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Abstract 

Sensitive caregiving behavior, which involves the ability to notice, interpret, and quickly respond 

to a child’s signals of need and/or interest, is a central determinant of secure child-caregiver 

attachment. Yet, significant heterogeneity in effect sizes exists across the literature, and sources 

of heterogeneity have yet to be explained. For all child-caregiver dyads, there was a significant 

and positive pooled association between caregiver sensitivity and parent-child attachment (r = 

.25, 95% CI [.22, .28], k = 174, 230 effect sizes, N = 22,914). We also found a positive 

association between maternal sensitivity and child attachment security (r = .26, 95% CI [.22, 

.29], k = 159, 202 effect sizes, N = 21,483), which was equivalent in magnitude to paternal 

sensitivity and child attachment security (r = .21, 95% CI [.14, 27], k = 22, 23 effect sizes, N = 

1,626). Maternal sensitivity was also negatively associated with all three classifications of 

insecure attachment (avoidant: k = 43, r = -.24 [-.34, -.13]; resistant: k = 43, r = -.12 [-.19, -.06]; 

disorganized: k = 24, r = -.19 [-.27, -.11]). For maternal sensitivity, associations were larger in 

studies that used the Attachment Q-Sort (vs the Strange Situation), used the Maternal Behavior 

Q-Sort (vs Ainsworth or Emotional Availability Scales), had strong (vs poor) interrater 

measurement reliability, had a longer observation of sensitivity, and had less time elapse 

between assessments. For paternal sensitivity, associations were larger in older (vs younger) 

fathers and children. These findings confirm the importance of both maternal and paternal 

sensitivity for the development of child attachment security and add understanding of the 

methodological and substantive factors that allow this effect to be observed. 

 Keywords: attachment, sensitivity, responsiveness, caregiving, meta-analysis 

  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

2 

Public Significance Statement 

The quality of care children receive from caregivers can shape the foundations of a thriving 

society. Sensitive caregiver behavior involves the ability to notice, interpret, and quickly respond 

to a child’s signals of need and/or interest. Findings from our research suggests that caregivers’ 

sensitive behavior toward their child plays a pivotal role in fostering children’s secure 

attachment. We found that associations were similar for both mothers and fathers. These findings 

stress the urgency of allocating resources and supports to enhance sensitive caregiver behavior, 

to in turn promote healthier child-parent relationships.  
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Maternal and paternal sensitivity: Key determinants of child attachment security examined 

through meta-analysis 

The sensitive responsiveness of caregivers is a foundational construct within attachment 

theory. Generally referred to as 'sensitivity' as a shorthand, the construct is defined as the 

caregiver's ability to notice, interpret, and contingently respond to the infant’s bids and signals 

(Ainsworth et al., 1978). Approximately 50 years ago, Ainsworth and her colleagues devised an 

observational rating scale for caregiving through repeated visits with a sample of 26 middle-class 

mother-infant dyads across their first 54 weeks of life. In this exploratory study, they found a 

large association between maternal sensitivity and secure child attachment, an association that 

has been replicated in larger, well-controlled studies. Researchers have also gone on to 

demonstrate that caregiver sensitivity has wide-ranging impacts beyond child attachment, 

including associations with child language (Madigan et al., 2019), cognitive functioning 

(Deneault et al., 2023), prosocial skills (Rodrigues et al., 2021), socio-emotional functioning 

(Cooke et al., 2022), executive functioning (Valcan et al., 2018), and academic achievement 

(Raby et al., 2015). Accordingly, interventions that target caregiver sensitivity have been 

developed and implemented worldwide, with evidence of effectiveness for sensitivity, 

attachment security, and child externalizing behaviors (Bakermans-Kranenburg et al., 2003; 

O’Farrelly et al., 2021; Van IJzendoorn et al., 2023). Thus, caregiver sensitivity is now viewed 

as one of the central environmental determinants of child development. 

Following the introduction of the sensitivity construct by Ainsworth and colleagues, 

hundreds of studies on sensitivity and attachment have been undertaken across different 

sociocultural contexts and sociodemographic backgrounds. Many studies have confirmed a link 

between sensitivity and attachment; nonetheless, some have not, and few have replicated the 
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large correlation originally established by Ainsworth et al. (1978). One often-cited explanation 

for this discrepancy is methodological: Replication studies have generally assessed sensitivity 

over shorter periods (e.g., 5-10 minutes versus Ainsworth’s ~16 hours), reducing the amount of 

information available to coders. Measures of caregiver sensitivity have also proliferated beyond 

Ainsworth’s original rating scale, with more or less divergence from the original technical 

definition of sensitivity (De Wolff & Van IJzendoorn, 1997). The measurement of sensitivity has 

also stretched into the school-age period and beyond, and consistent with sociological shifts in 

family structures and responsibilities (see Cabrera et al., 2000), the sensitivity of other caregivers 

than mothers has been examined. Moreover, although initial studies recruited middle-class 

samples, efforts to study predictors of attachment security in diverse populations have been 

undertaken and now include research from around the globe. Yet, an overrepresentation of 

studies from North America and Europe remains. Studies have also recruited populations with 

medical (e.g., preterm birth) and family socio-demographic risks (e.g., low income, adolescent 

caregivers). 

Although previous meta-analyses have been conducted on the association between 

caregiver sensitivity and child attachment (De Wolff & Van IJzendoorn, 1997; Lucassen et al., 

2011; Zeegers et al., 2017), a number of theoretically and practically important questions remain 

unsettled regarding the role of moderators in accounting for the heterogeneity in effect sizes 

between studies. In particular, attempts have failed to identify any significant moderators of the 

association, possibly due to the small sample sizes included in previous meta-analyses. Given the 

breadth of research now available on this topic, which is three times larger than any previous 

meta-analysis, it is timely to re-examine the longstanding notion that caregiver sensitivity is a 

central parenting determinant of child attachment, and to determine when and for whom 
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associations are smaller or larger. We focus specifically on synthesizing studies that observed 

sensitivity in ways aligned with Ainsworth et al. (1978), in which the measured components 

include noticing the child’s signals, interpreting them correctly, and responding to them promptly 

and appropriately. Ultimately, we aim for this comprehensive meta-analysis to inform future 

research and practice initiatives.  

Individual Differences in Child Attachment  

In an effort to capture individual differences in child-caregiver attachment, Ainsworth 

and her colleagues developed a coding system for infant behavior in the Strange Situation 

Procedure (SSP; Ainsworth et al., 1978), an experimental paradigm that contains a series of 

separations and reunions for a child aged ~12-20 months with their caregiver. The SSP is thought 

to tap into the child’s expectations about the caregiver’s availability and effectiveness in 

providing comfort and safety. Based on video recordings of this procedure, children are 

classified into one of four attachment categories  (Ainsworth et al., 1978; Main & Solomon, 

1986). Children with a secure attachment actively approach and seek comfort from their 

caregivers in times of distress and use their caregiver as a secure base for exploration. Infants 

with an insecure-avoidant attachment are less outwardly distressed by separations and are likely 

to direct attention away from the caregiver on reunion. Infants with insecure-resistant attachment 

are typically distressed by separations, unable to be comforted when the caregiver returns, and 

unlikely to explore their environment, even in the caregiver’s presence.  

Approximately 20 years after the initial development of the SSP, a fourth category, 

insecure-disorganized attachment, was introduced (Main & Solomon, 1990). Disorganized 

attachment is expected to develop when a child experiences alarming behavior by their 

caregiver; such behavior may include caregiver maltreatment, symptoms of severe mental 
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illness, and/or disruptive and frightening forms of caregiver behavior (Lyons-Ruth et al., 1999; 

Madigan et al., 2006; Main & Hesse, 1990; Van IJzendoorn et al., 1999). During the SSP, 

children with an insecure-disorganized attachment display conflict, confusion and/or 

apprehension towards their caregiver when their attachment system has been activated, 

interrupting their approach to the caregiver for comfort or the coherence of their direction of 

attention to the environment (Duschinsky, 2018; Main & Hesse, 1990). Children assigned a 

disorganized classification are also assigned a secondary “best fitting” classification of secure, 

avoidant, or resistant. The global distribution of attachment across more than 20,000 SSP’s 

conducted worldwide to date is 51.6% secure, 14.7% insecure-avoidant, 10.2% insecure-

resistant, and 23.5% insecure-disorganized (Madigan, Fearon et al., 2023). 

Several additional observational attachment measures have been developed since the 

inception of the SSP, including modified versions of the SSP (SSP-M) for preschoolers and 

school-aged children (Cassidy et al., 1992; Main & Cassidy, 1988). Another commonly used 

observational measure of infant and child attachment is the Attachment Q-Set (AQS; Waters & 

Deane, 1985). The AQS includes 90 item descriptors and following several hours of home 

visiting these descriptors are sorted into nine piles of 10 (from highly uncharacteristic to highly 

characteristic of the child); then, a single global rating score from highly insecure to highly 

secure is derived by comparing the child/caregiver Q-sorts to expert criterion sort.  

The Need for Re-Examining the Link between Caregiver Sensitivity and Child Attachment 

The concept of sensitivity refers to a caregiver’s ability to respond contingently, 

promptly, and appropriately to children’s bids and signals (Ainsworth et al., 1978). It is theorized 

that infants’ repeated experiences of having their needs met and their displays of 

distress/communicative signals responded to are likely to build the expectation that their 
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caregiver will be available when they become distressed or alarmed. Following 25 years of 

research on maternal sensitivity and child attachment, De Wolff and Van IJzendoorn (1997) 

conducted a meta-analysis of 30 studies (N = 1,666) examining the association between maternal 

sensitivity and infant-mother attachment security as assessed in the SSP in infants under the age 

of 2 years. Results revealed significant correlations between all measures of sensitivity and 

infant-mother attachment security (r = .22; 95% CI [.18-.27]). In 2011, Lucassen and colleagues 

conducted a focused meta-analysis of 16 studies that examined paternal sensitivity and infant-

father attachment in the SSP, and also found a statistically significant association (r = .12; 95% 

CI [.06-.17]), though lower than the association between maternal sensitivity and infant-mother 

attachment in the SSP as reported by De Wolff and Van IJzendoorn. In 2017, Zeegers and 

colleagues presented a meta-analysis of 51 studies (N = 6,664, which only considered studies 

published between 1997 and 2016. This study combined maternal and paternal sensitivity into 

one analysis. The Zeegers et al. meta-analysis limited its inclusion criteria to children under three 

years of age, only to the SSP and AQS assessments (i.e., SSP-M were excluded), and to 

biological caregivers, non-clinical, and non-medical risk samples only. In this targeted set of 

studies, Zeegers et al. found a pooled effect size of r = .25 (95% CI [.20-.31]), which is 

comparable to what De Wolff and Van IJzendoorn (1997) found.  

Although these meta-analyses offered insight into the magnitude of the association 

between caregiver sensitivity and child attachment, their generalizability is likely limited by their 

inclusion criteria; these were restricted to a subset of the population (e.g., non-clinical samples) 

or to specific attachment measures (e.g., the Strange Situation Procedure only). Moreover, some 

of these meta-analyses have identified variation in effect sizes, signaling that there are systematic 

differences across studies that need to be captured; yet, relatively little is known about sources of 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

8 

between-study heterogeneity (Fearon & Belsky, 2018). Thus, there are several reasons, discussed 

in detail below, to re-examine the association between caregiver sensitivity and child attachment.  

First, over time and coinciding with societal shifts of increased participation and involvement 

of fathers in childcare since the 1980s, greater attention has been placed by researchers on 

understanding child-father attachment (Bakermans-Kranenburg et al., 2019). It has been 

theorized that mothers and fathers may interact with children in somewhat different ways, yet 

they both present similar caregiving behaviors and engage in sensitive caregiving behaviors 

(Cabrera et al., 2018; Fagan et al., 2014). Mothers do, nonetheless, display higher levels of 

sensitivity than fathers in observational studies, although this difference is small and the gap in 

sensitivity levels has been shrinking over time (Deneault, Cabrera, et al., 2023). Nonetheless, for 

both mothers and fathers, positive parent-child relationships have been shown to equate to more 

positive developmental outcomes for children (e.g., Cooke et al., 2022; Deneault et al., 2021; 

Deneault, Hammond, et al., 2023; Rodrigues et al., 2021).   

Previous meta-analytic efforts have compared effect sizes for mothers and fathers based 

on effect sizes derived in separate meta-analyses conducted at different times, or by combining 

mothers and fathers into a pooled analysis. The limitation of the former approach is that 15 years 

of research have elapsed between the sets of meta-analytic comparisons. During that time, the 

nature of child-father relations and family structures has evolved considerably. The limitation of 

the pooled approach is that it assumes effect sizes are homogeneous, which has not yet been 

adequately supported (e.g., Schoppe-Sullivan et al., 2006; Volling et al., 2002). Moreover, 

unique mechanisms (Lickenbrock & Braungart-Rieker, 2015) have been identified for mothers 

and fathers and when mothers and fathers are combined into one pooled analysis, the potential 

for identifying distinctive moderators for child-mother and child-father dyads cannot be 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

9 

explored. Identifying sources of heterogeneity that may be unique for mothers and child-father 

dyads could valuably inform intervention research. Taken together, we believe that the time is 

ripe for a comprehensive re-examination of moderators of associations between maternal and 

paternal sensitivity and child attachment security. 

A second reason to re-examine the association between caregiver sensitivity and child 

attachment is that important questions remain about factors that may moderate associations. The 

number of studies in previous meta-analyses (De Wolff & Van IJzendoorn, 1997; Lucassen et 

al., 2011; Zeegers et al., 2017) have been small (ranging from k = 16-51), resulting in low 

statistical power for detecting moderators. There are some initial clues as to what factors may 

explain variation across study findings. In their initial meta-analysis of 30 studies, De Wolff and 

Van IJzendoorn observed variation in effect sizes; yet, when they examined effect sizes across an 

isolated set of 16 studies that used Ainsworth’s original sensitivity rating scales, no heterogeneity 

was observed. Larger effect sizes between caregiver sensitivity and child attachment have also 

been found amongst studies using the AQS (Van IJzendoorn et al., 2004), and a weakening of 

effect sizes has been observed as the distance between the assessment of caregiver sensitivity and 

child attachment increases (Atkinson et al., 2000). Contextual factors may also be important. For 

example, in the full set of 30 studies in the De Wolff and Van IJzendoorn meta-analysis, effect 

sizes were larger when samples with moderate SES (r = .27; k = 18 studies) were directly 

compared to samples with low SES (r = .15; k = 8 studies). Effect sizes were also larger when 

the sensitivity measure was conducted after the infant’s first birthday (r = .27; k = 11 studies), 

compared to prior to the infant’s first birthday (r = .20; k = 19 studies).  

Although the above-mentioned results offer initial insights into potential moderators that 

may explain when effect sizes for the association between caregiver sensitivity and child 
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attachment may be smaller or larger, Fearon and Belsky (2018) have noted that it is crucial to 

comprehensively fill the existing “moderator gap” to maximize the potential of future research 

and practice initiatives. The Zeegers et al. (2017) meta-analysis has had the largest sample size to 

date (k = 51) and did test several moderators to explain between-study variability, but none of the 

moderators tested proved significant. As mentioned above, their restrictive inclusion criteria may 

have reduced their ability to detect any moderation. In the current meta-analysis, with an 

inclusive set of 181 studies (238 effect sizes), we set out to meta-analytically re-examine the role 

of caregiver sensitivity on child attachment security and to identify important sources of 

variation across the wealth of studies amassed to date, so that we may better understand when 

sensitivity is strongly predictive of attachment security and when it is not. 

A third reason to re-examine associations between sensitivity and attachment is that no 

meta-analysis to date has examined the differential association of caregiver sensitivity in relation 

to avoidant, resistant, and disorganized attachment. Although distinct sequelae have been 

established for each attachment classification (e.g., Groh, Fearon, et al., 2017; Sroufe et al., 

1999), in research on caregiver sensitivity the insecure groups have most often been combined. 

Initially, the rationale for this decision was a statistical one, prompted by the small numbers of 

children classified as resistant and avoidant (Cassidy & Berlin, 1994). Nonetheless, this 

dichotomous contrast has remained over time, leading to a lack of insight into the specificity of 

the caregiving behavioral determinants of avoidant and resistant attachment specifically. 

In 1999, Van IJzendoorn et al. examined associations between insensitive caregiving and 

disorganized attachment in 2,000 dyads and found a significant but small correlation of r = .10. 

They concluded that “insensitive caregiving does not appear sufficient to evoke disorganized 

attachment behaviors in the child” (p. 243). Main and Hesse (1990) proposed that the origins of 
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disorganized attachment were not insensitive caregiving per se, but rather, frightened, 

frightening, or dissociative caregiving behaviors. Subsequently, Lyons-Ruth et al. (1999) 

proposed that the caregivers’ failure to comfort and/or regulate the child may manifest in a 

variety of disrupted behaviors and communications, such as withdrawing from interaction with 

the child, directing intrusive and/or hostile behavior toward the child, role-reversing behavior 

and/or contradictory responses to the infant’s cues. A meta-analysis by Madigan et al. (2006) 

showed a large pooled correlation of .34 across 9 studies (N = 644) supporting the proposition 

that anomalous forms of parenting behaviors (see Lyons-Ruth et al., 1999; Main & Hesse, 1990) 

predict disorganized attachment.  

Others have argued that some aspects of insensitivity, in some contexts, may be linked to 

disorganized attachment. For example, in a sample of adolescent child-mother dyads with low 

income and education, maternal sensitivity strongly and independently predicted attachment 

disorganized attachment (Moran et al., 2008). Moreover, a recent meta-analysis of three studies, 

exclusive to preschool-aged children, by O’Neill et al. (2021) found that the association between 

caregiver sensitivity and disorganized attachment was r = -.19. Thus, increasing the specificity of 

our knowledge about the differential association between caregiver sensitivity and each insecure 

child attachment classification could prove valuable for future research in the field, as well as 

intervention efforts seeking to target the caregiving behaviors most strongly associated with 

insecure and/or disorganized attachment. 

Potential Moderators of the Association Between Caregiver Sensitivity and Child 

Attachment 

         In the current meta-analysis, we focus on several substantive moderators in addition to 

parent gender: (a) measurement characteristics, (b) parent and child age, (c) child sex at birth; (d) 
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socio-demographic factors, (e) clinical and medical risk, (f) foster or adoptive caregiving, (g) 

geographic region, and (h) study characteristics.  

         1. Measurement Characteristics. There are several measurement characteristics that 

may explain the between-study heterogeneity observed to date. First, it has been argued that 

observational coding practices could influence effect size estimates: studies where sensitivity and 

attachment are examined in the same context (e.g., home observations of the Maternal Behavior 

Q-Sort [MBQS] and AQS) could inflate effect sizes compared to studies that relied on cross-

context assessments (e.g., MBQS and SSP; Van IJzendoorn et al., 2004). The second is the type 

of sensitivity and attachment measure, which was discussed above. Third, other measurement 

characteristics including location (i.e., home vs. laboratory) of the sensitivity measure, as well as 

the number of observations and the duration of the observation, could contribute to effect size 

heterogeneity (Lindhiem et al., 2010). Fourth, coding precision is critical for estimating effect 

size based on two observational measures, and studies with poor reliability across either measure 

(i.e., ICC < .70) could increase between-study variation. Lastly, Mesman and Emmen (2013) 

conducted a systematic review of sensitivity measures and provided a list of eight validated 

measures that clearly demonstrated key elements of Mary Ainsworth’s definition of sensitivity. 

These included the Ainsworth sensitivity scale (Ainsworth et al., 1974), the CARE-Index 

(Crittenden, 2021), Coding Interactive Behavior (Feldman, 1998), Emotional Availability Scales 

(Biringen, 2008), Erickson scales (Erickson et al., 1985), Global Ratings of Mother-Infant 

Interaction (Murray & Cooper, 1996), MBQS (Pederson et al., 1999), NICHD-SECCYD 

sensitivity scales (Owen, 1992), and Parent-Child Early Relationship Assessment (Clark, 1985). 

In this meta-analysis, we will examine if effect sizes differ based on “validated” versus other 

measures of sensitivity.  
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2. Parent and Child Age. In his model on the determinants of parenting Belsky (1984) 

proposed that one’s developmental history, which includes age, is reflected in parenting. For 

example, older parents are often more responsive to children, engage in more conversational 

turns with infants and have more realistic expectations of their child’s development (Belsky, 

1984). Parent age may be an especially important moderator to examine with child-father dyads, 

as a meta-analysis by Rodrigues et al. (2021) suggests that the association between paternal 

sensitivity and child developmental outcomes may strengthen as fathers/children age.  

In terms of child age, infants spend more of their time with their caregivers than older 

children, so it could be argued that the potency of caregiver sensitivity would be highest in early 

versus later in childhood. Yet, associations between caregiver sensitivity and child attachment 

may strengthen as the child ages and expectations about the caregiver’s behavioral responses to 

distress consolidate over time. Indeed, as noted above, child age was a significant moderator in 

the meta-analysis by De Wolff and Van IJzendoorn (1997) in which effect sizes were higher in 

older versus younger children. Thus, this moderator merits re-examination in the current meta-

analysis to inform research and practice initiatives. 

3. Child Biological Sex. Child sex is a commonly examined characteristic in child 

development research. In terms of caregiver sensitivity, it has been proposed that there may be 

sex-based relations (e.g., Aber & Baker, 1990), but the literature supporting this notion is 

currently mixed and nuanced (e.g., Schoppe-Sullivan et al., 2006). In terms of child attachment, 

reliable sex differences have rarely been observed (Bakermans-Kranenburg & Van IJzendoorn, 

2009; Van IJzendoorn et al., 1999), and a recent synthesis demonstrated that the proportion of 

infant boys and girls with secure or insecure attachment is comparable (Madigan, Fearon et al., 

2023). Moreover, Zeegers et al. (2017) tested whether the percentage of boys moderated the 
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association between sensitivity and child attachment and did not find child sex to be a significant 

moderator. That said, it has been proposed that sex differences in child attachment may not 

emerge until the middle-childhood years (Del Giudice & Belsky, 2010). As a result, we will 

examine child sex at birth as a moderator in the current synthesis as our database includes 

children from infancy to middle childhood.  

