about my feelings). Participants rated 
support on a seven-point Likert scale (1 = Very Strongly Disagree, 7 = Very Strongly Agree). We 
computed a total social support score by summing all 12 items (α = 0.842).

Covariates. Covariates included child biological sex, maternal education, and monthly household 
income, all of which were correlated with EA scores in previous research (Biringen et al., 2014). Our 
choice of covariates was also informed by recent research on parenting practices during the COVID-19 
pandemic (e.g., Sari et al., 2021). Maternal education level was rated on a scale ranging between 1 and 
5 (high school, B.A., MA, Ph.D., and other). Household monthly income was rated on a scale ranging 
between 1 (Below 3500 NIS) and 7 (Above 40,000 NIS) with the average monthly household income 
in Israel being 21,063 NIS. Because 22% of the sample for T1 was collected after the COVID-19 
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outbreak, we also included a dichotomous control variable that indicated whether data were collected 
before or during the COVID-19 pandemic.

2.4 | Missing data

At T1, rates of missingness were 29% for maternal and child EA during play and 21% for mater-
nal and child EA during frustration. The main reason for missing data was the inability to conduct 
in-person home visits due to COVID-19 home lockdown periods. At T2, 12% of mothers and chil-
dren had missing EA data for play, and 29% had missing EA data for frustration. There was a higher 
percentage of missing data for the frustration task due to noncompliance (i.e., infants were too tired/
fussy to complete the task). The rate of missingness for mothers' reported levels of social support 
at T2 was 12%. We performed Little's Missing Completely at Random (MCAR; Little, 1988) test 
to assess the pattern of missing data. Results supported the assumption that the missing values are 
MCAR (χ 2 (158) = 160, p = 0.44). The full-information maximum likelihood estimation (Enders & 
Bandalos, 2001) was used to handle the missing data across the two time points.

2.5 | Analytic strategy

To assess the continuity (i.e., mean-level differences) in maternal and child EA between T1 and T2 
assessments, we conducted Wald's test with k-1 degrees of freedom. We also examined whether the 
mean-level difference differs between the low and high social support groups. Next, we employed 
autoregressive cross-lagged modeling (ARCL; Collins & Sayer,  2001) to examine stability (i.e., 
rank-order associations) in maternal and child EA between T1 and T2 assessments among the full 
sample and stratified by maternal reported levels of the social support. ARCL is an approach often 
used for examining the bidirectional and longitudinal associations between two or more constructs 
across multiple time points (Selig & Little, 2012). The autoregressive component of the model esti-
mates whether the same variable is stable over time (e.g., if maternal EA at T1 predicts maternal EA at 
T2), whereas the cross-lagged component estimates whether a variable at T1 predicts a different varia-
ble at T2 (i.e., if maternal EA at T1 predicts child EA at T2, and vice versa). All models were saturated 
and accounted for the possible effects of the covariates. EA during play and frustration were estimated 
in two separate models. We first estimated an unconstrained model (Model I) that freely estimated all 
full sample paths. Next, we performed multigroup comparisons. We specifically conducted the Wald 
test with k-1 degrees of freedom using the MODEL TEST command in Mplus 8.6 (Muthen & Muthen, 
1998–2017) to assess the differences in paths between high and low levels of social support in the 
ARCL models. We used the median split (Mdn = 69, range: 32–84) to characterize the low (below the 
median, n = 48) and high (above the median, n = 48) levels of social support. Models were estimated 
using Mplus version 8.6 (Muthen & Muthen, 1998–2017) with full-information maximum likelihood 
(FIML) estimation (Enders & Bandalos, 2001) to retain cases with missing outcome data.

3 | RESULTS

3.1 | Descriptive statistics and correlations

Table 2 presents unweighted means, standard deviations, and bivariate correlations among all study 
variables. Mothers with higher levels of monthly income perceived and reported more social support 

SHAKIBA et Al.
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during the COVID-19 pandemic than those with lower levels of monthly income. In addition, at 
each time point and during both play and frustration tasks, maternal EA was highly and positively 
associated with both child EA scales (i.e., responsiveness and involvement). Maternal EA assessed 
through the frustration task at two time points was also positively associated. By contrast, in both play 
and frustration tasks, we found no significant associations between child responsiveness and involve-
ment at T1 (pre-pandemic) and child responsiveness and involvement at T2 (during the pandemic), 
respectively.