4. Socio-Demographic Factors. Individuals with higher socio-economic status (SES) 

may be more privileged in allocating time and finances to child stimulation (Becker, 2009), 

which could influence effect size estimates. Although De Wolff and Van IJzendoorn (1997) 

found that SES moderated the association between caregiver sensitivity and attachment, Zeegers 

et al. (2017) did not find this moderator to be significant in their restricted sample. It has also 

been suggested that caregivers from a marginalized ethnic group may face difficulties with 

poverty, as well as discrimination, which can contribute to daily forms of stress that impact 

caregiving behavior (Bakermans-Kranenburg et al., 2004). In the current meta-analysis, we 

examine percent of the sample identifying as racially and ethnically marginalized, as well as low 

versus middle/upper SES, as moderators. 

         5. Clinical and Medical Samples. It has been proposed that provision of sensitive care 

may be more challenging when caregivers face mental health challenges such as depression, 

bipolar disorder, anxiety, and/or substance abuse (e.g., Bernard et al., 2018; Gelfand & Teti, 

1990). For example, a caregiver suffering from depression may experience symptoms such as 

low motivation, flat affect, anhedonia, as well as difficulties regulating their emotions, all of 

which could impact their ability to engage in sensitive caregiving. Moreover, depression is also 

associated with concentration difficulties, which would limit a caregiver’s ability to recognize 

and respond to children’s cues and signals. Meta-analyses have found associations between 
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maternal depressive symptoms and levels of caregiver sensitivity (Bernard et al., 2018), as well 

as maternal depression and insecure attachment (Atkinson et al., 2000; Badovinac et al., 2018).  

For children, clinical status can refer to samples in which children had either internalizing 

(e.g., anxiety, depression) or externalizing (e.g., aggression, oppositional) behavioral problems. 

Meta-analyses have shown that caregiver sensitivity (Cooke et al., 2022) and attachment security 

(Fearon et al., 2010; Groh et al., 2012; Madigan et al., 2013) are lower in children with 

internalizing and externalizing behavioral problems.  

Child medical risks include premature birth or chronic medical illnesses (e.g., cystic 

fibrosis, congenital heart disease). Caregivers' behaviors may be impacted by the child's medical 

condition, with either withdrawal due to medical fragility or intrusiveness or overcompensation 

due to fear of child mortality (Marvin & Pianta, 1996; Van IJzendoorn et al., 1992). Taken 

together, it is possible that between-study variation could be explained by caregiver and child 

clinical status for mental health difficulties, as well as child medical illness status, and these 

variables therefore represent important moderators to test in this meta-analysis.  

6. Samples with Adoptive and Foster Parent-Child Dyads. It has been suggested that a 

sensitive period for forming secure attachment relationships may exist early in infancy (Bowlby, 

1969) when infants are frequently and intensively interacting with a select number of caregivers 

(Humphreys & Zeanah, 2015). Children raised in institutional or foster care may not experience 

or develop a secure attachment relationship with an attachment figure or may develop an atypical 

attachment. These children may mistrust adult caregivers or may lack expected contingent input 

from caregivers (Bakermans-Kranenburg et al., 2011). When adopted out of institutional or 

foster care, their mistrust in caregivers or lack of expectations for contingent interactions with 

caregivers may create difficulties in forming secure attachment, regardless of the caregivers’ 
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levels of sensitivity. Thus, in the current study we will examine whether associations between 

caregiver sensitivity and child attachment security differ in biological caregivers versus foster 

and adoptive caregivers.  

7. Geographical Region. The concept of maternal sensitivity is thought to be universal 

across cultures (Mesman et al., 2015), but the specific behaviors measured to assess it (e.g. what 

constitutes an “appropriate” caregiver response to child signals) may be influenced by 

researchers’ cultural values (LeVine, 2004). Thus, we will examine geographic region as a 

moderator in our analyses, defined in terms of regions of the world. 

8. Study Characteristics. We will examine commonly run moderator analyses pertaining 

to study characteristics, including publication year and publication status, as well as study design 

(i.e., cross-sectional vs longitudinal). We also examine the time between the assessment of 

sensitivity and attachment as a moderator, as an attenuation effect has been observed in the 

magnitude of this association (Atkinson et al., 2000). 

The Current Study 

The number of studies reporting on the relation between caregiver sensitivity and child 

attachment has grown considerably in the last few decades. Commensurate with this growth has 

been greater heterogeneity in measurement and diversity in caregivers and sample populations 

being studied. Thus, it is timely to conduct a comprehensive meta-analysis of studies amassed to 

date. In these analyses, one objective is to examine the role of parental gender. Pooled effect 

sizes for mothers and fathers will be separately derived and directly compared to determine if 

they statistically differ from one another, and to test whether unique moderators emerge for 

mothers and fathers. It is hypothesized that sensitivity will be associated with child attachment 
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security, but consistent with previous literature, associations will be larger for mothers versus 

fathers. 

A second objective is to explain potential moderators that may explain between-study 

heterogeneity in studies amassed to date. This endeavor is particularly important as few 

moderators have been identified in previous meta-analyses on caregiver sensitivity and child 

attachment. Important moderators to examine include (1) measurement characteristics (i.e., type 

of measure, location of observation, number of observations, coder independence, reliability 

status, validated sensitivity measure, and duration of sensitivity observation), (2) parent and child 

age, (3) child sex; (4) socio-demographic factors (i.e., income, ethnicity), (5) child and parent 

clinical risk and child medical risk, (6) foster/adoptive samples, (7) geographical region, and (8) 

study characteristics (i.e., publication status, study design, publication year, time between 

assessments of sensitivity and attachment). We examine each of these moderators in a univariate 

fashion and also conduct multivariate moderator analyses to determine which moderators remain 

significant once we account for multiple moderators. As previous meta-analyses have not 

identified consistent moderators of the association between caregiver sensitivity and child 

attachment, we do not make any a priori predictions of which moderators are likely to be 

significant in the current meta-analysis.  

There has been a proliferation of studies examining how caregiver sensitivity differs 

across the specific subtypes of insecure attachment (i.e., avoidant, resistant, and disorganized). 

Thus, a third and exploratory objective of this synthesis is to examine if the magnitude of 

associations between sensitivity and child attachment differs for children classified as avoidant, 

resistant, and disorganized versus secure. It is expected that effect sizes for the association 

between caregiver sensitivity and avoidant and resistant attachment will be comparable and 
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statistically larger than associations between sensitivity and disorganized attachment, as 

disorganized attachment is hypothesized to be more strongly related to frightening and alarming 

rather than to insensitive caregiving behavior. Together, our three study objectives seek to 

advance knowledge on a central determinant of child attachment, to further inform future 

research endeavors, and to assist in intervention planning. 

Method 

Definitional Criteria 

Caregiver sensitivity is defined as a caregiver’s ability to contingently, appropriately, and 

promptly respond to the child’s bids and signals in both distress and non-distress situations 

(Ainsworth et al., 1978). In this meta-analysis we only include observational measures of 

sensitivity, as observational and questionnaire measures of parenting are often poorly correlated 

(e.g., Boonen et al., 2015; Zaslow et al., 2006). We included measures of “responsiveness,” 

“emotional availability,” and “contingency,” which can be described broadly as a component of 

“sensitivity,” even if these measures are less focused on the caregiver’s noticing and interpreting 

of signals, but more focused on the caregiver’s promptness and engagement of response 

(Ainsworth, 1977; Kochanska & Aksan, 2004). In moderator analyses examining the type of 

sensitivity construct, the construct label (e.g., sensitivity, responsiveness, emotional availability) 

used in each individual study, as defined by study authors, was the construct coded. Consistent 

with other meta-analyses (e.g., Cooke et al., 2022), both single rating measures of sensitivity and 

derived composites (e.g., sensitivity + warmth) were included. Child attachment was defined as 

an observational measure of the quality of the child’s attachment relationship with a biological or 

non-biological caregiver. Both observational measures conducted in the laboratory (i.e., the SSP 

or SSP-M) and the home (i.e., the AQS; Waters & Deane, 1985) were included. 
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Search Strategy 

 As part of a larger project, the Child Attachment Studies Catalogue and Data Exchange 

(CASCADE [Madigan, 2020]), we created an inventory of all studies using observational 

measures of parent-child attachment (i.e., SSP, AQS, and SSP-M). All related variables in each 

study with an observational measure of parent-child attachment were catalogued in terms of 

other variables and correlates available in the study, including parenting behavior. For the 

purposes of CASCADE, a science librarian conducted electronic searches in several databases, 

including PsycINFO, MEDLINE, Embase, and Dissertation Abstracts International for published 

and unpublished studies from prior to the publication of the SSP (i.e., Jan 1, 1967) up to August 

5, 2020. Both database-specific subject headings and text word fields were searched with 

variations of the terms “strange situation” and “attachment”. Synonymous terms were first 

combined with the Boolean “OR.” These concepts were then combined with the Boolean 

“AND.” In all databases, truncation symbols were used in text word searches when appropriate 

to capture variations in spelling and phrasing. Language restrictions were not applied.  

The search strategy for CASCADE identified 29,980 non-duplicate titles and abstracts, 

which were then reviewed for study inclusion in CASCADE (see PRISMA flow diagram in 

Figure 1). For the purpose of this specific meta-analysis on caregiver sensitivity and child 

attachment, we also reviewed other relevant meta-analyses in the field of attachment (e.g., Cyr et 

al., 2010; De Wolff & Van IJzendoorn, 1997; Lucassen et al., 2011; O’Neill et al., 2021; Van 

IJzendoorn et al., 1999; Zeegers et al., 2017), as well as studies meeting our inclusion criteria, for 

additional relevant studies, which resulted in the addition of 16 potential studies to be included. 

Study Inclusion and Exclusion Criteria 
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Study inclusion for CASCADE. A team of four students, each of whom had achieved 

greater than > 90% agreement on a set of 60 training abstracts, reviewed all titles and abstracts 

for inclusion into CASCADE. Studies were included in CASCADE if they had an observational 

measure of infant or child attachment and the full text article was available in English, French, or 

Spanish (languages spoken by our study team). A total of 2,405 studies in the titles/abstracts 

review stage moved onto full text review and 2,378 met full inclusion to be catalogued into 

CASCADE.  

Study inclusion for this meta-analysis. Studies available in CASCADE were included in 

the current meta-analysis if they had: (a) an observational measure of caregiver sensitivity; (b) an 

observational measure of child attachment (security, avoidance, resistance, and/or 

disorganization); and (c) sufficient statistics were reported to extract or calculate an effect size. 

Studies were excluded if caregiving behavior was measured after the assessment of attachment 

and/or the association between sensitivity and child attachment was assessed following a 

parenting intervention. If associations were assessed at baseline in an intervention, these were 

included. Amongst the 2,378 studies available in CASCADE, 1696 were excluded as they did 

not report a sensitivity measure, and the remaining full-text exclusions were due to overlapping 

samples (n = 396), intervention studies (without baseline data, n = 27), review articles (n = 27), 

and/or where statistics were not available in studies (n = 138) (Figure 1). In total, 181 studies met 

full inclusion criteria and underwent data extraction for this meta-analysis.  

Data Extraction 

A data extraction coding protocol was developed and used to extract all moderator 

variables and effect size for each study meeting full inclusion criteria. One coder extracted all 

data and 20% of studies were double coded by a trained research assistant. Reliability across the 
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continuous measures (ICC > 0.98) and categorical (91% agreement) measures on average was 

high. Any discrepancies were resolved to consensus via discussion and, if needed, consultation 

with the senior author. 

Moderators. We extracted the following moderators from each study: 

1. Measurement factors: 

• Child attachment measure: (a) SSP, (b), SSP-M; (c) AQS. 

• Caregiver sensitivity measure: Recorded as (a) Ainsworth, (b) CARE-Index, (c) 

Coding Interactive Behavior, (d) Emotional Availability Scales, (e) Erickson scales, 

(f) Global Ratings of Mother-Infant Interaction, (g) MBQS, (h) NICHD-SECCYD 

sensitivity scales, or (i) Parent-Child Early Relationship Assessment. 

• Location of sensitivity assessment: Recorded as (a) home or (b) laboratory. 

• Number of sensitivity observations: Recorded as (a) single assessment or (b) multiple 

assessments. 

• Coder independence (i.e., coders who coded sensitivity were independent from those 

who coded attachment). Recorded as (a) dependent/unreported or (b) independent.  

• Reliability of attachment and sensitivity: Recorded as (a) poor (<.70), (b) adequate 

(>.70 to <.80), or (c) excellent (>.80). 

• Duration of sensitivity assessment (in minutes).  

2. Parent and Child Age  

• Parent age: Recorded in years. Parent age at the assessment of caregiver sensitivity 

was strongly associated with parent age at the assessment of child attachment (r = .95, 

p < .001), therefore, only parent age at the assessment of attachment (in years) was 

used in analyses. 
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• Child age: Recorded in months. Child age at the assessment of caregiver sensitivity 

was highly correlated with child age at the assessment of child attachment (r = .98, p 

< .001), therefore only child age at the assessment of attachment (in months) was 

used in analyses. 

3. Child Sex and Parent Gender 

• Child Sex. Recorded as percent of boys in the sample. Note, for the moderator 

analysis, only samples with percentages different from 0% or 100% were included. 

• Caregiver gender: Recorded as (a) continuous measure of percent of sample that are 

mothers, as some studies have mixed samples of mothers and fathers; or (b) 

categorical measure of father-only or mother-only samples. 

4. Socio-demographic factors:  

• Socio-economic risk: Sample socio-economic status was coded as low versus middle-to-

high income backgrounds.  

• Race/ethnicity: Data were extracted for proportion of sample from a historically 

oppressed ethnic groups (% marginalized). We identified groups to be ethnically 

minoritized if they did not identify as White and lived in a country in which the majority 

ethnicity was White (e.g., Canada, Europe, UK, USA).   

5. Child and parent clinical risk and child medical risk: 

• Child clinical risk. Recorded as (a) no risk or (b) clinical sample (sample with high 

[>80%] proportion of children who were from clinical populations. 

• Parent clinical risk. Recorded as (a) no risk or (b) clinical sample (sample with high 

[>80%] proportion of parents had some form of psychopathology.  
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• Child medical risk. Recorded as (a) no medical risk or (b) medical risk (sample with high 

[>80%] proportion of children with some form of medical risk, e.g., preterm). 

6. Foster/adoptive samples. Recorded as (a) foster/adoptive parents or (b) other parents. 

7. Geographical region. Recorded as country and continent where the study was conducted. 

8. Study characteristics: 

• Publication status: Recorded as (a) published or (b) unpublished. 

• Publication year: Year of publication recorded.  

• Study design: Recorded as (a) cross-sectional or (b) longitudinal.  

• Duration of time between sensitivity and attachment measures: Recorded as months 

between assessments.  

Transparency and Openness 

Analysis code, data, and research materials relevant to this study can be found at this link: 

https://osf.io/372g6/. This meta-analysis was not pre-registered. 

Data Synthesis and Analysis 

  We developed a cross-referencing protocol to ensure that each sample was only 

represented by one publication. First, in the event that the same sample was represented across 

multiple study publications, we selected the publication with the largest sample size and most 

comprehensive data extraction information. Second, in the event a sample was represented in 

both published and unpublished studies, we retained data from the published study, which has 

undergone peer-reviewed and may be less prone to methodological errors.  

Extracted effect sizes (e.g., r, d, t-tests, etc) represented associations between caregiver 

sensitivity and secure attachment. Effect sizes were also extracted, if provided, for the 

association between caregiver sensitivity and different types of attachment: secure, avoidant, 
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resistant, and disorganized. Positive pooled effect sizes, represented as a correlation (r),  

indicated that higher levels of caregiver sensitivity were associated with children’s secure 

attachment (e.g., classification of secure attachment; higher scale scores on the AQS). Negative 

pooled effect sizes indicated that lower levels of caregiver sensitivity were associated with a 

specific attachment type. 

Given that this study relied on a multilevel meta-analysis procedure, we extracted all 

effect sizes provided in each study. For example, if a study reported on multiple associations 

over time (e.g., the association between sensitivity at 12 months and attachment at 12 and 24 

months), all effect sizes were included. Similarly, separate effect sizes for subscales of sensitivity 

(e.g., responsiveness), were extracted. Of the 181 studies included in this meta-analysis, 23% 

included multiple effect sizes, resulting in a total of 238 effect sizes that reported on an 

association between caregiver sensitivity and child attachment. 

         Studies presented statistics in different formats, including group differences, odd ratios, 

Pearson’s correlations, and regression coefficients (Borenstein et al., 2021). We transformed all 

effect sizes into Pearson’s correlations (r) with 95% confidence intervals using standard 

transformation formulas in the R package esc (Lüdecke et al., 2019) . In k = 22, we could not 

extract effect sizes from the study because insufficient information was reported. In such cases, 

we emailed study authors and requested relevant statistics for inclusion into the meta-analysis. 

Fourteen authors replied (63.6%) and of those, eight authors (36.4%) were able to provide the 

requested information. Authors who replied but did not provide data no longer had access to the 

data. In the event that a study reported that associations were non-significant without the 

provision of an effect size metric (k = 15), we computed an effect size by entering a two-sided p 

value of .50, which is standard practice in meta-analyses (Rosenthal, 1995). 
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Correlations were converted to Fisher’s z to reduce variability due to the variance 

depending on the magnitude of correlations  (Borenstein et al., 2021), then transformed back to 

correlations with 95% confidence intervals to ease interpretation. Consistent with field-specific 

recommendations by Schuengel et al. (2021) for interpretation of effect sizes in attachment meta-

analyses, correlations of .10, .20, and .30 were interpreted as small, medium, and large in 

magnitude, respectively. 

We conducted random effects meta-analyses to account for differences in study 

population parameters and to more correctly capture the heterogeneity commonly identified in 

observational studies (Russo, 2007). For the meta-analysis on attachment security, the analysis 

was conducted (a) for all samples (reported in Supplementary Material), (b) for mother-only 

samples, and (c) for father-only samples. Analyses, including moderator analyses, were 

conducted separately for mothers and fathers. This decision stemmed from evidence showing 

that, even if effect sizes are similar across parents, child-mother and child-father relationships 

may be impacted differently by external factors (Fagan et al., 2014). For example, the association 

between paternal sensitivity and child-father attachment security may be more affected by child 

characteristics (e.g., child age) than in the case of mothers as caregivers (Schoppe-Sullivan et al., 

2006).  

The analyses were conducted in R using the robumeta package (Fisher & Tipton, 2015), 

which allows for a multilevel approach that accounts for dependency between the multiple effect 

sizes reported in some studies. An assumed Rho value of .80 was used for the correlated effects 

model weights, in line with recommendations by Tanner-Smith et al. (2016). Sensitivity analyses 

at Rho of .00, .20, .40, .60, .80, and 1.00 revealed that the choice of Rho value did not alter the 
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results (i.e., there were no changes at the level of the fourth decimal across Rho levels). 

Consequently, we only report results for Rho = .80.  

         We evaluated the presence of publication bias and p-hacking and funnel plot examination 

in the metafor package (Viechtbauer, 2010) and a p-curve analysis in the dmetar package. We 

also conducted a multilevel meta-analysis version (MLMA) of the Egger’s test (Rodgers & 

Pustejovsky, 2021). We assessed the between-study heterogeneity via the score dispersion in the 

prediction interval (Borenstein, 2022), and report the overall level of heterogeneity (τ2) and the 

ratio of between-study heterogeneity to total variance using the I2 index. We tested for 

moderators that may account for between-study heterogeneity through meta-regressions using 

the robumeta package. First, moderators were considered at a univariate level by testing each 

moderator individually. Categorical moderators were only performed if df > 4, in order to ensure 

that provided estimates were reliable (see Tanner-Smith et al., 2016). The omnibus test of 

categorical moderation was evaluated with the Wald test of the clubSandwich package 

(Pustejovsky, 2020). Given the multiple contrasts tested, the alpha level for the univariate 

analyses was set at p < .01. Second, for the attachment security meta-analyses, univariate 

moderators identified as significant were tested at the multivariate level by grouping similar 

moderators to account for their relative contributions. The alpha level for the multivariate 

analyses was set at p < .05. 

The meta-analyses on attachment avoidance, resistance, and disorganization were 

conducted for mother-only samples because only 3 samples (6 effect sizes) provided the category 

breakdown for child-father attachment. These meta-analyses focused on the main result and did 

not explore moderators. 
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Results 

Study Characteristics 

Characteristics for each included study are presented in Supplemental Table 1. In total, 

181 studies were included. Of these studies, 174 reported on the association between sensitivity 

and security, 35 on sensitivity and avoidant attachment, 36 on sensitivity and resistant 

attachment, and 23 on sensitivity and disorganized attachment. The studies included a total of 

23,597 unique participants with a range of 8 to 6,850 participants (mean = 130, median = 68). 

The vast majority of studies assessed sensitivity in mothers only (k = 156, 86%), with the rest 

assessing sensitivity in fathers only (k = 12, 7%), in both mothers and fathers (k = 9, 5%), or in 

parents without separating based on gender (k = 4, 2%, range of mothers in those samples was 

89-98%). With respect to SES, studies included families that were at a low SES (k = 29, 16%), 

mid-high SES (k = 58, 32%), or mixed SES (k = 62, 34%). The rest of the studies (k = 32, 18%) 

did not specify this information. Participants were primarily White across studies (mean = 78% 

White, median = 93% White), with a range of 0% to 100% White participants.  

Studies were mostly conducted in North America (k = 113, 62%) or Europe (k = 45, 

25%), with the rest being conducted in Asia (k = 9, 5%), the Middle East (i.e., Israel; k = 7, 4%), 

South America (k = 2, 1%), Africa (k = 2, 1%), and Australia/NZ (k = 2, 1%). One study (k = 1, 

1%) reported on data from North America and South America. Most studies were peer-reviewed 

articles (k = 158, 87%) and the rest were part of dissertations or books (k = 23, 13%). Studies 

were published between 1978 and 2020 (median = 2005).  

Effect Size Characteristics 

 Many of the studies included in the meta-analysis reported on multiple effect sizes (e.g., 

multiple measures, multiple time points; range: 1-4). To represent each effect size, the following 
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characteristics are reported at the level of effect sizes (k = 238). The construct of sensitivity 

assessed was ‘sensitivity’ in most studies (k = 181, 76%), responsiveness (k = 39, 16%), 

emotional availability (k = 4, 2%), contingency (k = 2, 1%), or another term (k = 12, 5%). 

Sensitivity was assessed in the home (k = 116, 49%), in the lab (k = 99, 42%), in another 

institution (k = 7, 3%), or a mix of locations (k = 4, 2%). The average duration of observation 

was 43 minutes, with a range of 2 to 960 minutes. Ainsworth’s original study was an outlier at 

960 minutes; the second longest duration was 270 minutes (median = 15 minutes). The coding 

system used was variously the Ainsworth system (k = 87, 37%), the Emotional Availability 

Scales (k = 27, 11%), the MBQS (k = 28, 12%), the CARE-Index (k = 14, 6%), the NICHD 

scales (k = 8, 3%), or another system (k = 53, 22%)—the rest did not report on the coding system 

used (k = 21, 10%). The inter-rater reliability was poor (k = 11, 5%), adequate (k = 45, 19%), 

excellent (k = 152, 64%), or unreported (k = 30, 13%). 

 The attachment assessment was conducted with the SSP (k = 166, 70%), the SSP-M (k = 

16, 7%), or the AQS (k = 56, 23%). Among studies that reported on the expertise of the coders (k 

= 131), 89% were coded by expert coders. The inter-rater reliability was poor (k = 18, 8%), 

adequate (k = 42, 16%), excellent (k = 136, 58%), or unreported (k = 42, 18%). Most studies 

reported that sensitivity and attachment were coded by independent coders (k = 172, 72%). The 

rest were coded by the same coder (k = 10, 4%) or did not report this information (k = 56, 24%). 

Parents were on average 30.0 years old at the assessment of sensitivity (range: 17 to 46 

years old), and children were 15.6 months old on average (range: 1 to 75 months, median = 12 

months). Parents were on average 30.4 years old at the assessment of attachment (range: 18 to 46 

years old), and children were 19.3 months old on average (range: 8 to 75 months, median = 15 

months). A minority of the effect sizes reflected parents (k = 11, 5%) or children (k = 31, 13%) 
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with clinical risk, or medical risk (k = 30, 13%). The majority of samples included non-foster or 

non-adoptive parents (k = 223, 94%). 

Meta-Analysis on Parental Sensitivity and Attachment Security 

Main Analysis 

 All Child-Caregiver Dyads. Results that include all samples that measured the 

association between parental sensitivity and attachment security (including those that presented a 

mix of mothers and fathers). Caregiver sensitivity and child-caregiver attachment were 

significantly associated: r = .25, 95% CI [.22, .28], k = 174, 230 effect sizes, N = 22,914. This 

association was of moderate to large magnitude (Schuengel et al., 2021). The prediction interval 

indicated that the true effect size, in which 95% of comparable populations would fall, ranged 

from r = -.06 to r = .48, indicating the presence of heterogeneity with effects ranging from non-

significant to large in magnitude (τ2 = .03, I2 = 74.30%). The funnel plot did not suggest bias in 

favor of small studies with large effect sizes (see Supplemental Figure 1), but the MLMA Egger 

test suggested small-studies bias (B = 1.07, p < .001). From the 230 provided effect sizes, the p-

curve analysis (Simonsohn et al., 2014) included 218 significant at the p < .05 level, 217 of 

which were significant at the level of p < .025. The test of right skewness was significant (zHalf 

= -98.72, p < .001) and the test of flatness was not significant (zHalf = 100.74, p = .999). This 

analysis suggested evidential value, which signifies that the effect is not spurious and that there 

was sufficient evidence to rule out p-hacking and selective reporting. 

Child-Mother Dyads. A total of 159 studies (202 effect sizes) with a total of 21,483 

participants focused on maternal sensitivity and child-mother attachment. A significant 

association of medium to large magnitude was observed: r = .26, 95% CI [.22, 29], p < .001. The 

prediction interval ranged from r = -.05 to r = .49, indicating the presence of heterogeneity with 
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effect sizes ranging from non-significant to large in magnitude (τ2 = .03, I2 = 74.72). The funnel 

plot did not suggest bias in favor of small studies with large effect sizes (see Supplemental 

Figure 2), but the MLMA Egger test suggested small-studies bias (B = 1.09, p = .002). Of the 

202 provided effect sizes, the p-curve analysis (Simonsohn et al., 2014) included 192 significant 

effects at p < .05. Of these, 91 were significant at the level of p < .025. The test of right skewness 

was significant (zHalf = -92.65, p < .001) and the test of flatness was not significant (zHalf = 

94.63, p = .999). This analysis suggested evidential value, which signifies that the effect is not 

spurious and that there was sufficient evidence to rule out p-hacking and selective reporting. 

 Child-Father Dyads. A total of 22 studies (23 effect sizes) with a total of 1,626 

participants focused on paternal sensitivity and child-father attachment. A significant medium 

effect size was identified: r = .21, 95% CI [.14, 27], p < .001. The prediction interval ranged 

from r = -.02 to r = .40, indicating the presence of heterogeneity with effects ranging from null to 

large in magnitude (τ2 = .01, I2 = 45.43). The funnel plot suggested some bias in favor of small 

studies with large effect sizes (see Supplemental Figure 3), as did the MLMA Egger test (B = 

1.43, p = .05). From the 23 provided effect sizes, the p-curve analysis (Simonsohn et al., 2014) 

included 21 significant at the p < .05 level, all of which were significant at the level of p < .025. 

The test of right skewness was significant (zHalf = -32.27, p < .001) and the test of flatness was 

not significant (zHalf = 32.67, p = .999). This analysis suggested evidential value, which 

signifies that the effect is not spurious and that there was sufficient evidence to rule out p-

hacking and selective reporting. 

 Comparison of Parental Gender. We tested whether effect sizes were comparable for 

child-mother and child-father dyads. Comparisons were done using the uncorrected estimates 

given that corrections may introduce bias in analyses (Carter et al., 2019). In an attempt to get a 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

31 

reliable test of the potential difference in the magnitude of effect sizes, we used multiple 

methods. First, among samples with either 100% mothers or 100% fathers, we tested parental 

gender as a categorical moderator, and the Wald test did not identify a significant difference 

between effect sizes for child-mother and child-father dyads (F = 1.30, p = .27; see Figure 2 for a 

graphical depiction of the effect sizes). Second, given that moderator tests may fall prey to low 

statistical power, we conducted an equivalence test to confirm that effect sizes are comparable 

irrespective of parent gender. Equivalence bounds were set at r = .10, .20, .30 based on 

guidelines of effect sizes (Schuengel et al., 2021), converted into Cohen’s d. The 90% 

equivalence confidence interval of this effect (-.003, .076) fell between the strictest equivalence 

bound (-.201, .201). This was supported by a two one-sided test (TOST) of equivalence testing 

conducted with TOSTmeta, which rejected the null hypothesis of non-equivalence (z = -6.80, p < 

.001).  

As a sensitivity analysis, we also tested the moderating effect of parental gender in the 

subsample of studies that included child-mother and child-father dyads from the same families (k 

= 11, n = 788). Similar results were identified (i.e., non-significant categorical moderating effect: 

F = 0.62, p = .45). 

Univariate Moderators 

All Child-Caregiver Dyads. The analysis of moderators identified a number of 

significant moderating variables (Table 1). First, the effect size varied as a function of the 

attachment measure used, such that the effect was larger for AQS studies (r = .34, 95% CI [.28, 

.39]) than SSP (r = .23, 95% CI [.19, .27]) and SSP-M studies (r = .20, 95% CI [.11, .29]). The 

effect size was larger when the reliability of the attachment measure was excellent (r = .27, 95% 

CI [.23, .31]) or adequate (r = .24, 95% CI [.17, .32]) than poor (r = .13, 95% CI [.04, .21]). The 
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effect size was larger when the sensitivity measure used was the MBQS (r = .46, 95% CI [.38, 

.53]) than Ainsworth’s scale (r = .24, 95% CI [.19, .29]) or the EAS (r = .24, 95% CI [.15, .33]); 

these three measures were the focus of the moderator analysis given that other measures (e.g., 

NICHD) were less frequently used.  

Given that results indicated larger effect sizes for the AQS and MBQS, we conducted a 

sub-analysis to determine if this effect size was due to the measure or to a spillover effect of 

coding the MBQS and AQS from the same interaction. The association between sensitivity and 

attachment was larger when both the AQS and MBQS were used during the same observation (r 

= .45, 95% CI [.40, .54]) compared to studies that used one of the two measures (r = .31, 95% CI 

[.23, .38]) or other measures (r = .21, 95% CI [.18, .25]). This suggests inflation of the effect size 

when studies base the AQS and MBQS measures on the same observed interactions.  

Among continuous moderators, significant moderators included the duration of the 

sensitivity task, by which the association was larger with longer observations (Supplemental 

Figure 4). The effect size also became smaller when the time between assessments was longer 

(Figure 5). Of note, this effect remained significant after taking out the studies that used the same 

observation to code the AQS and MBQS (b = -.010, 95% CI [-.02, -.003]). 

Mother-Child Dyads. There were enough studies (and degrees of freedom) to test all 

moderators except for the independence of coders (Table 2). Significant moderators included the 

attachment measure, the reliability of the attachment measure, the sensitivity measure, the 

duration of the sensitivity task, and the time between assessments. For the attachment measure 

used, the effect size was larger for the AQS (r = .33, 95% CI [.28, .39]) than the SSP (r = .24, 

95% CI [.19, .28]) and the SSP-modified (r = .21, 95% CI [.11, .30]). In terms of the reliability 

of the measure, the effect size was larger when reliability was excellent (r = .27, 95% CI [.23, 
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.31]) or adequate (r = .22, 95% CI [.17, .27]) compared to poor (r = .17, 95% CI [.07, .27]). We 

compared across the most common sensitivity measures used (i.e., Ainsworth, EAS, MBQS), 

and the effect was larger when sensitivity was measured using the MBQS (r = .46, 95% CI [.38, 

.54]) than Ainsworth’s scale (r = .24, 95% CI [.19, .29]) or the EAS (r = .25, 95% CI [.16, .33]). 

Given that results indicated larger effect sizes for the AQS and MBQS, we conducted a sub-

analysis to determine if this effect size was due to the measure or to a spillover effect of coding 

the MBQS and AQS from the same interaction. The association between sensitivity and 

attachment was larger when both the AQS and MBQS were used during the same observation (r 

= .46, 95% CI [.40, .52]) compared to studies that used one of the two measures (r = .31, 95% CI 

[.23, .38]) or other measures (r = .22, 95% CI [.18, .25]). Thus, there may be some inflation of 

the effect size when studies base the AQS and MBQS measures on the same observed 

interactions.  

Other significant moderators included the time between assessments, whereby the effect 

size became smaller as the time between assessments increased (b = -.009, 95% CI [-.016, -.003], 

p = .01, see Supplemental Figure 6). Of note, this effect remained significant after taking out the 

studies that used the same observation to code the AQS and MBQS (b = -.009, 95% CI [-.02, -

.003]). The effect also was larger as the duration of the sensitivity observation increased (b = 

.001, 95% CI [.000, .002], p = .002; see Supplemental Figure 7).  

Child-Father Dyads. Only a small number of moderators had enough studies to be 

tested: location of sensitivity assessment, study design, child age, child gender, duration of 

sensitivity task, percentage of minorities, parent age, publication year, and time between 

assessments (Table 2). Two moderators emerged as significant. The effect size was larger when 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

34 

children were older (b = .005, 95% CI [.002, .009], p = .01; see Supplemental Figure 8) and 

when fathers were older (b = .025, 95% CI [.001, .043], p = .01; see Supplemental Figure 9). 

Multivariate Moderator Analyses 

 In order to examine which moderators would remain significant once we account for 

multiple moderators, we tested multilevel meta-regression models for significant moderators 

(Table 3).  These models were tested for all caregivers and child-mother dyads only, given that 

they included a sufficient number of studies for this test. The models included the attachment 

measure used, the reliability of the attachment measure, the sensitivity measure used, the 

duration of the sensitivity observation, and the time between assessments.  

 In the model for all caregivers, two moderators remained significant after accounting for 

other moderators. The effect size was larger when the MBQS was used (b = .200, 95% CI [.006, 

.388], p = .04), and smaller when the time between assessments increased (b = -.013, 95% CI [-

.024, -.002], p = .03). In the model for child-mother dyads, the effect size was larger when the 

MBQS was used (b = .214, 95% CI [.019, .409], p = .03). 

Maternal Sensitivity and Insecure Child-Mother Attachment 

 The association between maternal sensitivity and each of the insecure child-mother 

attachment types (avoidant, resistant, and disorganized) was examined. The attachment types 

were compared with security (e.g., avoidant compared to secure).  

Avoidant Attachment 

 Thirty-five studies (43 effect sizes) reported on the association between maternal 

sensitivity and avoidance (n = 4,798 children). No outliers were identified. The results indicated 

a significant association, medium to large in magnitude: r = -.24, 95% CI [-.34, -.13], p < .001. 

The prediction interval indicated the presence of considerable heterogeneity, with the true effect 
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size ranging from r = -.66 to r = .28 (τ2 = .07, I2 = 89.59). The funnel plot and Egger’s MLMA 

test did not suggest the presence of small-study effect bias (B = -0.68, p = .70; see Supplemental 

Figure 10). Of the 43 effect sizes provided, the p-curve analysis included 39 studies, all of which 

were significant at the level of p < .025. The test of right skewness was significant (zHalf = -

42.88, p < .001) and the test of flatness was not significant (zHalf = 43.22, p = .999). This 

analysis suggested evidential value, which signifies that the effect is not spurious and that there 

was sufficient evidence to rule out p-hacking and selective reporting. 

Resistant Attachment 

 Thirty-six studies (43 effect sizes) reported on the association between maternal 

sensitivity and resistance (n = 4,838 children). One study was identified as an outlier and 

winsorized to the limit of ±3 SD for inclusion in the analysis. The results indicated a significant 

association, small to medium in magnitude: r = -.14, 95% CI [-.22, -.07], p < .001. The 

prediction interval ranged from r = -.54 to r = .30, indicating considerable heterogeneity with the 

true effect size ranging from a large negative to a large positive association (τ2 = .04, I2 = 81.70). 

The funnel plot and Egger’s test did not suggest the presence of small-study effect bias (B = -

1.63, p = .94; see Supplemental Figure 11). Of the 43 effect sizes provided, the p-curve analysis 

included 38 that were significant at p < .05. Of these, 37 were significant at the level of p < .025. 

The test of right skewness was significant (zHalf = -41.51, p < .001) and the test of flatness was 

not significant (zHalf = 42.80, p = .999). This analysis suggested evidential value, which 

signifies that the effect is not spurious and that there was sufficient evidence to rule out p-

hacking and selective reporting.  

Disorganized Attachment 
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Twenty-three studies (24 effect sizes) reported on the association between maternal 

sensitivity and disorganization (n = 3,799 children). One study was identified as an outlier and 

winsorized to ±3 SD for inclusion in the analysis. The results indicated a significant association 

medium in magnitude: r = -.22, 95% CI [-.31, -.13], p < .001. The prediction interval ranged 

from r = -.54 to r = .14, showing the presence of heterogeneity with effects ranging from a large 

negative association to a small positive association (τ2 = .03, I2 = 81.69). The funnel plot and 

Egger’s test did not suggest the presence of small-study effect bias (B = -2.19, p = .93; see 

Supplemental Figure 12). Of the 24 provided studies, the p-curve analysis included 22 studies 

that were significant at the level of p < .025. The test of right skewness was significant (zHalf = -

34.96, p < .001) and the test of flatness was not significant (zHalf = 36.29, p = .999). This 

analysis suggested evidential value, which signifies that the effect is not spurious and that there 

was sufficient evidence to rule out p-hacking and selective reporting. 

Comparison of Insecure Attachment Types 

 A multilevel meta-analysis comparing the three types of insecure attachments revealed no 

significant difference in the magnitude of the association between sensitivity and insecure 

attachment types (compared to A as a referent level; C: b = .060, 95% CI [-.020, .140], p = .14; 

D: b = -.013, 95% CI [-.132, 105], p = .82; see Figure 3 for a graphical depiction of the effect 

sizes). 

Discussion 

Over a half-century ago, the founders of attachment theory offered the theoretical 

proposition that a caregiver’s behavior in response to their child’s signals would influence the 

type of attachment their child forms with them (Ainsworth et al., 1978). This now common-sense 

notion was considered somewhat radical at the time, but studies have demonstrated a robust 
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association between parenting sensitivity and child attachment security, and attachment theory 

has become a mainstay of developmental and clinical science. For example, bolstering caregiver 

sensitivity is now a core focus of parent-child interventions used across the globe (Bakermans-

Kranenburg et al., 2003; Facompré et al., 2018; Van IJzendoorn et al., 2023). Research on 

parenting behavior and child attachment has grown exponentially in the last few decades, with 

replications in larger, well-controlled studies, as well as new studies on populations with 

different family structures (e.g., fathers, adoptive and foster caregivers), backgrounds (e.g., 

across the socio-economic stratum), and child characteristics (e.g., medical and/or clinical 

considerations). The multi-level meta-analyses in the current study draw on studies conducted to 

date to explore when and for whom the association between caregiver sensitivity and child 

attachment, anticipated by attachment theory, are smaller or larger.  

In the current meta-analysis, we found that across 174 studies (230 effect sizes) and 

22,914 parent child dyads, the association between caregiver sensitivity and child attachment 

security was statistically significant and moderate in magnitude (r = .25). This is the most 

comprehensive meta-analysis conducted to date on the topic, with over three times as many 

studies as the latest meta-analysis (i.e., Zeegers et al., 2017) and six times as many as the original 

meta-analysis by De Wolff and Van IJzendoorn (1997). Compared to previous meta-analyses, we 

also have far fewer exclusions regarding methodological, demographic, and child-specific 

characteristics. Interestingly, although our sample size was larger and our approach more 

inclusive, the derived pooled associations between caregiver sensitivity and child attachment 

security are remarkably similar to previous meta-analyses. Thus, decades of research suggest a 

robustly consistent finding: the quality of caregiving one receives in early childhood plays an 

important role in the development of parent-child attachment. It should be noted that studies 
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showed considerable heterogeneity, which reduces the risk for publication bias, but at the same 

time limits the generalizability of the combined effect size, especially given the identified small-

study effects.  

In addition to a comprehensive synthesis of the literature amassed to date on the topic of 

caregiver sensitivity and child attachment security, there were three novel objectives of this 

meta-analysis: (a) to provide pooled estimates and compare the associations between maternal 

and paternal sensitivity and child attachment; (b) to elucidate which sample, study, and 

methodological variables strengthen or weaken associations; and (c) to describe the effect of 

caregiver sensitivity on each type of insecure attachment classification. We discuss the results 

pertaining to each study objective in turn below, followed by a consideration of theoretical and 

practical implications, future directions, and study limitations. 

Did the Association Differ Between Maternal and Paternal Sensitivity and Child 

Attachment? 

There is now widespread acceptance and evidence that fathers play a significant role in 

children’s development (Cabrera et al., 2018), and developmental research has been enriched by 

explicit theorizing and research on fathering (e.g., Bakermans-Kranenburg et al., 2019; Cabrera 

et al., 2014; Palkovitz, 2019). A particular point of interest has been whether paternal sensitivity 

predicts the formation of a secure attachment for child-father dyads, as it does for child-mother 

dyads. In previous meta-analyses, the effect sizes for the association between maternal and 

paternal sensitivity and child attachment were r = .22 (95% CI [.18-.27]; k = 30; N = 1,666; De 

Wolff & Van IJzendoorn, 1997) and r = .12 (95% CI [.06-.17]; k = 16; N = 1,355; Lucassen et 

al., 2011), respectively. Although these meta-analyses were conducted 15 years apart, a 

comparison of their confidence intervals suggested that the estimates in the respective studies 
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across child-mother and fathers-child dyads were statistically different, with the association 

between maternal sensitivity and child attachment being larger than the association between 

paternal sensitivity and child attachment. In contrast, in the current set of studies in this meta-

analysis, the effect sizes for child-mother and child-father dyads were not statistically different. 

Specifically, across 159 studies (202 effect sizes, 21,483 dyads) we found that the association 

between maternal sensitivity and child attachment was r = .26 (95% CI [.22, .29]) and that the 

association between paternal sensitivity and child attachment (k = 22 studies and 23 effect sizes; 

k = 1,626) was in an overlapping range, r = .21 (95% CI [.14, .27]). Thus, the literature no longer 

reflects a gap between effect sizes for maternal sensitivity and child attachment and paternal 

sensitivity and child attachment.  

Our important finding that associations between maternal and paternal sensitivity and 

child attachment security are similar also parallels research on the contribution of caregiver 

sensitivity to child language, cognition, and behavioral outcomes (Cooke et al., 2022; Madigan et 

al., 2019; Madigan, Fearon et al., 2023; Rodrigues et al., 2021; Van der Storm et al., 2022), 

where effect size magnitudes were similar for mothers and fathers, as well as the literature on 

similar contributions of caregiver sensitivity for mothers and fathers on child brain development 

(e.g., larger brain volume and greater cortical thickness; Kok et al., 2015). There are several 

reasons why the current meta-analysis may have identified similar magnitudes of associations for 

maternal and paternal sensitivity although past meta-analyses have not. From a practical 

standpoint, the current meta-analysis included a greater number of studies, and larger sample 

sizes, which can increase the precision of the meta-analytic estimates. In addition, whereas 

Lucassen et al. (2011) only included studies of children who participated in the SSP, with an  

average age of 15 months (range: 12-20.5 months), this meta-analysis includes all observational 
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measures of attachment, from infancy to middle childhood (e.g., SSP, AQS, modified-SSP), 

which inherently widens the age range of children included (i.e., M = 19.3 months; range 8-75 

months). This point is important because father involvement has been shown to increase as 

children age. For example, a study by Belsky et al. (1984) showed that overall engagement with 

children at ages 1, 3, and 9 months was lower for fathers compared to mothers; however, the gap 

in the degree of engagement narrowed over the course of children’s developmental trajectory. 

Thus, the greater heterogeneity in child age in the current meta-analysis may boost the effect size 

for fathers in particular, as the quality of their attachment relationship tends to consolidate over 

the child’s second and third year of life. This hypothesis is supported by the finding in the 

current study that the association between paternal sensitivity (but not maternal sensitivity) and 

child attachment security was stronger for older children. 