3.2 | Continuity in EA

Overall, for both play Wald's χ2 (1) = 0.51, p = 0.47 and frustration Wald's χ2 (1) = 1.62, p = 0.20 
tasks, maternal EA did not change significantly from T1 to T2. However, child involvement signif-
icantly increased for both play Wald's χ2 (1)  =  21.42, p  <  0.001 and frustration tasks Wald's  
χ2 (1) = 34.03, p < 0.001. Likewise, child responsiveness increased between the two time points 
when it was assessed through the frustration Wald's χ2 (1) = 13, p < 0.01 and the play tasks Wald's 
χ2 (1) = 5.64, p = 0.01.

Next, we examined whether the low and high social support groups differ in maternal and child 
EA continuity from T1 to T2 assessment. Results showed that, for the low social support group, there 
were no significant differences between maternal EA at T1 and T2 for both play Wald's χ 2(1) = 1.27, 
p = 0.26 and frustration Wald's χ 2(1) = 1.46, p = 0.22 tasks, suggesting that maternal EA did not 
change over time. Similarly, within the high social support group, maternal EA at T1 and T2 did not 
differ (play: Wald's χ 2(1) = 0.06, p = 0.80; frustration: Wald's χ 2(1) = 2.00, p = 0.15). By contrast, 
child responsiveness significantly increased from T1 to T2 assessment for the high social support 
group and within both play Wald's χ 2(1)  =  4.99, p  =  0.02 and frustration Wald's χ 2(1)  =  4.58, 
p = 0.03 tasks. Child responsiveness also increased significantly for the low social support group 
when assessed through the frustration Wald's χ 2(1) = 7.27, p = 0.007, but not the play task Wald's 
χ 2(1)  =  0.45, p  =  0.50. Similarly, child involvement increased for both low social support (play: 
Wald's χ 2(1) = 7.15, p = 0.007; frustration: Wald's χ 2(1) = 14.18, p < 0.001) and high support groups 
(play: Wald's χ 2(1) = 8.76, p = 0.003; frustration: Wald's χ 2(1) = 16.65, p < 0.001) during both tasks. 
Overall, there was no evidence for different patterns of continuity in maternal and child EA between 
high and low levels of social support.

3.3 | Stability in EA

To examine stability (i.e., rank-order associations) in EA between the two assessments, we estimated 
two separate ARCL models for play and frustration (see Table 3).

3.4 | EA during play

For the play task, results of the unconstrained model for the full sample showed no significant autore-
gressive associations for maternal EA, child responsiveness, and child involvement, suggesting that 
both maternal and child EA did not demonstrate stability from T1 to T2. Moreover, we found no 
significant cross-lagged associations between maternal EA and child EA dimensions between the two 
time points, suggesting that maternal EA at T1 did not predict child EA at T2, and vice versa.

SHAKIBA et Al.
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Figure 1 presents the results of the ARCL models for the low and high social support groups during 
the play task. To test whether the autoregressive and cross-lagged paths significantly differ between the 
low and high social support groups, we performed multigroup comparisons between the unconstrained 
model and models in which each path was constrained to equality across the groups. The results of 
the omnibus Wald's test of parameter constraints indicated that the two groups appeared to be differ-
ent in the pathways predicting maternal EA at T2 from both child involvement Wald's χ 2 (1) = 8.04,  

SHAKIBA et Al.