Another related possibility draws from the vast socio-cultural changes that have shaped 

the family unit. The role of fathers in child rearing has changed substantially in the past few 

decades (Bakermans-Kranenburg et al., 2019). For example, in 1970, fathers in many 

industrialized countries spent on average 11.8 minutes/weekday engaging in childrearing (e.g., 

playing, supervising, feeding, etc.), whereas in 2010, this average jumped six-fold to 62 minutes 

(Craig & Mullan, 2010; Roby, 1975). Commensurate with this change was an increase in 

women’s labor force participation, which also shifted family structures and roles and 

responsibilities for childrearing (Cabrera et al., 2000). At the sociocultural level, norms, values, 

and expectations around father involvement in child rearing have rapidly changed. Policies such 

as parental leave have been implemented in many parts of the world to increase opportunities for 

fathers to be involved in caregiving (Heymann et al., 2013). With greater opportunities for 

caregiving and childcare come increased opportunities for engaging in sensitive and reciprocal 
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interactions that shape the child-parent attachment relationship. Taken together, both 

methodological and sociocultural factors are plausible explanations for our observation that the 

effect sizes for maternal and paternal sensitivity did not differ, which again, is a departure from 

the results of previous meta-analyses. 

One debate in the attachment literature has been whether fathers display lower levels of 

sensitivity than mothers. A recent meta-analysis identified that mothers show higher levels of 

sensitivity than fathers, but only to a small extent (Deneault, Cabrera, et al., 2022). This gap in 

sensitivity has decreased across recent years and was not observed in some geographical regions 

of the world (e.g., Europe). The current study contributes to the ongoing discussion about 

sensitivity and parental gender. Specifically, even when levels of sensitivity vary between 

mothers and fathers, their association with secure attachment do not statistically differ. 

Moreover, the prevalence of secure infant-mother (51.2%) and secure infant-father (61.2%) 

attachment as assessed in the SSP in particular, is statistically similar (Madigan, Fearon et al., 

2023). Likewise, as mentioned, associations between maternal and paternal sensitivity and secure 

attachment with various child outcomes are also similar (Cooke et al., 2022; Dagan et al., 2021; 

Deneault et al., 2021; Deneault, Hammond, et al., 2023; Madigan et al., 2019; Rodrigues et al., 

2021). Taken together, available evidence suggests that there are more similarities than 

differences in the ways that sensitive caregiving and attachment security with mothers and 

fathers benefit children’s development. 

What Factors Moderated the Association between Parental Sensitivity and Child 

Attachment? 

Moderators for Maternal Sensitivity. Although we did not find significant differences 

in the magnitude of associations for mothers and fathers, we did find unique sources of between-
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study variability for each caregiver. Specifically, for child-mother dyads, methodological 

characteristics accounted for between study heterogeneity in effect sizes, whereas for fathers, 

only paternal and child age emerged as significant moderators. These moderators will be 

discussed in turn below. 

Moderators for Maternal Sensitivity. Several methodological variables were important 

for the association between maternal sensitivity and child attachment, in both univariate and 

multivariate analyses (i.e., accounting for other methodological moderators within the analysis). 

First, we found that the magnitude of the effect sizes varied based on both the sensitivity and 

attachment measures being used. Specifically, effect sizes were larger in studies using the AQS 

measures (r = .33) compared to the SSP or SSP-M (r = .23), and also larger when sensitivity was 

measured using the MBQS (r = .46) versus the Ainsworth’s scale (r = .24) or the EAS (r = .25). 

The MBQS and AQS rely on observational assessments of attachment in the home and the home 

environment is where infants in most societies form their expectations about caregivers, which 

may contribute to differences in effect sizes. It is important to point out that if the AQS and 

MBQS were both measured over the course of the same naturalistic home assessment (by 

different observers), effect sizes were considerably larger. Thus, it may be difficult for both 

raters to score one member of the dyads, without being influenced by the other (Van Bakel & 

Riksen-Walraven, 2004), which in turn could inflate associations. Notably, in the univariate 

moderation analyses, the association between sensitivity and attachment was larger when 

attachment was assessed using the continuous AQS compared to the categorical SSP or SSP-M. 

Yet, in the multivariate analysis in which, among others, the (significant predictor) MBQS was 

included, the moderating effect of the AQS versus SSP/ SSP-M became small and non-
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significant. It would therefore be premature to conclude that the AQS, with its continuous 

ratings, would show better predictive validity than the categorical SSP/ SSP-M assessments. 

It is also possible that the duration of coding Q-sort measures in combination with the 

extensive length of the home observation, may account for some of the statistical variation 

observed across attachment and sensitivity measures. For example, the Ainsworth and EAS 

scores are based on Likert rating scales which take less time to assign. In contrast, the method of 

ascertaining a sensitivity score using the MBQS involves an extensive sort of 90 caregiving 

descriptors, which takes considerable time (~1 hour). The coding process of the MBQS 

therefore, may lend itself to greater reflection and possibly greater precision and variance, on the 

true quality of maternal sensitivity. In addition, the context in which sensitivity is measured, 

particularly whether it is measured in a distress or non-distress context, may be particularly 

influential (e.g., Leerkes, 2011). More studies are needed comparing associations across these 

contexts to draw conclusions about the role of the observational context.  

Second, in both the univariate and multivariate analyses, as the duration of time between 

the assessment of maternal sensitivity and child attachment was longer, effect sizes were smaller. 

Thus, the greater the temporal distance between the measure of caregiver sensitivity and child 

attachment, the smaller the effect size, paralleling a previous meta-analysis of 41 studies (2,243 

dyads) conducted by Atkinson et al. (2000). The importance of temporality for understanding 

patterns of associations has previously been found in attachment-based research. For example, in 

a meta-analysis by Madigan et al. (2013), the association between insecure attachment and 

children’s internalizing problems was weaker as the temporal distance between these two 

measures was greater (although, in contrast, the association between insecure attachment and 

externalizing problems has been shown to increase over time; Groh et al., 2017). When greater 
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time between the assessment of two variables are associated with poorer predictions (e.g., 

Borowski et al., 2021; Holden & Miller, 1999), this may occur because the nature of the 

caregiving behavior and/or child attachment security changes, for better or worse. That is, the 

stability of caregiver sensitivity (r = .40; Madigan et al., 2019) and attachment security (r = .28; 

Opie et al., 2021) are, on average, modest. Thus, some caregivers and children may show 

increases or decreases in sensitivity and attachment security over time. Caregiver sensitivity and 

attachment security may decrease due to caregiver’s experiencing acute circumstances (e.g., 

hospitalization), life events (e.g., onset of mental distress, child maltreatment), and/or changes in 

family circumstances (e.g., new sibling; parental divorce) (Barnes & Theule, 2019; Cyr et al., 

2010; Moss et al., 2005; Vaughn et al., 1979; Volling et al., 2021). Nonetheless, the weakening 

of effect size over time could also be due to positive change, where caregiver sensitivity 

improves over time, possibly due to the caregiver’s mental health improving and/or family stress 

decreasing.  

Third, in both the univariate and multivariate analyses, we found that effect sizes were 

larger when interrater reliability for attachment was excellent (r = .27) or adequate (r = .22) 

compared to poor (r = .17). Attachment-based trainings are notoriously time-intensive, including 

multi-week-long workshops, followed by additional practice and reliability tests to determine 

observer agreement with expert coders. Even with such training, there is no guarantee that high 

intercoder reliability will be achieved in individual studies. Given the variation in coder 

reliability, it is important to take reliability into account when interpreting effect sizes as well as 

when conducting power analyses for planned hypothesis-testing studies (Parsons et al., 2019).  

In sum, this meta-analysis revealed that individual studies’ approaches to measuring 

caregiver sensitivity and/or child attachment require careful consideration, as effect sizes vary 
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depending on the approaches taken. Numerous valid and reliable measurements of sensitivity 

exist, but there are several methodological standards that should be met, including adequate 

interrater reliability with certified trainers, ensuring trained coders within studies are reliable, 

having independent coders for caregiver sensitivity and child attachment, and coding caregiver 

sensitivity and child attachment across different observations. The latter two are important as 

effect sizes may be inflated when caregiver sensitivity and child attachment are coded by the 

same coders and/or within the same observational context. Another methodological standard in 

the field should be adequate or excellent interrater reliability. It is incumbent on researchers to 

train with certified trainers adequately and become reliable in attachment-based measures, and to 

maintain high fidelity to the measure over time. In turn, the availability and accessibility of 

attachment-based measurement training are crucial for the sustainability of the field. Importantly, 

there is currently no standard set of videos and coding used for training assessors to use measures 

of sensitivity, which opens the door to possible heterogeneity and coder drift over time. The field 

is in need of more standardized training to ensure true reliability across coders and replicability.  

Moderators for Paternal Sensitivity. Before delving into significant moderators of the 

association between paternal sensitivity and child attachment security, it is worth noting that 

many moderators could not be tested for paternal sensitivity due to the lack of variation across 

samples. That is, samples with data on paternal sensitivity were largely drawn from low-risk 

populations, such that no samples included child clinical, medical, or socio-demographic risks. 

Similarly, none of the studies were conducted outside of North America or Europe. The lack of 

opportunity to test moderators in child-father samples is a recurring problem (see also Deneault 

et al., 2021), which highlights the urgent need for more diverse samples of fathers beyond the 

current predominantly white, low-risk, biparental fathers in heterosexual relationships. 
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Among the moderators that could be tested, we found that effect sizes were larger as both 

children and fathers’ ages were older, which are interrelated variables. During infancy, there is 

often more dependence on mothers to meet children’s feeding needs, and accordingly, potentially 

fewer opportunities for interactions with fathers. As infants become toddlers and later 

preschoolers, their feeding and playing practices change, and their interactions with fathers 

become more frequent and diversified (Lamb, 2004). As a result, fathers may have greater 

opportunity to learn their children’s cues, and children gain greater confidence regarding the 

extent to which their signals will be met (Cabrera & Tamis-LeMonda, 2013). This factor, in turn, 

helps to shape the quality of the child-father attachment relationship. Additional support for these 

hypotheses can be found in recent meta-analyses on paternal sensitivity and child cognitive, 

executive functioning, and socio-emotional outcomes that showed that effect sizes were larger 

when variables were assessed in the toddlerhood and preschool periods compared to infancy, 

which was also attributed to greater paternal involvement in caregiving as children age 

(Rodrigues et al., 2021). Thus, although paternal sensitivity appears to be a key building block 

for the development of secure attachment, as well as a variety of domains of child outcomes, 

effect size magnitudes for these associations may be less evident early in development. 

From a practical perspective therefore, child age should be an important consideration in 

future study designs with child-father dyads, not only for corroborating the current set of 

findings, but also to monitor change in this pattern of associations. That is, it is possible that as 

parental leave becomes more accepted and available in the postpartum period, and therefore, 

greater opportunities are allotted for father-infant interactions, the finding that effect sizes 

increase as children age may dilute. Parental leave for fathers has, for example, been found to 

predict higher involvement and parenting responsibilities in a sample of socio-economically 
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disadvantaged US fathers (Knoester et al., 2019). Given the benefits of positive fathering 

behaviors (Rodrigues et al., 2021) and secure child-father relationships (Deneault, Bureau, et al., 

2022), promoting father involvement in early childhood may be an important way to support 

positive child development more broadly. That may even start before the birth of the baby. For 

example, in an RCT testing video-feedback to promote sensitive child-father interaction using 

ultrasound imaging during pregnancy, intervention fathers showed increased sensitivity with 

their 2-month-old infants (Buisman et al., 2022).  

Does the Type of Insecure Attachment Matter? 

It has been theorized that avoidant and resistant attachments have unique caregiving 

behavioral antecedents (Ainsworth et al., 1978; Cassidy & Berlin, 1994; Lyons-Ruth et al., 1999; 

Main & Hesse, 1990); yet, these insecure classifications are often combined into one category to 

test the contrasts between secure versus insecure and insensitivity versus sensitive caregiving, 

typically due to small sample sizes of children in each insecure group (see Raby et al., 2021). A 

growing number of studies have begun to examine the specificity of caregiver sensitivity for the 

specific types of insecure attachment, albeit this empirical work has almost entirely been focused 

on child-mother dyads. We synthesized this subset of the literature meta-analytically and found 

that maternal sensitivity was significantly associated with all insecure types (avoidant: k = 43, r 

= -.24; resistant: k = 43, r = -.14; and disorganized: k = 24, r = -.22). We compared whether these 

effect sizes significantly differed using a multilevel meta-analysis and failed to find statistical 

difference between avoidant, resistant, and disorganized attachment. 

There are a few possible explanations for the lack of specificity among avoidant, 

resistant, and disorganized attachment. First, the lack of difference may be due to statistical 

reasons. Although we had moderate sample sizes for these analyses, confidence intervals were 
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wide for all estimates and large between-study heterogeneity was identified. More studies may 

be needed to derive narrower confidence intervals, and thereby, potential differences across 

insecure classifications. Thus, as more studies are published in the coming years, we recommend 

this analysis be replicated so that firmer conclusions on differences between avoidant, resistant, 

and disorganized attachment can be drawn. Second, the hypothesis in attachment theory is that 

avoidant and resistant attachment have distinct caregiving antecedents, yet empirical support for 

this is sorely lacking. Specifically, caregiver affective disengagement and emotional 

unavailability have been proposed to predict avoidant attachment and inconsistently sensitive 

caregiving behaviors have been proposed to predict resistant attachment (Cassidy & Berlin, 

1994; Isabella & Belsky, 1991; Main, 1995). Yet there is little available evidence for this often-

repeated claim. Although Ainsworth et al. (1978) found that mothers of infants with resistant 

attachment displayed somewhat fewer rejecting behaviors towards their infants, the difference 

compared to mothers of infants with avoidant attachment was not marked (p. 230, Table 27), and 

overall, the levels of maternal sensitivity were similar in infants with avoidant and resistant 

attachment. Thus, based on Ainsworth’s original findings, it may not be surprising to find that 

effect sizes for avoidant and resistant attachment are similar.  

Interestingly, insensitive caregiving behaviors predict both avoidant and resistant 

attachment, but other antecedents and sequelae for these insecure subtypes are distinct. A meta-

analysis of over 20,000 infant Strange Situation Procedures by Madigan, Fearon et al. (2023) 

revealed that higher rates of avoidant (and disorganized) but not resistant attachment are found in 

low-income families. In fact, none of the socio-demographic, medical, clinical, or family 

characteristics examined by Madigan, Fearon et al. (2023) uniquely predicted resistant 

attachment. In another meta-analysis on child temperament, Groh, Narayan, et al. (2017) found 
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that although temperament was weakly associated with insecure attachment as a broad construct, 

it was moderately associated with resistant attachment specifically. Thus, to our knowledge, the 

only variable that has been identified as distinctively predictive of resistant attachment, is child 

temperament. In terms of its sequelae, avoidant (and disorganized attachment), but not resistant 

attachment, are associated with child internalizing and externalizing behavior problems (Fearon 

et al., 2010; Groh et al., 2012; Madigan et al., 2013), which supports the continued use and 

exploration of distinctions between forms of organized insecure attachment. As has been 

frequently noted, future studies exploring these distinctions should endeavor to overcome the 

consistent limitation in the field of attachment of small samples (Cassidy & Berlin, 1994; 

Deneault, Bureau, et al., 2022; Deneault, Hammond, & Madigan, 2023; Groh et al., 2014; 

Madigan, Fearon et al., 2023; Verhage et al., 2016). It is critical, therefore, that future research 

leverage multisite data collection approaches and/or individual participant data (IPD) analyses 

when examining distinct antecedents and sequelae of avoidant, resistant, and disorganized 

attachment (e.g., Dagan et al., 2024; Verhage et al., 2018). 

Based on current theoretical models of the roots of disorganized attachment, we expected 

to find a smaller effect size for the association between caregiver sensitivity and disorganized 

attachment than for avoidant and resistant attachment. Indeed, distinct caregiving behavioral 

correlates, independent from sensitivity, have been conceptualized and empirically linked with 

disorganized attachment, including frightened, frightening, or dissociative caregiving behaviors 

(FR behaviors; Main & Hesse, 1990), as well as disrupted caregiving behaviors (Lyons-Ruth et 

al., 1999). The current meta-analysis did, nonetheless, identify an effect size for disorganization 

that was similar to that of avoidant and resistant attachments.  
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It is notable that the magnitude of the association between sensitivity and disorganized 

attachment found in this meta-analysis (r = -.22) is considerably smaller than that of a meta-

analysis on FR/disrupted caregiver behaviors and disorganized attachment (Madigan et al., 2006; 

r = .34). Thus, although caregiver insensitivity may increase the likelihood for disorganized 

attachment, FR/disrupted caregiver behaviors are likely more powerful in predicting 

disorganized attachment. In a direct test of this hypothesis, Moran et al. (2008) examined the 

contribution of both disrupted behaviors (assessed in play contexts in the lab) and maternal 

sensitivity (assessed in the home) on disorganized attachment in a sample of adolescent mothers. 

They found that disrupted caregiver behaviors robustly predicted disorganized attachment, but 

caregiver sensitivity also had a small but unique contribution. 

It has also been suggested that, at its extremes, maternal insensitivity overlaps with some 

aspects of behaviors captured in the FR and disrupted caregiving measures (Bailey et al., 2007). 

Indeed, these behaviors are intercorrelated, especially in high-risk samples (e.g., r = -.49 in a 

sample of adolescent mothers; Moran et al., 2008). Insensitivity can include overt 

hostility/punitive behavior and disengagement, both of which overlap with behaviors 

encompassed within disrupted caregiver behavior, namely intrusiveness/negativity and 

withdrawal, respectively (but see Out et al., 2009). It may be when insensitive caregiver behavior 

proves alarming to a child that it predicts disorganized attachment, alongside FR behaviors 

(Duschinsky, 2018). 

It is theorized that children with disorganized attachment exhibit a disruption or 

breakdown of their organized attachment strategy in the SSP. Thus, although they are assigned a 

classification of disorganized, they also receive a best fitting secondary classification of 

avoidant, secure, or resistant and it may be that this secondary classification dominates outside of 
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stressful situations. As a result, it is possible that caregiver insensitivity is related to disorganized 

attachment through secondary classifications (Lyons-Ruth et al., 1999). For example, caregivers 

high in both sensitivity and disrupted caregiving may be more likely to have infants with 

disorganized/secure attachment, whereas caregivers with low sensitivity and high disrupted 

caregiving may be more likely to have infants with disorganized/insecure attachment. Caregiver 

insensitivity and FR/disrupted behavior were initially expected to be orthogonal constructs, but 

in fact, they may have larger associations and overlap under specific conditions (e.g., Moran et 

al., 2008), and it is possible that they interact in unique ways to predict child attachment 

disorganization and insecurity. Exploring this idea further using statistical techniques such as 

latent profile analysis may be particularly fruitful for advancing understanding of the distinctive 

caregiving precursors of child-parent attachment. 

What are Future Directions Based on our Study Findings? 

Throughout the last 50 years, scholars have examined the original idea proposed by 

Ainsworth et al. (1978) that early caregiving experiences, in particular caregiver sensitivity, is a 

critical ingredient for the development of secure attachment, as well as adaptive functioning and 

well-being throughout the lifespan. This idea, and its initial empirical support (Ainsworth et al., 

1978), has inspired generations of scholars in developmental science, clinical science, and 

neuroscience to further understanding of how caregiver sensitivity can help to shape offspring 

development. We believe that the current synthesis, together with many other meta-analyses on 

caregiver sensitivity in the field (e.g., Cooke et al., 2022; Madigan et al., 2019; Rodrigues et al., 

2021; Van der Storm et al., 2022), cements the role of caregiver sensitivity in children’s 

developmental trajectories. In the sections that follow, we outline several future directions that 
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we believe could galvanize the next generation of research on caregiver sensitivity, both within 

the parenting and attachment fields, and beyond. 

Research with Diverse Groups. Although the concept of maternal sensitivity was 

initially conceptualized and explored by Mary Ainsworth in Uganda (Ainsworth, 1967) and 

attachment research has proliferated across the globe (Deneault, Bureau, et al., 2023; Madigan, 

Fearon et al., 2023), it remains the case that the majority of studies in this meta-analysis have 

been based in North America and Europe (87%). It should be noted that this meta-analysis may 

have been limited in its inclusion of studies from some geographical regions given that only 

studies in English, French, and Spanish were included in CASCADE. Measures of sensitivity 

have been found to have expectable correlates in cross-cultural contexts; nonetheless, the nature 

and scope of applicability of sensitivity measures remains a topic of discussion in the field (see 

Mesman et al., 2012). In addition to needing more cross-cultural research, there is also a need for 

additional research with diverse populations. Specifically, samples in this meta-analysis were 

largely composed of white participants (mean = 78%, median = 93%) and biological parents 

(94%), mostly from middle to upper middle-class groups (84%). Thus, a need remains to extend 

attachment research to more diverse family structures and compositions (e.g., same-sex parents, 

stepfamilies), levels of urbanization (e.g., urban versus rural residences), and socio-economic 

representation. Moreover, as it has been argued that race and ethnicity intersect with socio-

economic status to predict lower levels of parental sensitivity (Bakermans-Kranenburg et al., 

2005; Mesman et al., 2012), studying the patterning of associations from an intersectionality lens 

could be particularly informative for the field of attachment and child development. 

Research on Other Caregiver Behaviors. As noted initially by De Wolff and Van 

IJzendoorn (1997), sensitivity is a contributor to child attachment, but it is not an “exclusive 
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condition of attachment security.” Our effect size of r = .26 (or d = .54) suggests that in the 

presence of a sensitive caregiver, a child has a 65% chance of developing a secure attachment. 

Thus, the association is not deterministic, and is valid only at the group level. That is, not all 

children who experience caregiver sensitivity will go on to develop secure attachment with that 

caregiver, and not all children who experience insensitive care will develop an insecure 

attachment (see Bakermans-Kranenburg, & Van IJzendoorn, 2007). Other positive domains of 

caregiver behaviors have been proposed as critical ingredients to child outcomes, including 

warmth, mutuality, synchrony, stimulation, positive affect, and autonomy support (see Beebe et 

al., 2010; Levy & Feldman, 2019; Whipple et al., 2011). Many of these domains of parenting are 

intercorrelated (De Wolff & Van IJzendoorn 1997). Practically, when a caregiver has the 

propensity for responding to a child's signal of need, there are greater opportunities for 

synchronous exchanges of affect, language, or physical contact. For fathers in particular, 

conceptual models of paternal caregiver behavior have also included interaction quantity, 

accessibility, and responsibility (Lamb et al., 1985), and involvement (e.g., Cox et al., 1992). 