Path coefficients

Play Frustration

Full sample Full sample

β SE p β SE p

Maternal education → Maternal EA 12m −0.20 0.11 0.08 −0.13 0.12 0.26

Household income → Maternal EA 12m 0.09 0.10 0.40 −0.04 0.10 0.67

Child sex → Maternal EA 12m −0.15 0.10 0.13 −0.08 0.10 0.44

COVID T1 → Maternal EA 12m −0.02 0.10 0.83 −0.06 0.11 0.57

Maternal education → Child resp 12m 0.08 0.12 0.47 −0.13 0.12 0.30

Household income → Child resp 12m 0.16 0.10 0.11 0.06 0.11 0.59

Child sex → Child resp 12m −0.09 0.10 0.34 0.00 0.10 0.94

COVID T1 → Child resp 12m −0.03 0.10 0.72 −0.33 0.10 <0.01

Maternal education → Child inv 12m 0.03 0.11 0.75 −0.17 0.12 0.17

Household income → Child inv 12m 0.20 0.10 0.05 −0.02 0.11 0.85

Child sex → Child inv 12m −0.10 0.10 0.31 −0.02 0.10 0.83

COVID T1 → Child inv 12m −0.18 0.10 0.06 −0.25 0.11 0.02

Maternal EA 3m ⇔ Child resp 3m 0.69 0.06 <0.001 0.37 0.09 <0.001

Maternal EA 3m ⇔ Child inv 3m 0.66 0.06 <0.001 0.46 0.08 <0.001

Child resp 3m ⇔ Child inv 3m 0.85 0.03 <0.001 0.83 0.03 <0.001

Maternal EA 12m ⇔ Child resp 12m 0.65 0.06 <0.001 0.65 0.06 <0.001

Maternal EA 12m ⇔ Child inv 12m 0.70 0.05 <0.001 0.61 0.07 <0.001

Child resp 12m ⇔ Child inv 12m 0.87 0.02 <0.001 0.81 0.04 <0.001

Autoregressive paths

 Maternal EA 3m → Maternal EA 12m 0.11 0.15 0.45 0.37 0.13 <0.01

 Child resp 3m → Child resp 12m −0.15 0.22 0.50 −0.39 0.20 0.05

 Child inv 3m → Child inv 12m 0.01 0.21 0.93 0.10 0.21 0.64

Cross-lagged paths

 Maternal EA 3m→ Child resp 12m 0.24 0.15 0.11 0.19 0.13 0.16

 Maternal EA 3m→ Child inv 12m 0.15 0.15 0.31 0.30 0.13 0.02

 Child resp 3m → Maternal EA 12m −0.07 0.22 0.74 −0.41 0.20 0.03

 Child inv 3m → Maternal EA 12m −0.02 0.21 0.92 0.25 0.20 0.22

 Child resp 3m → Child inv 12m −0.09 0.21 0.68 −0.37 0.20 0.07

 Child inv 3m → Child resp 12m 0.07 0.21 72 0.15 0.20 0.47

Note: N = 110.
Abbreviations: EA, emotional availability; Child resp, child responsiveness; Child inv, child involvement.

T A B L E  3  Standardized coefficients for the autoregressive and cross-lagged associations between maternal and 
child emotional availability during the play and frustration tasks
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p = 0.004 and responsiveness Wald's χ 2 (1) = 6.00, p = 0.01 at T1. Specifically, these paths were 
significant only in the low social support groups (responsiveness: β = −0.93, p = 0.003; involvement: 
β = 0.83, p = 0.007). No other paths differed significantly between the two groups.

3.5 | EA during frustration

Table 3 presents the results of the ARCL models examining the stability of maternal and child EA 
across the two time points during the frustration task. First, the unconstrained ARCL model revealed 
a significant autoregressive association for maternal EA within the full sample (β = 0.37, p = 0.004) 
but not for child responsiveness and involvement, indicating the stability of maternal EA over time. 
Maternal EA at T1 was also positively associated with child involvement at T2 (β = 0.30, p = 0.02). 
At T1, child responsiveness negatively predicted maternal EA at T2 (β = −0.41, p = 0.03). No other 
significant cross-lagged associations were identified within the full sample during the frustration task.

Figure 2 presents the results of the ARCL models for the low and high social support groups 
during the frustration task. Results of the omnibus Wald's test of parameter constraints indicated 
that the two groups differed in the autoregressive paths predicting child responsiveness Wald's  
χ 2 (1) = 9.21, p = 0.002 and child involvement Wald's χ 2 (1) = 7.09, p = 0.007) at T2. Specifically, in 
the high social support group, the autoregressive path was significant and positive for responsiveness 
(β = 0.95, p = 0.02), and significant and negative for involvement (β = −1.31, p = 0.002). In the low 
social support group, the autoregressive path was negative and significant for child responsiveness 
(β = −0.37, p = 0.04).

With respect to the cross-lagged paths, the two groups differed in the associations between child 
involvement Wald's χ 2 (1) = 8.96, p = 0.002 and responsiveness Wald's χ 2 (1) = 6.08, p = 0.03 at T1 in 

SHAKIBA et Al.

F I G U R E  1  Multigroup Comparisons Based on Maternal Perceived Social Support in the Play ARCL Model. 
Note: Standardized Coefficients for the Multigroup Comparisons in the Play ARCL Model. Italic values represent 
coefficients in the low social support group, and bold values represent coefficients in the high social support 
group. Dashed lines represent nonsignificant paths for both groups, gray lines are significant paths but with no 
significant group differences, and black lines are both significant paths and significant group differences. Covariates 
were not included in the figure for clarity. *p < 0.05, **p < 0.01, ***p < 0.001
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predicting maternal EA at T2. Specifically, in the low social support group, child responsiveness at T1 
was negatively associated with maternal EA at T2 (β = −0.41, p = 0.03), whereas child involvement 
at T1 was positively related to maternal EA at T2 (β = 0.40, p = 0.03).