Nonetheless, these domains of maternal and paternal parenting are often examined independently 

of one another.  

Little attention to date has been devoted to the potential unique, shared, and/or additive 

effects of these dimensions of parenting on child attachment, and developmental outcomes more 

broadly (Moran et al., 2008; Whipple et al., 2011). It would be interesting, for example, to 

determine the amount of unique and shared variability in child attachment that is predicted by 

sensitivity, positive affect, and warmth. Is there additional explanatory power when mutuality 

and synchrony are added to this equation? If not, then it would indicate that the domains are 

methodologically redundant. If so, this points to different targets of intervention that if used in 
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combination, could support the child’s attachment security. Examining multiple dimensions of 

parenting may be particularly important for ascertaining a high level of granularity of what is 

common and specific to avoidant and resistant attachment, as the caregiving predictors for these 

subtypes have thus far been largely indistinguishable. 

Consistent with ideas put forth by Sameroff (2000) and Rutter (1979), cumulative 

exposure to various positive (and/or negative) aspects of parenting could operate in an additive 

(i.e., in addition to) or interactive (i.e., in combination with) manner. Thus, it is also of interest to 

explore which combinations of parenting dimensions additively or interactively contribute to 

child attachment. For example, is the association between sensitivity and secure attachment 

larger when caregivers show more warmth? In one of the few studies to date, Brown et al. (2012) 

demonstrated that at high levels of sensitivity, secure attachment was likely to occur regardless 

of the levels of paternal involvement; yet, at low levels of sensitivity, high paternal involvement 

was associated with child attachment security. These results suggest that the “quantity” of time 

parents spend with children should be examined alongside the “quality” of the caregiving 

behavior (i.e., sensitivity), and should spur additional research focusing on multi-deterministic 

ways in which domains of caregiver behavior operate to predict child attachment. 

Research on the Role of Multiple Caregivers. Children develop within a social system 

that includes multiple potential attachment relationships (Bakermans‐Kranenburg, 2021). 

Findings here and elsewhere suggest that regardless of which caregiver is providing the 

sensitivity, children benefit. Yet, research on maternal sensitivity is often examined 

independently of paternal sensitivity, and vice versa. When caregivers within a family are 

examined together, it is possible to disentangle the interplay between multiple sources of 

influences (Lickenbrock & Braungart-Rieker, 2015; Schoppe-Sullivan et al., 2006). For example, 
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cross lagged studies have shown that levels of maternal sensitivity can influence levels of 

paternal sensitivity over time, and vice versa, and, together, have a greater impact on children’s 

behavioral development than dyadic relations alone (Scott et al., 2018). Thus, one important 

avenue for future research is to examine how maternal and paternal sensitivity could uniquely 

and jointly contribute to children’s socio-emotional development. Important questions include, 

for example, does the sensitivity of one caregiver spill over onto the other? Can one sensitive 

caregiver offset the insensitive caregiving of another? Does the presence of two insensitive 

caregivers have a multiplicative effect (i.e., double jeopardy) on child attachment and 

maladjustment? These more nuanced questions reflect the complex environmental influences in 

children’s early lives. Such questions require the inclusion of multiple caregivers in research 

designs and are needed to more accurately capture how children develop within their network of 

caregivers.  

In a recent IPD synthesis on 1,097 dyads from 9 studies that had both child-mother and 

child-father attachment, Dagan et al. (2021) demonstrated that the presence of at least one 

insecure attachment relationship (with either fathers or mothers) versus secure attachment with 

both parents increased the child’s risk of developing elevated internalizing problems. Studies that 

include a multiple-caregiver framework that more accurately characterize the social context in 

which children develop, such as the one by Dagan et al. (2024) and one by Van IJzendoorn et al. 

(1992) that included day care providers, have the potential to advance scientific understanding 

and spur new and novel research directions in developmental science. 

Research on Mediating Mechanisms. With the literature on the role of caregiver 

sensitivity to attachment security and child cognitive and behavioral outcomes now being more 

established (Cooke et al., 2022; Madigan et al., 2019; Rodrigues et al., 2021; Van der Storm et 
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al., 2022), research can move beyond examination of direct associations to advancing 

understanding of mechanisms. How could (in)sensitivity serve as the mechanism through which 

indicators of risk predict child insecure attachment? This line of research is consistent with 

transactional and ecological models presented by Sameroff (2009) and Bronfenbrenner (1980), 

respectively, who postulated that distal variables (i.e., socio-economic status, neighborhood 

violence) influence proximal factors that the child experiences directly (i.e., caregiver 

behaviors), to determine individual child outcomes. For example, a recent study by Gerlach et al. 

(2022) demonstrated that the association of low socio-economic status on child attachment was 

largely mediated by caregiver sensitivity. They concluded that restrictions on income (and the 

stresses that come with low SES, e.g., food insecurity) may diminish a parent’s ability to focus 

on their child’s cues and signals, which in turn compromises the developing attachment 

relationship. Together with other studies demonstrating sensitivity as a mechanism in the link 

between socio-economic status on child attachment (e.g., Bakermans-Kranenburg et al., 2004; 

Borairi et al., 2021; Fish, 2001), results such as these can elucidate additional factors that need to 

be addressed by interventions seeking to support caregiver sensitivity.  

There are now a plethora of experimental studies testing the causal assumption that 

improving maternal sensitivity will in turn improve child outcomes (see Bakermans-Kranenburg 

et al., 2003; Facompré et al., 2018). Indeed, interventions that are effective in enhancing 

maternal sensitivity tend to also show effects on increased child security of attachment 

(Bakermans-Kranenburg et al., 2003) and child externalizing behavior (O’Farrelly et al., 2021). 

Despite the growing interest in fathering and paternal sensitivity, there is very little experimental 

research testing whether attuning fathers to their children’s cues and signals promotes change in 

the attachment relationship (and child outcomes more broadly). Thus, an important area of future 
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research is to determine whether attachment-based interventions that focus on sensitivity, 

developed initially for child-mother dyads, can also be effective and efficacious when being 

applied to child-father dyads.  

Research on Bidirectional Influences. Consistent with transactional models of child 

development (Sameroff, 2010), it is possible that children evoke the type of parenting behavior 

that they receive. For example, a precocious child may evoke higher levels of caregiver 

sensitivity, which in turn can promote more positive and reciprocal shared exchanges. 

Investigations examining the temporal direction of child attachment to caregiver sensitivity are 

scarce, perhaps due to the arduous nature of repeated collections and coding of child attachment. 

Still, in one cross lagged panel model, Brown et al. (2012) found that over and above paternal 

sensitivity at 13 months, child-father attachment at age 13 months predicted paternal sensitivity 

at age 36 months. Thus, a secure child-father attachment may have reinforcing properties that 

promote further active child-father engagement and evoke increased sensitivity from fathers. It 

will be important in future research endeavors to examine the longitudinal and reciprocal 

associations between attachment and caregiver sensitivity and elucidate the temporal sequencing 

of associations, and paired alongside experimental studies, closer approximations of 

directionality and causality can be ascertained.    

Research on the Feasibility of Sensitivity Measures for Clinical Use. Although this 

meta-analysis drew upon considerable breadth of research conducted on the role of caregiver 

sensitivity for child attachment, there remains a discernable lack of tools for assessing caregiver 

sensitivity in community agencies and clinical practice. In fact, the lack of validated tools for use 

in community practice has been highlighted as one of the major challenges facing the research-

to-practice gap in the field of attachment (Cicchetti & Toth, 2006; Forslund et al., 2021). The 
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translation of research measures of sensitivity to clinical practice is certainly a challenging task, 

as these measures are time consuming to learn and administer and would require adaptation for 

practice contexts and demonstrated value compared to assessment-as-usual (Forslund et al., 

2021). Nonetheless, it has been recommended that “assessments of the caregiver’s capacity to 

provide a safe haven for the children when alarmed is more valuable…than information about 

the child’s attachment classification per se, especially when provision of more effective 

caregiving is the key concern” (Forslund, 2021, p. 34).  

Thus, it is timely for attachment researchers to respond to the call for more versatile and 

manageable measures of caregiver sensitivity for use in clinical practice. Given the interest and 

eagerness among practitioners for such measures, a fruitful approach to this endeavor may be to 

co-construct and co-develop research initiatives with practitioners to shrink the research-to-

practice gap more effectively (Racine et al., 2022). Indeed, it has been suggested that to find 

innovative solutions for real-world problems, it is often necessary to step outside the academic 

silo by partnering with community organizations to promote bidirectional and sustainable flows 

of knowledge, with both practitioners and researchers contributing their specific skills and 

knowledge base (Forslund et al., 2021; Racine et al., 2022; Skipper & Pepler, 2020; Van 

IJzendoorn & Bakermans-Kranenburg, 2021). Such flows of knowledge also have great potential 

to shape the agenda for future methodological and theoretical innovations (Schuengel et al., 

2021). 

Study Limitations          

The results derived in this meta-analysis should be considered within the context of 

several limitations. First and foremost, effect sizes in meta-analyses are correlational, not causal. 

Evidence of causal associations cannot be ascertained in this meta-analysis of observational 
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studies, but experimental studies have demonstrated that changes in caregiving behavior can lead 

to shifts in the nature of the child-caregiver attachment relationship (Bakermans-Kranenburg et 

al., 2003; Tereno et al., 2017; Van IJzendoorn et al., 2023; Yarger et al., 2020). Directionality of 

associations was also assumed: Only studies in which caregiver sensitivity preceded, or was 

concurrent to, the assessment of attachment security were included. This decision was consistent 

with the notion that caregiver sensitivity is a primary determinant of the formation of child-

parent attachment security (Ainsworth et al., 1978).   

Second, our meta-analysis examined variation in study findings at the study-level, not at 

the participant-level. Thus, a single study contributes only one (weighted) value for the average 

percent of boys in a sample. In practice, the variance in moderators within a sample is usually 

much greater than that across studies. For these reasons, our moderator analyses may be 

underpowered, despite our large sample sizes.  

Third, although the literature on fathering and child-father interactions is growing, it still 

only represents a very small portion of the literature to date. Specifically, of the 23,109 dyads 

included in this meta-analysis, only 7% (n = 1,626) were child-father dyads whereas 93% were 

child-mother dyads (n = 21,483). The resulting consequence of the smaller body of research on 

fathers for this particular meta-analysis is that we could derive pooled effect size estimates for 

the association between paternal sensitivity and child-father attachment, but we were limited in 

our testing of moderators of this association and for sub-analyses for avoidant, resistant, and 

disorganized attachment. Our inability to test moderators for insecure types may be due, at least 

in part, to small sample sizes of child-father dyads that force the grouping of insecure categories 

of attachment into one group to derive the secure versus insecure contrast. Yet, more recently, 

there is interest in not only studying child-father dyads, but also in differentiating the antecedents 
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and sequelae of the different types of insecure attachment (e.g., Dagan et al. 2021; Deneault, 

Hammond, et al., 2023; Deneault, Bureau, et al., 2022; Madigan, Fearon et al., 2023). Future 

data could powerfully inform, and help to tailor, attachment-based interventions seeking not only 

to bolster secure attachment, but minimize the risks of children developing avoidant, resistant, 

and disorganized attachment. 

Fourth, we examined publication year as a proxy for determining if effect sizes have 

increased or decreased over time. Even if publication year has been identified as an important 

moderator of the intergenerational association of attachment, that is, parent representation of 

attachment to child-parent attachment (Verhage et al., 2016), it was not identified as a significant 

moderator in this meta-analysis. This non-significant moderator is somewhat surprising given the 

substantial socio-cultural changes around fathering in the past several decades. However, 

publication year is an imperfect variable for this purpose, as it only estimates when data may 

have been collected. For example, recruitment for the NICHD data occurred in 1991, but 

manuscripts from this rich dataset continue to be published today. Date of data collection is 

rarely reported in Method sections. For future research endeavors, it would be beneficial for 

study authors to include the dates of data collection in their method sections so that this variable 

could be more precisely assessed as a potential moderator in future meta-analyses. 

Fifth, the database search for the CASCADE catalogue was conducted in English in 

databases that contain mostly English reports. Although studies were included if they were 

written in either of three languages (i.e., English, French, or Spanish), studies written in other 

languages and not indexed in English may not have been included, which may contribute to a 

lack of geographical and cultural representation. This issue is not exclusive to the current meta-

analysis but applies more broadly to scientific domains with publications in numerous languages. 
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A recent editorial explicitly calls for broadening searches to non-English sources to help steer 

evidence syntheses towards a larger and more diverse set of research publications, which in turn 

promotes clearer conclusions about psychological phenomena and their implications (Johnson, 

2021) 

Concluding Remarks 

 This meta-analytic study represents the most comprehensive to date of the association 

between sensitive caregiving behavior and secure child-caregiver attachment. Our multi-level 

meta-analytic approach allowed us to extensively test caregiver differences (i.e., mothers, 

fathers), a large set of potential moderators, as well as differential association of caregiver 

sensitivity in relation to secure, avoidant, resistant, and disorganized attachment. Key findings 

were as follows:  

● Significant and equivalent associations between sensitivity and attachment security were 

observed for both child-mother dyads and child-father dyads. 

● For maternal sensitivity, key moderators were methodological in nature: the attachment 

and sensitivity measures used, interrater agreement on observational measures, and the 

intervening period between assessments of maternal sensitivity and child attachment.  

● Maternal sensitivity was similarly negatively associated with avoidant, resistant, and 

disorganized attachment.  

● For paternal sensitivity, effect sizes increased with paternal age and child age.  

Given the breadth and scope of this meta-analysis, the findings from this synthesis confirm 

the importance of both maternal and paternal sensitivity for the development of child attachment 

security. Furthermore, it contributes to a more nuanced understanding of the key factors that 

moderate the association between sensitive caregiving behavior and secure child-caregiver 
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attachment. We hope that future directions in this area of research include more cross-cultural 

research with diverse populations (e.g., new family structures, levels of urbanization), attention 

to other domains of caregiver behaviors (e.g., warmth, mutuality, synchrony, stimulation, 

positive affect, emotional support, limit-setting), exploration of mediating and moderating 

mechanisms, the influence of children’s wider caregiving network, increased experimental 

research on paternal sensitivity, and the development of assessment tools for clinical practice. 

 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

63 

References 

*References marked with an asterisk indicate studies included in the meta-analysis. 

Aber, J. L., & Baker, A. J. (1990). Security of attachment in toddlerhood: Modifying assessment 

procedures for joint clinical and research purposes.  

*Ahnert, L., & Lamb, M. E. (2000). Infant–care provider attachments in contrasting child care 

settings II: Individual-oriented care after German reunification. Infant Behavior and 

Development, 23(2), 211-222. https://doi.org/10.1016/S0163-6383(01)00042-X  

*Ainsworth, M., Blehar, M., Waters, E., & Wall, S. (1978). Patterns of Attachment. Lawrence 

Eribaum Associates.  

Ainsworth M.D.S., S.M., B., & D.J., S. (1974). Infant–mother attachment and social 

development: socialization as a product of reciprocal responsiveness to signals. (R. 

M.P.M., Ed.). Cambridge University Press.  

Ainsworth, M. D. S. (1967). Infancy in Uganda: infant care and the growth of love. Johns 

Hopkins Press.  

Ainsworth, M. D. S. (1977). Social development in the first year of life: Maternal influences on 

infant-mother attachment. Developments in Psychiatric Research. London: Tavistock.  

Altenhofen, S., Clyman, R., Little, C., Baker, M., & Biringen, Z. (2013). Attachment security in 

three-year-olds who entered substitute care in infancy. Infant Mental Health Journal, 

34(5), 435-445. https://doi.org/10.1002/imhj.21401  

*Anisfeld, E., Casper, V., Nozyce, M., & Cunningham, N. (1990). Does infant carrying promote 

attachment? An experimental study of the effects of increased physical contact on the 

development of attachment. Child Development, 61(5), 1617-1627. 

https://doi.org/10.2307/1130769  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

64 

Atkinson, L., Niccols, A., Paglia, A., Coolbear, J., H. Parker, K. C., Poulton, L., Guger, S., & 

Sitarenios, G. (2000). A meta-analysis of time between maternal sensitivity and 

attachment assessments: Implications for internal working models in 

infancy/toddlerhood. Journal of Social and Personal Relationships, 17(6), 791-810. 

https://doi.org/10.1177/0265407500176005  

*Aviezer, O., Sagi, A., Joels, T., & Ziv, Y. (1999). Emotional availability and attachment 

representations in kibbutz infants and their mothers. Developmental psychology, 35(3), 

811.  

*Backman, T. L. (2002). Examining parent-child relationships in forensic attachment 

assessments: A construct validity investigation of the Marschak Interaction Method 

Rating System. Alliant International University, Fresno.  

Badovinac, S., Martin, J., Guérin-Marion, C., O’Neill, M., Pillai Riddell, R., Bureau, J.-F., & 

Spiegel, R. (2018). Associations between mother-preschooler attachment and maternal 

depression symptoms: A systematic review and meta-analysis. PLOS ONE, 13(10), 

e0204374. https://doi.org/10.1371/journal.pone.0204374  

*Bahadur, M. A. (1998). The continuity and discontinuity of attachment: A longitudinal study 

from infancy to adulthood. New York University.  

*Bailey, H. N., Moran, G., Pederson, D. R., & Bento, S. (2007). Understanding the transmission 

of attachment using variable- and relationship-centered approaches. Development and 

Psychopathology, 19(2), 313-343. https://doi.org/10.1017/S0954579407070162  

Bakermans-Kranenburg, M. J., IJzendoorn, M. H. v., & Kroonenberg, P. M. (2004). Differences 

in attachment security between African-American and white children: ethnicity or socio-



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

65 

economic status? Infant Behavior and Development, 27(3), 417-433. 

https://doi.org/10.1016/j.infbeh.2004.02.002  

Bakermans-Kranenburg, M. J., Lotz, A., Alyousefi-van Dijk, K., & Van IJzendoorn, M. H. 

(2019). Birth of a father: Fathering in the first 1,000 days. Child Development 

Perspectives, 13(4), 247-253. https://doi.org/doi:10.1111/cdep.12347  

Bakermans-Kranenburg, M. J., Steele, H., Zeanah, C. H., Muhamedrahimov, R. J., Vorria, P., 

Dobrova-Krol, N. A., Steele, M., Van IJzendoorn, M. H., Juffer, F., & Gunnar, M. R. 

(2011). Attachment and emotional development in institutional care: characteristics and 

catch up. Monographs of the Society for Research in Child Development, 76(4), 62-91. 

https://doi.org/10.1111/j.1540-5834.2011.00628.x  

Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2007). Research Review: Genetic 

vulnerability or differential susceptibility in child development: the case of attachment. 

Journal of Child Psychology and Psychiatry, 48(12), 1160-1173. 

https://doi.org/10.1111/j.1469-7610.2007.01801.x  

Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2009). No reliable gender differences 

in attachment across the lifespan. Behavioral and Brain Sciences, 32(1), 22-23. 

https://doi.org/10.1017/S0140525X0900003X  

Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., & Juffer, F. (2003). Less is more: meta-

analyses of sensitivity and attachment interventions in early childhood. Psychological 

Bulletin, 129(2), 195-215.  

Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., & Juffer, F. (2005). Disorganized infant 

attachment and preventive interventions: A review and meta-analysis. Infant Mental 

Health Journal, 26(3), 191-216. https://doi.org/10.1002/imhj.20046  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

66 

Bakermans‐Kranenburg, M. J. (2021). The limits of the attachment network. New Directions for 

Child and Adolescent Development, 2021(180), 117-124. 

https://doi.org/10.1002/cad.20432 

*Balentine, A. C. (2007). The relation of early attachment with kindergarten social preference: 

An examination of intervening relational and behavioral processes. The University of 

North Carolina at Greensboro.  

Barnes, J., & Theule, J. (2019). Maternal depression and infant attachment security: A meta-

analysis. Infant Mental Health Journal, 40(6), 817-834. 

https://doi.org/10.1002/imhj.21812  

*Barry, R. A., Kochanska, G., & Philibert, R. A. (2008). G×E interaction in the organization of 

attachment: mothers’ responsiveness as a moderator of children’s genotypes. Journal of 

Child Psychology and Psychiatry, 49(12), 1313-1320. https://doi.org/10.1111/j.1469-

7610.2008.01935.x  

*Bates, J. E., Maslin, C. A., & Frankel, K. A. (1985). Attachment security, mother-child 

interaction, and temperament as predictors of behavior-problem ratings at age three years. 

Monographs of the Society for Research in Child Development, 50(1/2), 167-193. 

https://doi.org/10.2307/3333832  

Becker, G. S. (2009). Human capital: A theoretical and empirical analysis, with special 

reference to education. University of Chicago press.  

Beebe, B., Jaffe, J., Markese, S., Buck, K., Chen, H., Cohen, P., Bahrick, L., Andrews, H., & 

Feldstein, S. (2010). The origins of 12-month attachment: A microanalysis of 4-month 

mother–infant interaction. Attachment & Human Development, 12(1-2), 3-141. 

https://doi.org/10.1080/14616730903338985  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

67 

*Behrens, K. Y., Parker, A. C., & Haltigan, J. D. (2011). Maternal sensitivity assessed during the 

Strange Situation Procedure predicts child's attachment quality and reunion behaviors. 

Infant Behavior and Development, 34(2), 378-381. 

https://doi.org/10.1016/j.infbeh.2011.02.007  

*Beijers, R., Riksen-Walraven, J. M., & de Weerth, C. (2013). Cortisol regulation in 12-month-

old human infants: Associations with the infants' early history of breastfeeding and co-

sleeping. Stress, 16(3), 267-277. https://doi.org/10.3109/10253890.2012.742057  

Belsky, J. (1984). The determinants of parenting: A process model. Child Development, 55(1), 

83-96. https://doi.org/10.2307/1129836  

Belsky, J., Gilstrap, B., & Rovine, M. (1984). The Pennsylvania Infant and Family Development 

Project, I: Stability and change in mother-infant and father-infant interaction in a family 

setting at one, three, and nine months. Child Development, 692-705.  

*Benn, R. K. (1986). Factors promoting secure attachment relationships between employed 

mothers and their sons. Child Development, 57(5), 1224-1231. 

https://doi.org/10.2307/1130445  

*Bergin, C., & McCollough, P. (2009). Attachment in substance-exposed toddlers: The role of 

caregiving and exposure. Infant Mental Health Journal, 30(4), 407-423. 

https://doi.org/10.1002/imhj.20221  

Bernard, K., Nissim, G., Vaccaro, S., Harris, J. L., & Lindhiem, O. (2018). Association between 

maternal depression and maternal sensitivity from birth to 12 months: a meta-analysis. 

Attachment & Human Development, 20(6), 578-599. 

https://doi.org/10.1080/14616734.2018.1430839  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

68 

*Bernier, A., Matte-Gagné, C., Bélanger, M.-È., & Whipple, N. (2014). Taking stock of two 

decades of attachment transmission gap: Broadening the assessment of maternal 

behavior. Child Development, 85(5), 1852-1865. https://doi.org/10.1111/cdev.12236  

*Bilgin, A., & Wolke, D. (2020). Parental use of ‘cry it out’ in infants: no adverse effects on 

attachment and behavioural development at 18 months. Journal of Child Psychology and 

Psychiatry, 61(11), 1184-1193. https://doi.org/10.1111/jcpp.13223  

Biringen, Z. (2008). Emotional Availability (EA) Scales manual (4th ed.): Part 

1.Infancy/EarlyChildhood version (child aged 0–5 years). Colorado State University.  

*Biringen, Z., Damon, J., Grigg, W., Mone, J., Pipp-Siegel, S., Skillern, S., & Stratton, J. (2005). 

Emotional availability: Differential predictions to infant attachment and kindergarten 

adjustment based on observation time and context. Infant Mental Health Journal, 26(4), 

295-308. https://doi.org/10.1002/imhj.20054  

*Biro, S., Alink, L. R. A., Huffmeijer, R., Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. 

H. (2015). Attachment and maternal sensitivity are related to infants’ monitoring of 

animated social interactions. Brain and Behavior, 5(12), e00410. 

https://doi.org/10.1002/brb3.410  

*Bohlin, G., Hagekull, B., Germer, M., Andersson, K., & Lindberg, L. (1989). Avoidant and 

resistant reunion behaviors as predicted by maternal interactive behavior and infant 

temperament. Infant Behavior and Development, 12(1), 105-117. 

https://doi.org/10.1016/0163-6383(89)90056-8  

Boonen, H., Van Esch, L., Lambrechts, G., Maljaars, J., Zink, I., Van Leeuwen, K., & Noens, I. 

(2015). Mothers’ parenting behaviors in families of school-aged children with autism 

spectrum disorder: An observational and questionnaire study. Journal of Autism and 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

69 

Developmental Disorders, 45(11), 3580-3593. https://doi.org/10.1007/s10803-015-2506-

6  

Borenstein, M., Hedges, L. V., Higgins, J. P., & Rothstein, H. R. (2021). Introduction to meta-

analysis. John Wiley & Sons.  

Borowski, S. K., Groh, A. M., Bakermans-Kranenburg, M. J., Fearon, P., Roisman, G. I., Van 

IJzendoorn, M. H., & Vaughn, B. E. (2021). The significance of early temperamental 

reactivity for children’s social competence with peers: A meta-analytic review and 

comparison with the role of early attachment. Psychological Bulletin, 147(11), 1125–

1158. https://doi.org/10.1037/bul0000346 

Bowlby, J. (1969). Attachment and loss: volume I: attachment. In Attachment and Loss: Volume 

I: Attachment (pp. 1-401). The Hogarth Press and the Institute of Psycho-Analysis.  

*Boyce, L. K., Boyce, G. C., King, J., Cook, G. A., D'Zatko, K., & Akers, A. L. (2008). 

Developing relationships between very low birthweight infants and their mothers: A look 

at timing of intervention in relation to infant and maternal characteristics. Early 

Childhood Services: An Interdisciplinary Journal of Effectiveness, 2(3), 173-193.  

*Bremond, D. A. (1992). Developmental outcomes for substance exposed infants: Observations 

of mother/infant interaction during the first year of life. The Wright Institute.  

Bronfenbrenner, U. (1980). Ecology of childhood. School Psychology Review, 9(4), 294-297.  

Brown, G. L., Mangelsdorf, S. C., & Neff, C. (2012). Father involvement, paternal sensitivity, 

and father−child attachment security in the first 3 years. Journal of Family Psychology, 

26(3), 421-430. https://doi.org/10.1037/a0027836  

*Brown, G. L., Schoppe‐Sullivan, S. J., Mangelsdorf, S. C., & Neff, C. (2010). Observed and 

reported supportive coparenting as predictors of infant–mother and infant–father 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

70 

attachment security. Early Child Development and Care, 180(1-2), 121-137. 

https://doi.org/10.1080/03004430903415015  

Buisman, R., Alyousefi-van Dijk, K., de Waal, N., Kesarlal, A., Verhees, M., Van IJzendoorn, 

M., & Bakermans-Kranenburg, M. (2022). Fathers' sensitive parenting enhanced by 

prenatal video-feedback: A randomized controlled trial using ultrasound imaging. 

Pediatric Research. https://doi.org/10.1038/s41390-022-02183-9 

*Butcher, P., Kalverboer, A. F., Minderaa, R. B., & Doormaal, E. v. (1993). Rigidity, sensitivity 

and quality of attachment: the role of maternal rigidity in the early socio-emotional 

development of premature infants. Acta Psychiatrica Scandinavica.  

*Butler, C. M. (2001). Parenting a child who has a birth defect: The relation of maternal 

expressed emotion, sensitivity and synchrony with toddler attachment. Wayne State 

University.  

Cabrera, N., Tamis-LeMonda, C. S., Bradley, R. H., Hofferth, S., & Lamb, M. E. (2000). 

Fatherhood in the twenty-first century. Child Development, 71(1), 127-136. 

https://doi.org/10.1111/1467-8624.00126  

Cabrera, N. J., Fitzgerald, H. E., Bradley, R. H., & Roggman, L. (2014). The ecology of father-

child relationships: An expanded model. Journal of Family Theory & Review, 6(4), 336-

354. https://doi.org/10.1111/jftr.12054  

Cabrera, N. J., & Tamis-LeMonda, C. S. (2013). Handbook of father involvement: 

Multidisciplinary perspectives. Routledge.  

Cabrera, N. J., Volling, B. L., & Barr, R. (2018). Fathers are parents, too! Widening the lens on 

parenting for children's development. Child Development Perspectives, 12(3), 152-157. 

https://doi.org/10.1111/cdep.12275  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

71 

*Caldera, Y. M., & Lindsey, E. W. (2006). Coparenting, mother-infant interaction, and infant-

parent attachment relationships in two-parent families. Journal of Family Psychology, 

20(2), 275–283. https://doi.org/10.1037/0893-3200.20.2.275 

*Candelaria, M., Teti, D. M., & Black, M. M. (2011). Multi-risk infants: predicting attachment 

security from sociodemographic, psychosocial, and health risk among African-American 

preterm infants. Journal of Child Psychology and Psychiatry, 52(8), 870-877. 

https://doi.org/10.1111/j.1469-7610.2011.02361.x  

*Cantero, M. J., & Cerezo, M. Á. (2001). Mother-infant interaction as predictor of attachment 

behaviours: Two causal models. Journal for the Study of Education and Development, 

24(1), 113-132. https://doi.org/10.1174/021037001316899956  

*Capps, L., Sigman, M., & Mundy, P. (1994). Attachment security in children with autism. 

Development and Psychopathology, 6(2), 249-261. 

https://doi.org/10.1017/S0954579400004569  

*Cárcamo, R. A., Van IJzendoorn, M. H., Vermeer, H. J., & Van der Veer, R. (2014). The 

validity of the Massie-Campbell Attachment During Stress Scale (ADS). Journal of Child 

and Family Studies, 23(5), 767-775. https://doi.org/10.1007/s10826-013-9728-z 

*Carlson, V. J., & Harwood, R. L. (2003). Attachment, culture, and the caregiving system: The 

cultural patterning of everyday experiences among Anglo and Puerto Rican mother–

infant pairs. Infant Mental Health Journal, 24(1), 53-73. 

https://doi.org/10.1002/imhj.10043  

*Cassibba, R., Castoro, G., Costantino, E., Sette, G., & Van IJzendoorn, M. H. (2015). 

Enhancing maternal sensitivity and infant attachment security with video feedback: AN 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

72 

exploratory study in Italy. Infant Mental Health Journal, 36(1), 53-61. 

https://doi.org/10.1002/imhj.21486  

*Cassibba, R., Van IJzendoorn, M. H., & Coppola, G. (2012). Emotional availability and 

attachment across generations: variations in patterns associated with infant health risk 

status. Child: Care, Health and Development, 38(4), 538-544. 

https://doi.org/10.1111/j.1365-2214.2011.01274.x  

Cassidy, J., & Berlin, L. J. (1994). The insecure/ambivalent pattern of attachment: Theory and 

research. Child Development, 65(4), 971-991. https://doi.org/10.1111/j.1467-

8624.1994.tb00796.x  

Cassidy, J., Marvin, R., & Group, M. W. (1992). Attachment organization in three and four year 

olds: Coding guidelines. Unpublished manuscript.  

*Chibucos, T. R., & Kail, P. R. (1981). Longitudinal examination of father-infant interaction and 

infant-father attachment. Merrill-Palmer Quarterly of Behavior and Development, 27(2), 

81-96.  

*Chin, F. (2013). Cognitive and socio-emotional developmental competence in premature infants 

at 12 and 24 months: Predictors and developmental sequelae. The Pennsylvania State 

University.  

Cicchetti, D., & Toth, S. L. (2006). Building bridges and crossing them: Translational research in 

developmental psychopathology. Development and Psychopathology, 18(3), 619-622. 

https://doi.org/10.1017/S0954579406060317  

Clark, R. (1985). Early parent-child relationship assessment. University of Wisconsin.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

73 

*Clements, M., & Barnett, D. (2002). Parenting and attachment among toddlers with congenital 

anomalies: Examining the Strange Situation and attachment Q-sort. Infant Mental Health 

Journal, 23(6), 625-642. https://doi.org/10.1002/imhj.10040  

*Coffman, S., Levitt, M. J., & Guacci-Franco, N. (1995). Infant-mother attachment: 

Relationships to maternal responsiveness and infant temperament. Journal of Pediatric 

Nursing: Nursing Care of Children and Families, 10(1), 9-18. 

https://doi.org/10.1016/S0882-5963(05)80094-6  

*Cole, S. A. (2005). Foster caregiver motivation and infant attachment: How do reasons for 

fostering affect relationships? Child and Adolescent Social Work Journal, 22(5), 441-

457. https://doi.org/10.1007/s10560-005-0021-x  

*Colonnesi, C., Wissink, I. B., Noom, M. J., Asscher, J. J., Hoeve, M., Stams, G. J. J. M., 

Polderman, N., & Kellaert-Knol, M. G. (2012). Basic Trust: An Attachment-oriented 

intervention based on mind-mindedness in adoptive families. Research on Social Work 

Practice, 23(2), 179-188. https://doi.org/10.1177/1049731512469301  

Cooke, J. E., Deneault, A.-A., Devereux, C., Eirich, R., Fearon, R. M. P., & Madigan, S. (2022). 

Parental sensitivity and child behavioral problems: A meta-analytic review. Child 

Development, 93(5), 1231-1248. https://doi.org/10.1111/cdev.13764  

*Costa, R., & Figueiredo, B. (2013). The alarm distress baby scale in a longitudinal portuguese 

study reanalyzed with attachment data. Infant Mental Health Journal, 34(6), 553-561. 

https://doi.org/10.1002/imhj.21415  

Cox, M. J., Owen, M. T., Henderson, V. K., & Margand, N. A. (1992). Prediction of infant-

father and infant-mother attachment. Developmental Psychology, 28(3), 474.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

74 

Craig, L., & Mullan, K. (2010). Parenthood, gender and work-family time in the United States, 

Australia, Italy, France, and Denmark. Journal of Marriage and Family, 72(5), 1344-

1361. https://doi.org/10.1111/j.1741-3737.2010.00769.x  

Crittenden, P. M. (2021). CARE-index manual. Family Relations Institute.  

*Crittenden, P. M., Claussen, A. H., & Kozlowska, K. (2007). Choosing a valid assessment of 

attachment for clinical use: A comparative study. Australian and New Zealand Journal of 

Family Therapy, 28(2), 78-87. https://doi.org/10.1375/anft.28.2.78  

*Crockenberg, S. B. (1981). Infant irritability, mother responsiveness, and social support 

influences on the security of infant-mother attachment. Child Development, 52(3), 857-

865. https://doi.org/10.2307/1129087  

*Cumming, B. J. (1988). The development of attachment in two groups of economically 

disadvantaged infants and their mothers: Hmong refugee and Caucasian-American. 

University of Minnesota.  

Cyr, C., Euser, E. M., Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2010). 

Attachment security and disorganization in maltreating and high-risk families: A series of 

meta-analyses. Development and Psychopathology, 22(1), 87-108. 

https://doi.org/10.1017/S0954579409990289  

Dagan, O., Schuengel, C., Verhage, M. L., Madigan, S., Roisman, G. I., Bernard, K., . . . 

Outcomes, S. (2024). Configurations of mother–child and father–child attachment 

relationships as predictors of child language competence: An individual participant data 

meta-analysis. Child Development, 95(1), 50-69. https://doi.org/10.1111/cdev.13998 

Dagan, O., Schuengel, C., Verhage, M. L., Van IJzendoorn, M. H., Sagi-Schwartz, A., Madigan, 

S., Duschinsky, R., Roisman, G. I., Bernard, K., Bakermans-Kranenburg, M., Bureau, J.-



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

75 

F., Volling, B. L., Wong, M. S., Colonnesi, C., Brown, G. L., Eiden, R. D., Fearon, R. M. 

P., Oosterman, M., Aviezer, O., Cummings, E. M., The Collaboration on Attachment to 

Multiple, P., & Outcomes, S. (2021). Configurations of mother-child and father-child 

attachment as predictors of internalizing and externalizing behavioral problems: An 

individual participant data (IPD) meta-analysis. New Directions for Child and Adolescent 

Development, 2021(180), 67-94. https://doi.org/10.1002/cad.20450  

*Dayton, C. J. (2009). A longitudinal examination of emotion regulation across early 

development: Infant attachment and maternal parenting in the context of domestic 

violence. Michigan State University.  

*De Falco, S., Emer, A., Martini, L., Rigo, P., Pruner, S., & Venuti, P. (2014). Predictors of 

mother–child interaction quality and child attachment security in at-risk families. 

Frontiers in Psychology, 5. https://doi.org/10.3389/fpsyg.2014.00898  

*De Schipper, J. C., Oosterman, M., & Schuengel, C. (2012). Temperament, disordered 

attachment, and parental sensitivity in foster care: differential findings on attachment 

security for shy children. Attachment & Human Development, 14(4), 349-365. 

https://doi.org/10.1080/14616734.2012.691651  

De Wolff, M. S., & Van IJzendoorn, M. H. (1997). Sensitivity and attachment: A meta-analysis 

on parental antecedents of infant attachment. Child Development, 68(4), 571-591. 

https://doi.org/10.1111/j.1467-8624.1997.tb04218.x  

*Dedrick, C. F. (1993). Socioemotional development of very high-risk preterm infants in the 

second year of life. University of Michigan.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

76 

Del Giudice, M., & Belsky, J. (2010). Sex differences in attachment emerge in middle childhood: 

An evolutionary hypothesis. Child Development Perspectives, 4(2), 97-105. 

https://doi.org/10.1111/j.1750-8606.2010.00125.x  

*Demers, I., Bernier, A., Tarabulsy, G. M., & Provost, M. A. (2010). Mind-mindedness in adult 

and adolescent mothers: Relations to maternal sensitivity and infant attachment. 

International Journal of Behavioral Development, 34(6), 529-537. 

https://doi.org/10.1177/0165025410365802  

Deneault, A.-A., Bakermans-Kranenburg, M. J., Groh, A. M., Fearon, P. R. M., & Madigan, S. 

(2021). Child-father attachment in early childhood and behavior problems: A meta-

analysis. New Directions for Child and Adolescent Development, 2021(180), 43-66. 

https://doi.org/10.1002/cad.20434  

Deneault, A.-A., Bureau, J.-F., Duschinsky, R., Fearon, P., & Madigan, S. (2023). A meta-

analysis of the distribution of preschool and early childhood attachment as assessed in the 

strange situation procedure and its modified versions. Attachment & Human 

Development, 25(2), 322-351. https://doi.org/10.1080/14616734.2023.2187852  

Deneault, A.-A., Bureau, J.-F., & Yurkowski, K. (2022). Do child–father and child–mother 

preschool insecure attachment types predict the development of externalizing behaviors 

in boys and girls during middle childhood? Developmental Psychology, 58(7), 1360–

1370. https://doi.org/10.1037/dev0001369 

Deneault, A.-A., Cabrera, N. J., & Bureau, J.-F. (2022). A meta-analysis on observed paternal 

and maternal sensitivity. Child Development, 93(6), 1631-1648. 

https://doi.org/10.1111/cdev.13832  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

77 

Deneault, A.-A., Duschinsky, R., Van IJzendoorn, M. H., Roisman, G. I., Ly, A., Fearon, R. M. 

P., & Madigan, S. (2023). Does child-mother attachment predict and mediate language 

and cognitive outcomes? A series of meta-analyses. Developmental Review, 70, 101093. 

doi:https://doi.org/10.1016/j.dr.2023.101093 

Deneault, A.-A., Hammond, S. I., & Madigan, S. (2023). A meta-analysis of child–parent  

attachment in early childhood and prosociality. Developmental Psychology, 59(2), 236–

255. https://doi.org/10.1037/dev0001484 

*DePasquale, C. E., Raby, K. L., Hoye, J., & Dozier, M. (2018). Parenting predicts Strange 

Situation cortisol reactivity among children adopted internationally. 

Psychoneuroendocrinology, 89, 86-91. https://doi.org/10.1016/j.psyneuen.2018.01.003  

*Dexter, C. A., Wong, K., Stacks, A. M., Beeghly, M., & Barnett, D. (2013). Parenting and 

attachment among low-income African American and Caucasian preschoolers. Journal of 

Family Psychology, 27(4), 629. http://doi.org/10.1037/a0033341 

*Ding, Y.-h., Xu, X., Wang, Z.-y., Li, H.-r., & Wang, W.-p. (2012). Study of mother–infant 

attachment patterns and influence factors in Shanghai. Early Human Development, 88(5), 

295-300. https://doi.org/10.1016/j.earlhumdev.2011.08.023  

*Dunn, M. G. (1996). Predictions of attachment classification from quality of care and infant 

negative emotionality. University of Pittsburgh.  

Duschinsky, R. (2018). Disorganization, fear and attachment: Working towards clarification. 

Infant Mental Health Journal, 39(1), 17-29. https://doi.org/10.1002/imhj.21689  

*Easterbrooks, M. A., & Goldberg, W. A. (1984). Toddler development in the family: Impact of 

father involvement and parenting characteristics. Child Development, 55(3), 740-752. 

https://doi.org/10.2307/1130126  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

78 

*Eiden, R. D., Edwards, E. P., & Leonard, K. E. (2002). Mother–infant and father–infant 

attachment among alcoholic families. Development and Psychopathology, 14(2), 253-

278. https://doi.org/10.1017/S0954579402002043  

*Eiden, R. D., & Leonard, K. E. (1996). Paternal alcohol use and the mother-infant relationship. 

Development and Psychopathology, 8(2), 307-323. 

https://doi.org/10.1017/S0954579400007112  

*Emery, J., Paquette, D., & Bigras, M. (2008). Factors predicting attachment patterns in infants 

of adolescent mothers. Journal of Family Studies, 14(1), 65-90. 

https://doi.org/10.5172/jfs.327.14.1.65  

*Endriga, M. C., Speltz, M. L., Maris, C. L., & Jones, K. (1998). Feeding and attachment in 

infants with and without orofacial clefts. Infant Behavior and Development, 21(4), 699-

712. https://doi.org/10.1016/S0163-6383(98)90039-X  

*Ensink, K., Normandin, L., Plamondon, A., Berthelot, N., & Fonagy, P. (2016). 

Intergenerational pathways from reflective functioning to infant attachment through 

parenting. Canadian Journal of Behavioural Science / Revue canadienne des sciences du 

comportement, 48(1), 9-18. https://doi.org/10.1037/cbs0000030  

Erickson, M. F., Sroufe, L. A., & Egeland, B. (1985). The relationship between quality of 

attachment and behavior problems in preschool in a high-risk sample. Monographs of the 

Society for Research in Child Development, 147-166. https://doi.org/10.2307/3333831  

Facompré, C. R., Bernard, K., & Waters, T. E. A. (2018). Effectiveness of interventions in 

preventing disorganized attachment: A meta-analysis. Development and 

Psychopathology, 30(1), 1-11. https://doi.org/10.1017/S0954579417000426  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

79 

Fagan, J., Day, R., Lamb, M. E., & Cabrera, N. J. (2014). Should researchers conceptualize 

differently the dimensions of parenting for fathers and mothers?. Journal of Family 

Theory & Review, 6(4), 390-405. https://doi.org/10.1111/jftr.12044  

*Fearon, R. M. P., Van IJzendoorn, M. H., Fonagy, P., Bakermans-Kranenburg, M. J., 

Schuengel, C., & Bokhorst, C. L. (2006). In search of shared and nonshared 

environmental factors in security of attachment: A behavior-genetic study of the 

association between sensitivity and attachment security. Developmental Psychology, 

42(6), 1026–1040. https://doi.org/10.1037/0012-1649.42.6.1026 

Fearon, R. P., Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., Lapsley, A.-M., & 

Roisman, G. I. (2010). The significance of insecure attachment and disorganization in the 

development of children’s externalizing behavior: A meta-analytic study. Child 

Development, 81(2), 435-456. https://doi.org/10.1111/j.1467-8624.2009.01405.x  

Fearon, R. P., & Belsky, J. (2016). Precursors of attachment security. Handbook of attachment: 

Theory, research, and clinical applications (In J Cassidy, PR Shaver, Eds), 295-316. 