4 | DISCUSSION

Past research has shown developmental increases in both dimensions of child EA (i.e., respon-
siveness and involvement) through the first 2 years of life (Biringen et al., 1999; Célia et al., 2018; 
Lovas,  2005). In the current study, we leveraged the COVID-19 pandemic to investigate whether 
exposure to an acute environmental stressor may disturb the normative developmental patterns of EA 
in infants and caregivers. Extant research suggests that chronic experiences of stress may compromise 
mothers' ability to be sensitive to children's emotional and distress cues and respond appropriately and 
efficiently (Breaux et al., 2016; Goodman & Brumley, 1990; Lovejoy et al., 2000). The overarching 
goal of the present study was to examine individual differences in developmental patterns of continu-
ity (i.e., consistency in mean level across time) and stability (rank-order associations) in maternal and 
child EA from before to during the global COVID-19 pandemic, when infants were 3 and 12 months 
old, respectively. Furthermore, we applied a transactional approach to test the possible bidirection-
ality between maternal and child EA within a dyadic relationship between the two time points. We 
observed maternal and child EA during play and frustration tasks to assess whether the mother-child 
dyad may interact and respond distinctively in stressful versus nonstressful settings. The second aim of 
this study was to examine whether mothers' perceived level of social support during the pandemic may 
serve as a potential resilience factor that mitigates the negative effects that the COVID-19 pandemic 
may have on the development of EA, and moderate continuity, stability, and bidirectional associations 
in the observed mother-child EA from before to during the pandemic.

SHAKIBA et Al.

F I G U R E  2  Multigroup Comparisons Based on Maternal Perceived Social Support in the Frustration ARCL 
Model. Note: Standardized coefficients for the multigroup comparisons in the frustration ARCL model. Italic values 
represent coefficients in the low social support group, and bold values represent coefficients in the high social support 
group. Dashed lines represent nonsignificant paths for both groups, gray lines are significant paths but with no 
significant group differences, and black lines are both significant paths and significant group differences. Covariates 
were not included in the figure for clarity. *p < 0.05, **p < 0.01, ***p < 0.001
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4.1 | Continuity of EA across the pandemic

Overall, maternal EA assessed through both play and frustration tasks demonstrated patterns of 
continuity across time, with no significant mean-level changes from before to during the COVID-19 
pandemic. Based on the extant research that documents the adverse effects of the COVID-19 pandemic 
on caregiving and parents' mental health (McRae et al., 2021; Sari et al., 2021; Taubman-Ben-Ari 
et al., 2021), we expected maternal EA to decrease across the two assessments. However, our findings 
indicated that the pandemic did not impact maternal EA in our sample. These inconsistent findings 
can be attributed to the different designs and measures used across studies to assess parent-child 
relationship quality during the COVID-19 outbreak (Dang et al., 2020). Past studies exclusively used 
self-report measures that mainly capture parents' perceptions of caregiving and child behaviors and 
differ based on their psychometric properties. However, in the present study, we used observational 
measures of parenting both before and during the pandemic to minimize the potential biases associ-
ated with self-report measures and conduct a more objective assessment of parent-child EA in specific 
settings (i.e., play and frustration tasks). Our findings are also consistent with prior research that indi-
cated no associations between mother's experiences of psychosocial stress (i.e., maternal postpartum 
stress, depression, and substance use) and EA (Rossen et al., 2018, 2019). Similarly, a recent study by 
Layton et al. (2021) showed that mothers who were seeking treatment for postpartum depression during 
the COVID-19 reported increased depression and anxiety symptoms compared to the pre-pandemic 
period. However, there were no differences in their report on the quality of mother-infant bonding pre 
to during the pandemic assessment. The authors suggested that the lack of change in maternal-infant 
bonding scores may be due to mothers' ability to mobilize additional personal strengths or having 
additional support from their partners during this period (Layton et al., 2021).