Guilford Publications.  

Feldman, R. (1998). Coding Interactive Behavior (CIB) manual. Bar-IlanUniversity.  

*Feniger-Schaal, R., & Joels, T. (2018). Attachment quality of children with ID and its link to 

maternal sensitivity and structuring. Research in Developmental Disabilities, 76, 56-64. 

https://doi.org/10.1016/j.ridd.2018.03.004  

*Feugé, É. A., Cyr, C., Cossette, L., & Julien, D. (2020). Adoptive gay fathers’ sensitivity and 

child attachment and behavior problems. Attachment & Human Development, 22(3), 247-

268. https://doi.org/10.1080/14616734.2018.1557224  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

80 

*Finger, B., Hans, S. L., Bernstein, V. J., & Cox, S. M. (2009). Parent relationship quality and 

infant–mother attachment. Attachment & Human Development, 11(3), 285-306. 

https://doi.org/10.1080/14616730902814960  

*Fish, M. (2001). Attachment in low-SES rural Appalachian infants: Contextual, infant, and 

maternal interaction risk and protective factors. Infant Mental Health Journal, 22(6), 641-

664. https://doi.org/10.1002/imhj.1024  

Fisher, Z., & Tipton, E. (2015). Robumeta: An R-package for robust variance estimation in meta-

analysis. arXiv preprint arXiv:1503.02220.  

Forslund, T., Hammarlund, M., & Granqvist, P. (2021). Admissibility of attachment theory, 

research and assessments in child custody decision-making? Yes and No!. New 

Directions for Child and Adolescent Development, 2021(180), 125-140. 

https://doi.org/10.1002/cad.20447  

*Fracasso, M. P., Busch-Rossnagel, N. A., & Fisher, C. B. (1994). The Relationship of Maternal 

Behavior and Acculturation to the Quality of Attachment in Hispanic Infants Living in 

New York City. Hispanic Journal of Behavioral Sciences, 16(2), 143-154. 

https://doi.org/10.1177/07399863940162004  

*Frodi, A., & Thompson, R. (1985). Infants' affective responses in the strange situation: Effects 

of prematurity and of quality of attachment. Child Development, 56(5), 1280-1290. 

https://doi.org/10.2307/1130243  

*Fuertes, M., Faria, A., Beeghly, M., & Lopes-dos-Santos, P. (2016). The effects of parental 

sensitivity and involvement in caregiving on mother–infant and father–infant attachment 

in a Portuguese sample. Journal of Family Psychology, 30(1), 147–156. 

https://doi.org/10.1037/fam0000139 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

81 

*Fuertes, M., Lopes-dos-Santos, P., Beeghly, M., & Tronick, E. (2009). Infant coping and 

maternal interactive behavior predict attachment in a portuguese sample of healthy 

preterm infants. European Psychologist, 14(4), 320-331. https://doi.org/10.1027/1016-

9040.14.4.320  

*Gaensbauer, T. J., Harmon, R. J., Culp, A. M., Schultz, L. A., Van Doorninck, W. J., & 

Dawson, P. (1985). Relationships between attachment behavior in the laboratory and the 

caretaking environment. Infant Behavior and Development, 8(4), 355-369. 

https://doi.org/10.1016/0163-6383(85)90001-3  

*Gartstein, M. A., & Iverson, S. (2014). Attachment security: The role of infant, maternal, and 

contextual factors. International Journal of Psychology and Psychological Therapy, 

14(2), 261-276.  

Gelfand, D. M., & Teti, D. M. (1990). The effects of maternal depression on children. Clinical 

Psychology Review, 10(3), 329-353. https://doi.org/10.1016/0272-7358(90)90065-I  

Gerlach, J., Fößel, J. M., Vierhaus, M., Sann, A., Eickhorst, A., Zimmermann, P., & Spangler, G. 

(2022). Effects of family risk on early attachment security: Gender-specific susceptibility 

and mediation by parenting behavior. Developmental Child Welfare, 

25161032211065459.  

*Gojman, S., Millán, S., Carlson, E., Sánchez, G., Rodarte, A., González, P., & Hernández, G. 

(2012). Intergenerational relations of attachment: A research synthesis of urban/rural 

Mexican samples. Attachment & Human Development, 14(6), 553-566. 

https://doi.org/10.1080/14616734.2012.727255  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

82 

*Goldberg, S., Perrotta, M., Minde, K., & Corter, C. (1986). Maternal Behavior and Attachment 

in Low-Birth-Weight Twins and Singletons. Child Development, 57(1), 34-46. 

https://doi.org/10.2307/1130635  

*Goodman, G. (1991). Identifying attachment patterns and their antecedents among opioid-

exposed 12-month-old infants Northwestern University].  

*Goossens, F. A., & Van IJzendoorn, M. H. (1990). Quality of Infants' Attachments to 

Professional Caregivers: Relation to Infant-Parent Attachment and Day-Care 

Characteristics. Child Development, 61(3), 832-837. https://doi.org/10.2307/1130967  

Groh, A. M., Fearon, R. M. P., Van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., & 

Roisman, G. I. (2017). Attachment in the Early Life Course: Meta-Analytic Evidence for 

Its Role in Socioemotional Development [https://doi.org/10.1111/cdep.12213]. Child 

Development Perspectives, 11(1), 70-76. https://doi.org/10.1111/cdep.12213  

Groh, A. M., Fearon, R. P., Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., Steele, R. D., 

& Roisman, G. I. (2014). The significance of attachment security for children’s social 

competence with peers: a meta-analytic study. Attachment & Human Development, 16(2), 

103-136. https://doi.org/10.1080/14616734.2014.883636  

Groh, A. M., Narayan, A. J., Bakermans-Kranenburg, M. J., Roisman, G. I., Vaughn, B. E., 

Fearon, R. M. P., & Van IJzendoorn, M. H. (2017). Attachment and Temperament in the 

Early Life Course: A Meta-Analytic Review. Child Development, 88(3), 770-795. 

https://doi.org/10.1111/cdev.12677  

Groh, A. M., Roisman, G. I., Van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., & Fearon, 

R. P. (2012). The Significance of Insecure and Disorganized Attachment for Children’s 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

83 

Internalizing Symptoms: A Meta-Analytic Study. Child Development, 83(2), 591-610. 

https://doi.org/10.1111/j.1467-8624.2011.01711.x  

*Grossmann, K., Grossmann, K. E., Fremmer-Bombik, E., Kindler, H., Scheuerer-Englisch, H., 

Zimmermann, & Peter. (2002). The Uniqueness of the Child–Father Attachment 

Relationship: Fathers’ Sensitive and Challenging Play as a Pivotal Variable in a 16-year 

Longitudinal Study. Social Development, 11(3), 301-337. https://doi.org/10.1111/1467-

9507.00202  

*Gunnar, M. R., Brodersen, L., Nachmias, M., Buss, K., & Rigatuso, J. (1996). Stress reactivity 

and attachment security. Developmental Psychobiology, 29(3), 191-204.  

*Hall, R. A. S., Hoffenkamp, H. N., Tooten, A., Braeken, J., Vingerhoets, A. J. J. M., & Van 

Bakel, H. J. A. (2015). Longitudinal Associations Between Maternal Disrupted 

Representations, Maternal Interactive Behavior and Infant Attachment: A Comparison 

Between Full-Term and Preterm Dyads. Child Psychiatry & Human Development, 46(2), 

320-331. https://doi.org/10.1007/s10578-014-0473-3  

*Harel, J., & Scher, A. (2003). Insufficient responsiveness in ambivalent mother–infant 

relationships: Contextual and affective aspects. Infant Behavior and Development, 26(3), 

371-383. https://doi.org/10.1016/S0163-6383(03)00036-5  

*Harrison, L. J., & Ungerer, J. A. (2002). Maternal employment and infant-mother attachment 

security at 12 months postpartum. Developmental psychology, 38(5), 758.  

*Hazen, N. L., McFarland, L., Jacobvitz, D., & Boyd‐Soisson, E. (2010). Fathers’ frightening 

behaviours and sensitivity with infants: relations with fathers’ attachment representations, 

father–infant attachment, and children’s later outcomes. Early Child Development and 

Care, 180(1-2), 51-69. https://doi.org/10.1080/03004430903414703  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

84 

Heymann, J., McNeill, K., & Earle, A. (2013). Filling a critical gap: measuring work policies 

that affect families globally. Community, Work & Family, 16(3), 239-260. 

https://doi.org/10.1080/13668803.2013.820091  

*Hillgrove-Stuart, J., Riddell, R. P., Flora, D. B., Greenberg, S., & Garfield, H. (2015). 

Caregiver soothing behaviors after immunization and infant attachment: a longitudinal 

analysis. Journal of Developmental & Behavioral Pediatrics, 36(9), 681-689. 

http://doi.org/10.1097/DBP.0000000000000220 

Holden, G. W., & Miller, P. C. (1999). Enduring and different: A meta-analysis of the similarity 

in parents' child rearing. Psychological Bulletin, 125(2), 223. 

http://doi.org/10.1037/0033-2909.125.2.223 

*Hopkins, J., Gouze, K. R., & Lavigne, J. V. (2013). Direct and indirect effects of contextual 

factors, caregiver depression, and parenting on attachment security in preschoolers. 

Attachment & Human Development, 15(2), 155-173. 

https://doi.org/10.1080/14616734.2013.750702  

*Houlihan, L. G. (2010). Attachment in Adoption and Three Months Case Western Reserve 

University].  

*Howes, C., & Wishard Guerra, A. G. (2009). Networks of Attachment Relationships in Low-

income Children of Mexican Heritage: Infancy through Preschool. Social Development, 

18(4), 896-914. https://doi.org/10.1111/j.1467-9507.2008.00524.x  

*Humber, N., & Moss, E. (2005). The Relationship of Preschool and Early School Age 

Attachment to Mother-Child Interaction. American Journal of Orthopsychiatry, 75(1), 

128-141. https://doi.org/10.1037/0002-9432.75.1.128  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

85 

Humphreys, K. L., & Zeanah, C. H. (2015). Deviations from the Expectable Environment in 

Early Childhood and Emerging Psychopathology. Neuropsychopharmacology, 40(1), 

154-170. https://doi.org/10.1038/npp.2014.165  

*Isabella, R. A. (1993). Origins of Attachment: Maternal Interactive Behavior across the First 

Year. Child Development, 64(2), 605-621. https://doi.org/10.2307/1131272  

Isabella, R. A., & Belsky, J. (1991). Interactional Synchrony and the Origins of Infant-Mother 

Attachment: A Replication Study. Child Development, 62(2), 373-384. 

https://doi.org/10.1111/j.1467-8624.1991.tb01538.x  

*Jaekel, T. R. (1999). An analysis of fathers' sensitivity and toddlers' attachment behavior when 

entering a new childcare environment. Teachers College, Columbia University.  

*Jin, M. K., Jacobvitz, D., Hazen, N., & Jung, S. H. (2012). Maternal sensitivity and infant 

attachment security in Korea: Cross-cultural validation of the Strange Situation. 

Attachment & Human Development, 14(1), 33-44. 

https://doi.org/10.1080/14616734.2012.636656  

*John, A., Morris, A. S., & Halliburton, A. L. (2012). Looking beyond maternal sensitivity: 

Mother–child correlates of attachment security among children with intellectual 

disabilities in urban India. Journal of autism and developmental disorders, 42(11), 2335-

2345.  

Johnson, B. T. (2021). Toward a more transparent, rigorous, and generative psychology.  

Psychological Bulletin, 147(1), 1–15. https://doi.org/10.1037/bul0000317 

*Juffer†, F., Hoksbergen, R. A. C., Riksen-Walraven, J. M., & Kohnstamm, G. A. (1997). Early 

Intervention in Adoptive Families: Supporting Maternal Sensitive Responsiveness, 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

86 

Infant–Mother Attachment, and Infant Competence. Journal of Child Psychology and 

Psychiatry, 38(8), 1039-1050. https://doi.org/10.1111/j.1469-7610.1997.tb01620.x  

*Kalinauskiene, L., Cekuoliene, D., Van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., 

Juffer, F., & Kusakovskaja, I. (2009). Supporting insensitive mothers: the Vilnius 

randomized control trial of video-feedback intervention to promote maternal sensitivity 

and infant attachment security. Child: Care, Health and Development, 35(5), 613-623. 

https://doi.org/10.1111/j.1365-2214.2009.00962.x  

*Kazura, K. (2000). Fathers' Qualitative and Quantitative Involvement: An Investigation of 

Attachment, Play, and Social Interactions. The Journal of Men’s Studies, 9(1), 41-57. 

https://doi.org/10.3149/jms.0901.41  

*Kennedy, J. H. (2008). Is maternal behavior in the strange situation related to infant 

attachment? Journal of Early Childhood and Infant Psychology, 4, 83-93.  

*Kennedy, M., Betts, L., Dunn, T., Sonuga-Barke, E., & Underwood, J. (2015). Applying Pleck's 

model of paternal involvement to the study of preschool attachment quality: a proof of 

concept study. Early Child Development and Care, 185(4), 601-613. 

https://doi.org/10.1080/03004430.2014.944907  

Knoester, C., Petts, R. J., & Pragg, B. (2019). Paternity Leave-Taking and Father Involvement 

among Socioeconomically Disadvantaged U.S. Fathers. Sex Roles, 81(5), 257-271. 

https://doi.org/10.1007/s11199-018-0994-5  

*Kochanska, G. (1998). Mother–child relationship, child fearfulness, and emerging attachment: 

A short-term longitudinal study. Developmental psychology, 34(3), 480. http:// 

10.1037//0012-1649.34.3.480 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

87 

Kochanska, G., & Aksan, N. (2004). Development of Mutual Responsiveness Between Parents 

and Their Young Children. Child Development, 75(6), 1657-1676. 

https://doi.org/10.1111/j.1467-8624.2004.00808.x  

*Kochanska, G., Aksan, N., & Carlson, J. J. (2005). Temperament, relationships, and young 

children's receptive cooperation with their parents. Developmental Psychology, 41(4), 

648. http://10.1037/0012-1649.41.4.648 

Kok, R., Thijssen, S., Bakermans-Kranenburg, M. J., Jaddoe, V. W. V., Verhulst, F. C., White, 

T., Van IJzendoorn, M. H., & Tiemeier, H. (2015). Normal Variation in Early Parental 

Sensitivity Predicts Child Structural Brain Development. Journal of the American 

Academy of Child & Adolescent Psychiatry, 54(10), 824-831.e821. 

https://doi.org/10.1016/j.jaac.2015.07.009  

*Koren-Karie, N., Oppenheim, D., Dolev, S., Sher, E., & Etzion-Carasso, A. (2002). Mothers' 

insightfulness regarding their infants' internal experience: Relations with maternal 

sensitivity and infant attachment. Developmental Psychology, 38(4), 534-542. 

https://doi.org/10.1037/0012-1649.38.4.534  

*Kretchmar, M. D. (1995). Mother-child observations across three generations: Boundary 

patterns, attachment and the transmission of caregiving The University of Texas at 

Austin].  

Lamb, M. E. (2004). The role of the father in child development. John Wiley & Sons.  

*Lamb, M. E., Hopps, K., & Elster, A. B. (1987). Strange situation behavior of infants with 

adolescent mothers. Infant Behavior and Development, 10(1), 39-48. 

https://doi.org/10.1016/0163-6383(87)90005-1  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

88 

Lamb, M. E., Pleck, J. H., Charnov, E. L., & Levine, J. A. (1985). Paternal behavior in humans. 

American zoologist, 883-894.  

*Laranjo, J., Bernier, A., & Meins, E. (2008). Associations between maternal mind-mindedness 

and infant attachment security: Investigating the mediating role of maternal sensitivity. 

Infant Behavior and Development, 31(4), 688-695. 

https://doi.org/10.1016/j.infbeh.2008.04.008  

*Leerkes, E. M., Parade, S. H., & Gudmundson, J. A. (2011). Mothers' emotional reactions to 

crying pose risk for subsequent attachment insecurity. Journal of Family Psychology, 

25(5), 635-643. https://doi.org/10.1037/a0023654  

*Leerkes, E. M., Su, J., Calkins, S. D., O'Brien, M., & Supple, A. J. (2017). Maternal 

physiological dysregulation while parenting poses risk for infant attachment 

disorganization and behavior problems. Development and Psychopathology, 29(1), 245-

257. https://doi.org/10.1017/S0954579416000122  

LeVine, R. A. (2004). Challenging Expert Knowledge: Findings from an African Study of Infant 

Care and DevelopmentPraeger Publishers/Greenwood Publishing Group. 

Levy, J., & Feldman, R. (2019). Synchronous interactions foster empathy. Journal of 

Experimental Neuroscience, 13, 1179069519865799. 

https://doi.org/10.1177/1179069519865799 

*Lewis, M., & Feiring, C. (1989). Infant, Mother, and Mother-Infant Interaction Behavior and 

Subsequent Attachment. Child Development, 60(4), 831-837. 

https://doi.org/10.2307/1131024  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

89 

*Lickenbrock, D. M., & Braungart-Rieker, J. M. (2015). Examining antecedents of infant 

attachment security with mothers and fathers: An ecological systems perspective. Infant 

Behavior and Development, 39, 173-187. https://doi.org/10.1016/j.infbeh.2015.03.003  

Lindhiem, O., Bernard, K., & Dozier, M. (2010). Maternal Sensitivity: Within-Person Variability 

and the Utility of Multiple Assessments. Child Maltreatment, 16(1), 41-50. 

https://doi.org/10.1177/1077559510387662  

*Lohaus, A., Keller, H., Ball, J., Voelker, S., & Elben, C. (2004). Maternal sensitivity in 

interactions with three- and 12-month-old infants: Stability, structural composition, and 

developmental consequences. Infant and Child Development, 13(3), 235-252. 

https://doi.org/10.1002/icd.351  

*Lucassen, N., Tharner, A., Prinzie, P., Verhulst, F. C., Jongerling, J., Bakermans-Kranenburg, 

M. J., Van IJzendoorn, M. H., & Tiemeier, H. (2018). Paternal history of depression or 

anxiety disorder and infant–father attachment. Infant and Child Development, 27(2), 

e2070. https://doi.org/10.1002/icd.2070  

Lucassen, N., Tharner, A., Van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., Volling, B. 

L., Verhulst, F. C., & Tiemeier, H. (2011). The association between paternal sensitivity 

and infant–father attachment security: A meta-analysis of three decades of research. 

Journal of Family Psychology, 25(6), 986. http://doi.org DOI: 10.1037/a0025855 

Lüdecke, D., Waggoner, P. D., & Makowski, D. (2019). Insight: A unified interface to access 

information from model objects in R. Journal of Open Source Software, 4(38), 1412.  

*Luijk, M. P. C. M., Tharner, A., Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., Jaddoe, 

V. W. V., Hofman, A., Verhulst, F. C., & Tiemeier, H. (2011). The association between 

parenting and attachment security is moderated by a polymorphism in the 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

90 

mineralocorticoid receptor gene: Evidence for differential susceptibility. Biological 

Psychology, 88(1), 37-40. https://doi.org/10.1016/j.biopsycho.2011.06.005  

Lyons-Ruth, K., Bronfman, E., & Parsons, E. (1999). Maternal Frightened, Frightening, or 

Atypical Behavior and Disorganized Infant Attachment Patterns. Monographs of the 

Society for Research in Child Development, 64(3), 67-96. 

http://www.jstor.org/stable/3181559  

*Lyons-Ruth, K., Connell, D. B., & Zoll, D. (1989). 15 Patterns of maternal behavior among 

infants at risk for abuse: relations with infant attachment behavior and infant 

development at 12 months of age. Child maltreatment: Theory and research on the 

causes and consequences of child abuse and neglect, 464.  

Madigan, S. (2020). Child Attachment Studies Catalogue and Data Exchange (CASCADE). 

University of Calgary.  

Madigan, S., Atkinson, L., Laurin, K., & Benoit, D. (2013). Attachment and internalizing 

behavior in early childhood: A meta-analysis. Developmental Psychology, 49(4), 672-

689. https://doi.org/10.1037/a0028793  

Madigan, S., Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., Moran, G., Pederson, D. R., 

& Benoit, D. (2006). Unresolved states of mind, anomalous parental behavior, and 

disorganized attachment: A review and meta-analysis of a transmission gap. Attachment 

& Human Development, 8(2), 89-111. https://doi.org/10.1080/14616730600774458  

Madigan, S.*, Deneault, A.-A.*, Duschinsky, R., Bakermans-Kranenburg, M. J., Schuengel, C., 

Van IJzendoorn, M. H., Ly, A., Fearon, R. M. P., Eirich, R., & Verhage, M. (2024, 

February 8). Analysis code and data for Maternal and paternal sensitivity: Key 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

91 

determinants of child attachment security examined through meta-analysis. Retrieved 

from https://osf.io/372g6/ 

Madigan, S., Fearon, P., Van IJzendoorn, M., Duschinsky, R., Schuengel, C., Bakermans-

Kranenburg, M., Ly, A., Cooke, J. E., Deneault, A. A., Oosterman, M., & Verhage, M. 

(2023). The First 20,000 Strange Situation Procedures: A Meta-Analytic Review. 

Psychological Bulletin. 149(1-2), 99-132. doi:10.1037/bul0000388 

Madigan, S., Plamondon, A., & Jenkins, J. M. (2023). Association between maternal sensitivity 

and child receptive language development: Quasi-causal evidence using a sibling 

comparison design. Developmental Psychology, 59(12), 2265-2276. 

doi:10.1037/dev0001604 

Madigan, S., Prime, H., Graham, S. A., Rodrigues, M., Anderson, N., Khoury, J., & Jenkins, J. 

M. (2019). Parenting Behavior and Child Language: A Meta-analysis. Pediatrics, 144(4), 

e20183556. https://doi.org/10.1542/peds.2018-3556  

Main, M. (1995). Recent studies in attachment: Overview, with selected implications for clinical 

work.  

Main, M., & Cassidy, J. (1988). Categories of response to reunion with the parent at age 6: 

Predictable from infant attachment classifications and stable over a 1-month period. 