Interestingly, and consistent with pre-pandemic research (e.g., Biringen et  al.,  1999; Célia 
et al., 2018), both dimensions of child EA increased between the two time points. Together, these 
findings indicate that, contrary to our expectation, the COVID-19 pandemic did not disturb the typi-
cal development of EA in infants as they continued to show increases in social responsiveness and 
involvement with their caregivers over time. Given the recent concerns raised regarding the negative 
effects of COVID-related practices on infants' social development, these findings are reassuring. For 
example, it has been suggested that social distancing and wearing face masks can hinder infants' abil-
ity to develop facial processing and orientating abilities and accurately recognize emotions (Green 
et al., 2021). It is possible that during the first year of life, particularly in times when lockdowns and 
social distancing were implemented, infants spent most of their time interacting with their mask-free 
caregivers in the home, preserving the typical patterns of face-to-face social exchanges. Mothers may 
have also extended their maternity leave beyond the typical 26-week period in Israel due to factors 
associated with the COVID-19 pandemic, such as childcare closures during lockdowns and the fear of 
high infection rates in childcare settings. Further research is needed to examine whether the COVID-
19 pandemic has resulted in different social communication patterns with unfamiliar people due to 
infants' reduced exposure to these types of interactions.

4.2 | Stability of EA across the pandemic

Next, we examined whether and how patterns of stability in maternal and child EA may vary across 
contexts (nondistress vs. stress-inducing settings). Our findings showed that the stability of maternal 
and child EA is context dependent. Specifically, we found no evidence for stability in mother-child EA 
during the play task across the two assessment points. Contrary to our findings, previous pre-pandemic 
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studies have reported moderate stability in mother-child EA over time (Bornstein et al., 2010; Célia 
et  al.,  2018). Several factors may have contributed to the individual differences in stability of EA 
evident in our sample. For example, maternal emotional distress during the pandemic could have 
altered mothers' ability to be emotionally available toward their infants. Maternal prenatal depres-
sive symptoms during COVID-19 predicted impaired maternal-infant bonding after postpartum 
(Kornfield et al., 2021). Similarly, parents' emotional distress during lockdown predicted decreases in 
warm/responsive parenting and parent-child relationship quality (McRae et al., 2021). Moreover, the 
instability in mother-child EA during play could be because mother and child play interactions were 
observed and assessed in two different contexts before and during the pandemic. At the pandemic 
assessment, the play task was conducted online through the Zoom video platform, which added addi-
tional complexity to the nature of the task. Mothers were required to make specific preparations and 
technical adjustments ahead of time, and perhaps this made the play task less natural and more stress-
ful than the play task that took place at T1 during a home visit. Moreover, our assessment of the 
mother-infant dyads at T1 was involved the face-to-face interaction without any toys. However, during 
the pandemic at T2, the implemented play task included both structured-play and free-play tasks. 
Taken together, the variation in the nature and implementation of the play tasks between the two time 
points is a limitation of the study that should be considered when interpreting the findings.

Contrary to the play task, maternal EA demonstrated moderate stability across the two time points 
in the frustration task. These findings suggest that mothers' ability to respond to their children's distress 
cues continued to be stable despite the uncertainty and turmoil that they experienced during this 
unprecedented time. In addition, we found evidence supporting bidirectionality between maternal and 
child EA for the frustration task. Specifically, maternal EA prior to the onset of the pandemic predicted 
child involvement during the pandemic. Children who received more emotionally available care from 
their mothers at 3 months later became more involving, initiated more interactions with their mothers, 
and relied on their reassurance at times of frustration. Attachment theory emphasizes the contribution 
of sensitive and responsive caregiving in times of distress to children's trust in the parent–child rela-
tionship (Ainsworth, 1989). Caregivers' sensitive responses to the child's negative affect demonstrate 
to the child that these emotional expressions are tolerable and can be regulated via social interactions 
with significant others (Sroufe, 1995). Therefore, it is possible that EA in stressful contexts particu-
larly promotes children's ability to involve and rely on their mothers in times of distress. In addition, 
child responsiveness before the pandemic was negatively associated with maternal EA during the 
pandemic. It is important to consider the range of the responsiveness scale in our sample to understand 
this finding, which may appear as counterintuitive at first. The lowest score in our sample for child 
responsiveness was 3.5, reflecting children with elevated negative affect in the mother-child interac-
tion. Mothers with more irritable children may invest greater resources to be emotionally available to 
their children compared to mothers of children who are less emotionally reactive. For example, char-
acteristics, such as irritability during the first months of life, have been associated with higher mater-
nal contact and stimulation later in infancy (Calkins et al., 2004; Crockenberg, 1986; Kiff et al., 2011; 
Sanson & Rothbart, 1995). These associations may be stronger in stressful contexts that elicit more 
negative affective expressions.

4.3 | The moderating role of social support

Mothers' perceived levels of social support did not moderate patterns of continuity in maternal and 
child EA. However, in both contexts, we found evidence for individual differences in the bidirectional 
associations and stability of mother-child EA based on mothers' perceived levels of social support 
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during the pandemic. For both play and frustration, the two dimensions of pre-pandemic child EA 
predicted maternal EA during the pandemic, but only in the low social support group and not in the 
high social support group. Specifically, child involvement at pre-pandemic was positively associated 
with maternal EA during the pandemic. That is, when infants displayed high levels of involvement 
prior to the onset of pandemic, their mothers displayed higher levels of EA during the pandemic. 
Conversely, child pre-pandemic responsiveness was negatively associated with maternal EA during 
the pandemic. These findings suggest that, in the face of low levels of social support, mothers' parent-
ing behaviors were more likely to be shaped and influenced by their infants’ behaviors. It is possible 
that mothers with lower social support spent more time as exclusive caregivers of their infants and 
were more strongly affected by their behavior. Additionally, parenting behaviors of mothers receiving 
higher levels of support could have been impacted by additional factors, such as the quality of their 
relationships with their friends, partners, and extended family.

4.4 | Strengths, limitations, and future directions

To our knowledge, this is the first study that examined the developmental patterns of mother and 
child EA during the COVID-19 pandemic. The study's unique design and observational assessment 
of mother-child interaction before and during the pandemic in two contexts enabled us to explore the 
potential effects of this acute environmental stressor on continuity and stability in mothers and infants' 
EA. Despite these strengths, the present study has several limitations worth noting as they could provide 
directions for future studies. First, the research design of this study was altered due to the COVID-19 
pandemic and the study was not originally designed to address these specific questions. Therefore, 
there are several methodological limitations that should be considered. For example, our assessment 
of caregiving behaviors is limited to mother and child EA, disregarding the role of fathers and other 
primary caregivers. Likewise, we investigated mothers perceived levels of social support  as the only 
factor that moderates these associations and explain individual differences in patterns of stability and 
continuity in EA. However, as documented extensively by prior studies (Feinberg et al., 2021; Prime 
et al., 2020), other contextual and individual factors, such as caregivers’ mental health and well-being, 
coping behaviors, child temperamental characteristics, financial resources, and preexisting trauma, 
may be involved in exacerbating or mitigating the effects of the COVID-19 pandemic on family func-
tioning and child development. Future studies should consider these intervening factors when they 
examine individual differences in patterns of EA, particularly under stressful conditions.

Second, our assessment of maternal and child's EA was restricted to two time points. To compre-
hensively explore the effects of the pandemic on trajectories of child socioemotional development, 
future studies should observe and assess parent and child EA for an extended period and across 
multiple time points. This is particularly important as the COVID-19 pandemic is still ongoing, and 
some of its effects on family well-being and child adjustment are likely to be longstanding. Relatedly, 
for some families (∼22%), the T1 assessment took place at the beginning of the COVID-19 pandemic. 
Although we controlled for these differences, families assessed before and after the pandemic may 
show different patterns of changes in EA. Another limitation of this study is that we did not control 
for mothers' pre-pandemic perceived levels of social support. Changes in mothers' sources of social 
support per se may likely be associated with individual differences in patterns of stability and continu-
ity of mother and child EA. For instance, the effects of social support are expected to be less tangible 
and determinant among parents who experienced equivalent levels of support before and during the 
pandemics. By contrast, the moderating effects of social support would be more substantial among 
those who experienced significant decreases in their social resources throughout the pandemic.
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In summary, the current study's findings indicate that the COVID-19 pandemic has not adversely 
impacted the continuity of maternal and child EA as one may expect. Despite physical and social 
distancing mandates, closure of childcare centers, and restrictions to families' social activities and 
daily routines, Israeli infants showed developmentally appropriate increases in their social responsive-
ness and involvement with their caregivers across time. Similarly, we observed mean-level consistency 
in maternal EA from before to during the pandemic. However, the results suggested that stability and 
mother-child bidirectional associations in EA were evident only in the stressful and frustrating contexts 
and not in play interactions. Moreover, these associations seemed to be stronger among mothers report-
ing low levels of social support. These findings lend additional support to the growing literature that 
suggests that the COVID-19 pandemic has not impacted all families in the same way (Gunnar, 2021).
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