Developmental Psychology, 24(3), 415-426. https://doi.org/10.1037/0012-1649.24.3.415  

Main, M., & Hesse, E. (1990). Parents' unresolved traumatic experiences are related to infant 

disorganized attachment status: Is frightened and/or frightening parental behavior the 

linking mechanism? In Attachment in the preschool years: Theory, research, and 

intervention. (pp. 161-182). University of Chicago Press.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

92 

Main, M., & Solomon, J. (1986). Discovery of an insecure-disorganized/disoriented attachment 

pattern. In Affective development in infancy. (pp. 95-124). Ablex Publishing.  

Main, M., & Solomon, J. (1990). Procedures for identifying infants as disorganized/disoriented 

during the Ainsworth Strange Situation. Attachment in the preschool years: Theory, 

research, and intervention, 1, 121-160.  

*Malatesta, C. Z., Culver, C., Tesman, J. R., Shepard, B., Fogel, A., Reimers, M., & Zivin, G. 

(1989). The Development of Emotion Expression during the First Two Years of Life. 

Monographs of the Society for Research in Child Development, 54(1/2), i-136. 

https://doi.org/10.2307/1166153  

*Mangelsdorf, S. C., McHale, J. L., Diener, M., Goldstein, L. H., & Lehn, L. (2000). Infant 

attachment: Contributions of infant temperament and maternal characteristics. Infant 

Behavior and Development, 23(2), 175-196. https://doi.org/10.1016/S0163-

6383(01)00035-2  

*Marsh, B. P. (1993). Quality of attachment and reunion behaviors associated with early child 

care University of Pittsburgh].  

Marvin, R. S., & Pianta, R. C. (1996). Mothers' reactions to their child's diagnosis: Relations 

with security of attachment. Journal of Clinical Child Psychology, 25(4), 436-445. 

https://doi.org/10.1207/s15374424jccp2504_8  

*Matos, I., Tereno, S., Wendland, J., Guedeney, N., Dugravier, R., Greacen, T., Saïas, T., 

Tubach, F., & Guedeney, A. (2014). Maternal Sensitivity and Infant Attachment in a 

Population at High Psychosocial Risk. Devenir, 26(1), 5-20.  

*McElwain, N. L., Holland, A. S., Engle, J. M., & Wong, M. S. (2012). Child anger proneness 

moderates associations between child-mother attachment security and child behavior with 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

93 

mothers at 33 months. Journal of Family Psychology, 26(1), 76-86. 

https://doi.org/10.1037/a0026454  

*McElwain, N. L., & Volling, B. L. (2004). Attachment security and parental sensitivity during 

infancy: Associations with friendship quality and false-belief understanding at age 4. 

Journal of Social and Personal Relationships, 21(5), 639-667. 

https://doi.org/10.1177/0265407504045892  

*McMahan True, M., Pisani, L., & Oumar, F. (2001). Infant – Mother Attachment among the 

Dogon of Mali. Child Development, 72(5), 1451-1466. https://doi.org/10.1111/1467-

8624.00359  

*Meins, E., Fernyhough, C., de Rosnay, M., Arnott, B., Leekam, S. R., & Turner, M. (2012). 

Mind-Mindedness as a Multidimensional Construct: Appropriate and Nonattuned Mind-

Related Comments Independently Predict Infant–Mother Attachment in a Socially 

Diverse Sample. Infancy, 17(4), 393-415. https://doi.org/10.1111/j.1532-

7078.2011.00087.x  

*Meins, E., Fernyhough, C., Wainwright, R., Das Gupta, M., Fradley, E., & Tuckey, M. (2002). 

Maternal Mind–Mindedness and Attachment Security as Predictors of Theory of Mind 

Understanding. Child Development, 73(6), 1715-1726. https://doi.org/10.1111/1467-

8624.00501  

Mesman, J., & Emmen, R. A. G. (2013). Mary Ainsworth’s legacy: a systematic review of 

observational instruments measuring parental sensitivity. Attachment & Human 

Development, 15(5-6), 485-506. https://doi.org/10.1080/14616734.2013.820900  

Mesman, J., Van IJzendoorn, M., Behrens, K., Carbonell, O. A., Cárcamo, R., Cohen-Paraira, I., 

de la Harpe, C., Ekmekçi, H., Emmen, R., Heidar, J., Kondo-Ikemura, K., Mels, C., 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

94 

Mooya, H., Murtisari, S., Nóblega, M., Ortiz, J. A., Sagi-Schwartz, A., Sichimba, F., 

Soares, I., Steele, H., Steele, M., Pape, M., Van Ginkel, J., Van der Veer, R., Wang, L., 

Selcuk, B., Yavuz, M., & Zreik, G. (2015). Is the ideal mother a sensitive mother? Beliefs 

about early childhood parenting in mothers across the globe. International Journal of 

Behavioral Development, 40(5), 385-397. https://doi.org/10.1177/0165025415594030  

Mesman, J., Van IJzendoorn, M. H., & Bakermans-Kranenburg, M. J. (2012). Unequal in 

Opportunity, Equal in Process: Parental Sensitivity Promotes Positive Child Development 

in Ethnic Minority Families. Child Development Perspectives, 6(3), 239-250. 

https://doi.org/10.1111/j.1750-8606.2011.00223.x  

*Miller, J. E., Kim, S., Boldt, L. J., Goffin, K. C., & Kochanska, G. (2019). Long-term sequelae 

of mothers’ and fathers’ mind-mindedness in infancy: A developmental path to children’s 

attachment at age 10. Developmental Psychology, 55(4), 675-686. 

https://doi.org/10.1037/dev0000660  

*Mills-Koonce, W. R., Gariépy, J.-L., Propper, C., Sutton, K., Calkins, S., Moore, G., & Cox, M. 

(2007). Infant and parent factors associated with early maternal sensitivity: A caregiver-

attachment systems approach. Infant Behavior and Development, 30(1), 114-126. 

https://doi.org/10.1016/j.infbeh.2006.11.010  

*Miyake, K., Chen, S.-J., & Campos, J. J. (1985). Infant Temperament, Mother's Mode of 

Interaction, and Attachment in Japan: An Interim Report. Monographs of the Society for 

Research in Child Development, 50(1/2), 276-297. https://doi.org/10.2307/3333838  

Moran, G., Forbes, L., Evans, E., Tarabulsy, G. M., & Madigan, S. (2008). Both maternal 

sensitivity and atypical maternal behavior independently predict attachment security and 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

95 

disorganization in adolescent mother–infant relationships. Infant Behavior and 

Development, 31(2), 321-325. https://doi.org/10.1016/j.infbeh.2007.12.012  

Moss, E., St-Laurent, D., Dubois-Comtois, K., & Cyr, C. (2005). Quality of Attachment at 

School Age: Relations between Child Attachment Behavior, Psychosocial Functioning, 

and School Performance. In K. A. Kerns & R. A. Richardson (Eds.), Attachment in 

middle childhood (pp. 189–211). The Guilford Press.  

Murray, L., & Cooper, P. J. (1996). The impact of postpartum depression on child development. 

International Review of Psychiatry, 8(1), 55-63. 

https://doi.org/10.3109/09540269609037817  

*Nakagawa, M., Lamb, M. E., & Miyaki, K. (1992). Antecedents and Correlates of the Strange 

Situation Behavior of Japanese Infants. Journal of Cross-Cultural Psychology, 23(3), 

300-310. https://doi.org/10.1177/0022022192233002  

*Nettip, N. (2004). Linking maternal employment to attachment in Thailand: The mediating role 

of maternal sensitivity. Saint Louis University.  

*Network, N. E. C. C. R. (1997). The Effects of Infant Child Care on Infant-Mother Attachment 

Security: Results of the NICHD Study of Early Child Care. Child Development, 68(5), 

860-879. https://doi.org/10.2307/1132038  

*Nielsen, K. M. (2007). Children's attachment trajectories after the transition to adoptive 

placement: A longitudinal study of children with prenatal substance exposure adopted 

from foster care. University of California, Los Angeles.  

O’Farrelly, C., Watt, H., Babalis, D., Bakermans-Kranenburg, M. J., Barker, B., Byford, S., 

Ganguli, P., Grimas, E., Iles, J., Mattock, H., McGinley, J., Phillips, C., Ryan, R., Scott, 

S., Smith, J., Stein, A., Stevens, E., Van IJzendoorn, M. H., Warwick, J., & 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

96 

Ramchandani, P. G. (2021). A Brief Home-Based Parenting Intervention to Reduce 

Behavior Problems in Young Children: A Pragmatic Randomized Clinical Trial. JAMA 

Pediatrics, 175(6), 567-576. https://doi.org/10.1001/jamapediatrics.2020.6834  

O’Neill, M. C., Badovinac, S., Pillai Riddell, R., Bureau, J.-F., Rumeo, C., & Costa, S. (2021). 

The longitudinal and concurrent relationship between caregiver sensitivity and preschool 

attachment: A systematic review and meta-analysis. PLOS ONE, 16(1), e0245061. 

https://doi.org/10.1371/journal.pone.0245061  

*Olsavsky, A. L., Berrigan, M. N., Schoppe-Sullivan, S. J., Brown, G. L., & Kamp Dush, C. M. 

(2020). Paternal stimulation and father-infant attachment. Attachment & Human 

Development, 22(1), 15-26. https://doi.org/10.1080/14616734.2019.1589057  

Opie, J. E., McIntosh, J. E., Esler, T. B., Duschinsky, R., George, C., Schore, A., Kothe, E. J., 

Tan, E. S., Greenwood, C. J., & Olsson, C. A. (2021). Early childhood attachment 

stability and change: a meta-analysis. Attachment & Human Development, 23(6), 897-

930. https://doi.org/10.1080/14616734.2020.1800769  

*Oppenheim, D., Koren-Karie, N., Dolev, S., & Yirmiya, N. (2012). Maternal sensitivity 

mediates the link between maternal insightfulness/resolution and child–mother 

attachment: the case of children with Autism Spectrum Disorder. Attachment & Human 

Development, 14(6), 567-584. https://doi.org/10.1080/14616734.2012.727256  

*Ortiz, J. A., Borré, A., Carrillo, S., & Gutiérrez, G. (2006). Relación de apego en madres 

adolescentes y sus bebés canguro. Revista latinoamericana de psicología, 38(1), 71-86.  

Out, D., Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2009). The role of 

disconnected and extremely insensitive parenting in the development of disorganized 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

97 

attachment: validation of a new measure. Attachment & Human Development, 11(5), 419-

443. https://doi.org/10.1080/14616730903132289  

Owen, M. T. (1992). The NICHD study of early child care mother–infant interaction scales. 

Timberlawn Psychiatric Research Foundation.  

*Owen, M. T., & Cox, M. J. (1997). Marital conflict and the development of infant–parent 

attachment relationships. Journal of Family Psychology, 11(2), 152-164. 

https://doi.org/10.1037/0893-3200.11.2.152  

*Oxford, M. L., Marcenko, M., Fleming, C. B., Lohr, M. J., & Spieker, S. J. (2016). Promoting 

birth parents' relationships with their toddlers upon reunification: Results from Promoting 

First Relationships® home visiting program. Children and Youth Services Review, 61, 

109-116. https://doi.org/10.1016/j.childyouth.2015.12.004  

Palkovitz, R. (2019). Expanding Our Focus From Father Involvement to Father–Child 

Relationship Quality. Journal of Family Theory & Review, 11(4), 576-591. 

https://doi.org/10.1111/jftr.12352  

Parsons, S., Kruijt, A.-W., & Fox, E. (2019). Psychological science needs a standard practice of 

reporting the reliability of cognitive-behavioral measurements. Advances in Methods and 

Practices in Psychological Science, 2(4), 378-395.  

*Pechous, E. A. (2000). Young children with autism and intensive behavioral programs: Effects 

on the primary attachment relationship. California School of Professional Psychology-

Fresno.  

*Pederson, D. R., Bailey, H. N., Tarabulsy, G. M., Bento, S., & Moran, G. (2014). 

Understanding sensitivity: Lessons learned from the legacy of Mary Ainsworth. 

Attachment & Human Development, 16(3), 261-270.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

98 

*Pederson, D. R., & Moran, G. (1996). Expressions of the Attachment Relationship outside of 

the Strange Situation. Child Development, 67(3), 915-927. 

https://doi.org/10.2307/1131870  

Pederson, D. R., Moran, G., & Bento, S. (1999.). Maternal behaviour Q-sort. Western 

University.  

*Peltola, M. J., Forssman, L., Puura, K., Van IJzendoorn, M. H., & Leppänen, J. M. (2015). 

Attention to Faces Expressing Negative Emotion at 7 Months Predicts Attachment 

Security at 14 Months. Child Development, 86(5), 1321-1332. 

https://doi.org/10.1111/cdev.12380  

*Ponciano, L. (2010). Attachment in foster care: The role of maternal sensitivity, adoption, and 

foster mother experience. Child and Adolescent Social Work Journal, 27(2), 97-114.  

*Posada, G., Trumbell, J., Noblega, M., Plata, S., Peña, P., Carbonell, O. A., & Lu, T. (2016). 

Maternal Sensitivity and Child Secure Base Use in Early Childhood: Studies in Different 

Cultural Contexts. Child Development, 87(1), 297-311. 

https://doi.org/10.1111/cdev.12454  

Pustejovsky, J. (2020). clubSandwich: Cluster-robust (sandwich) variance estimators with small-

sample corrections (0.4. 2)[R package]. In. 

Raby, K. L., Roisman, G. I., Fraley, R. C., & Simpson, J. A. (2015). The Enduring Predictive 

Significance of Early Maternal Sensitivity: Social and Academic Competence Through 

Age 32 Years. Child Development, 86(3), 695-708. https://doi.org/10.1111/cdev.12325  

Raby, K. L., Waters, T. E. A., Tabachnick, A. R., Zajac, L., & Dozier, M. (2021). Increasing 

secure base script knowledge among parents with Attachment and Biobehavioral Catch-



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

99 

up. Development and Psychopathology, 33(2), 554-564. 

https://doi.org/10.1017/S0954579420001765  

Racine, N., Madigan, S., Cardinal, S., Hartwick, C., Leslie, M., Motz, M., & Pepler, D. (2022). 

Community-based research: Perspectives of psychology researchers and community 

partners. Canadian Psychology/Psychologie canadienne.  

*Rauh, H., Ziegenhain, U., Müller, B., & Wijnroks, L. (2000). Stability and change in infant–

mother attachment in the second year of life: Relations to parenting quality and varying 

degrees of day-care experience.  

*Raval, V., Goldberg, S., Atkinson, L., Benoit, D., Myhal, N., Poulton, L., & Zwiers, M. (2001). 

Maternal attachment, maternal responsiveness and infant attachment. Infant Behavior and 

Development, 24(3), 281-304. https://doi.org/10.1016/S0163-6383(01)00082-0  

*Rifkin-Graboi, A., Tan Hui, M., Shaun Goh Kok, Y., Sim Lit, W., Sanmugam, S., Chong Yap, 

S., Tan Kok, H., Shek, L., Gluckman Peter, D., Chen, H., Fortier, M., Meaney Michael, 

J., & Qiu, A. (2019). An initial investigation of neonatal neuroanatomy, caregiving, and 

levels of disorganized behavior. Proceedings of the National Academy of Sciences, 

116(34), 16787-16792. https://doi.org/10.1073/pnas.1900362116  

*Rispoli, K. M., McGoey, K. E., Koziol, N. A., & Schreiber, J. B. (2013). The relation of 

parenting, child temperament, and attachment security in early childhood to social 

competence at school entry. Journal of School Psychology, 51(5), 643-658. 

https://doi.org/10.1016/j.jsp.2013.05.007  

Roby, P. (1975). Sociology and Women in Working‐class Jobs. Sociological Inquiry, 45(2‐3), 

203-239.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

100 

Rodgers, M. A., & Pustejovsky, J. E. (2021). Evaluating meta-analytic methods to detect 

selective reporting in the presence of dependent effect sizes. Psychological Methods, 

26(2), 141–160. https://doi.org/10.1037/met0000300 

Rodning, C., Beckwith, L., & Howard, J. (1991). Quality of attachment and home environments 

in children prenatally exposed to PCP and cocaine. Development and Psychopathology, 

3(4), 351-366. https://doi.org/10.1017/S0954579400007562  

Rodrigues, M., Sokolovic, N., Madigan, S., Luo, Y., Silva, V., Misra, S., & Jenkins, J. (2021). 

Paternal Sensitivity and Children’s Cognitive and Socioemotional Outcomes: A Meta-

Analytic Review. Child Development, 92(2), 554-577. 

https://doi.org/10.1111/cdev.13545  

Rosenthal, R. (1995). Writing meta-analytic reviews. Psychological bulletin, 118(2), 183.  

Russo, M. W. (2007). How to review a meta-analysis. Gastroenterology & hepatology, 3(8), 

637.  

Rutter, M. (1979). Maternal deprivation, 1972-1978: New findings, new concepts, new 

approaches. Child Development, 283-305.  

Sameroff, A. (2009). The transactional model. American Psychological Association.  

Sameroff, A. (2010). A unified theory of development: A dialectic integration of nature and 

nurture. Child Development, 81(1), 6-22.  

Sameroff, A. J. (2000). Developmental systems and psychopathology. Development and 

Psychopathology, 12(3), 297-312.  

*Schiller, M. (1994). Maternal interaction style, the family and attachment outcomes University 

of Rhode Island].  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

101 

*Schoppe-Sullivan, S. J., Diener, M. L., Mangelsdorf, S. C., Brown, G. L., McHale, J. L., & 

Frosch, C. A. (2006). Attachment and sensitivity in family context: the roles of parent 

and infant gender. Infant and Child Development, 15(4), 367-385. 

https://doi.org/10.1002/icd.449  

Schuengel, C., Verhage, M. L., & Duschinsky, R. (2021). Prospecting the attachment research 

field: a move to the level of engagement. Attachment & Human Development, 23(4), 375-

395. https://doi.org/10.1080/14616734.2021.1918449  

*Schwartz, P. (1983). Length of Day-Care Attendance and Attachment Behavior in Eighteen-

Month-Old Infants. Child Development, 54(4), 1073-1078. 

https://doi.org/10.2307/1129911  

Scott, J. K., Nelson, J. A., & Dix, T. (2018). Interdependence among mothers, fathers, and 

children from early to middle childhood: Parents’ sensitivity and children’s externalizing 

behavior. Developmental Psychology, 54(8), 1528-1541. 

https://doi.org/10.1037/dev0000525  

*Shah, P. E., Clements, M., & Poehlmann, J. (2011). Maternal Resolution of Grief After Preterm 

Birth: Implications for Infant Attachment Security. Pediatrics, 127(2), 284-292. 

https://doi.org/10.1542/peds.2010-1080  

*Shaw, D. S., & Vondra, J. I. (1995). Infant attachment security and maternal predictors of early 

behavior problems: A longitudinal study of low-income families. Journal of Abnormal 

Child Psychology, 23(3), 335-357. https://doi.org/10.1007/BF01447561  

*Siegel, N. J. (1996). Affect attunement and infant-mother attachment. City University of New 

York.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

102 

Simonsohn, U., Nelson, L. D., & Simmons, J. P. (2014). P-curve: a key to the file-drawer. 

Journal of experimental psychology: General, 143(2), 534.  

*Singer, L. M. (1983). Mother-infant interaction in adoptive families: A study of attachment 

Rutgers The State University of New Jersey-New Brunswick].  

Skipper, Y., & Pepler, D. J. (2020). Knowledge mobilization: Stepping into interdependent and 

relational space using co-creation. Action Research, 19(3), 588-605. 

https://doi.org/10.1177/1476750320960810  

*Spangler, G., Johann, M., Ronai, Z., & Zimmermann, P. (2009). Genetic and environmental 

influence on attachment disorganization. Journal of Child Psychology and Psychiatry, 

50(8), 952-961. https://doi.org/10.1111/j.1469-7610.2008.02054.x  

Sroufe, L. A., Carlson, E. A., Levy, A. K., & Egeland, B. (1999). Implications of attachment 

theory for developmental psychopathology. Development and Psychopathology, 11(1), 1-

13. https://doi.org/10.1017/S0954579499001923  

*Stacks, A. M., Muzik, M., Wong, K., Beeghly, M., Huth-Bocks, A., Irwin, J. L., & Rosenblum, 

K. L. (2014). Maternal reflective functioning among mothers with childhood 

maltreatment histories: links to sensitive parenting and infant attachment security. 

Attachment & Human Development, 16(5), 515-533. 

https://doi.org/10.1080/14616734.2014.935452  

*Stifter, C. A., Coulehan, C. M., & Fish, M. (1993). Linking Employment to Attachment: The 

Mediating Effects of Maternal Separation Anxiety and Interactive Behavior. Child 

Development, 64(5), 1451-1460. https://doi.org/10.2307/1131545  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

103 

*Susman-Stillman, A., Kalkoske, M., Egeland, B., & Waldman, I. (1996). Infant temperament 

and maternal sensitivity as predictors of attachment security. Infant Behavior and 

Development, 19(1), 33-47. https://doi.org/10.1016/S0163-6383(96)90042-9  

*Swanson, K., Beckwith, L., & Howard, J. (2000). Intrusive caregiving and quality of 

attachment in prenatally drug- exposed toddlers and their primary caregivers. Attachment 

& Human Development, 2(2), 130-148. https://doi.org/10.1080/14616730050085527  

Tanner-Smith, E. E., Tipton, E., & Polanin, J. R. (2016). Handling Complex Meta-analytic Data 

Structures Using Robust Variance Estimates: a Tutorial in R. Journal of Developmental 

and Life-Course Criminology, 2(1), 85-112. https://doi.org/10.1007/s40865-016-0026-5  

*Tarabulsy, G. M., Provost, M. A., Larose, S., Moss, E., Lemelin, J.-P., Moran, G., Forbes, L., & 

Pederson, D. R. (2008). Similarities and differences in mothers’ and observers’ ratings of 

infant security on the Attachment Q-Sort. Infant Behavior and Development, 31(1), 10-

22. https://doi.org/10.1016/j.infbeh.2007.05.002  

Tereno, S., Madigan, S., Lyons-Ruth, K., Plamondon, A., Atkinson, L., Guedeney, N., Greacen, 

T., Dugravier, R., Saias, T., & Guedeney, A. (2017). Assessing a change mechanism in a 

randomized home-visiting trial: Reducing disrupted maternal communication decreases 

infant disorganization. Development and Psychopathology, 29(2), 637-649. 

https://doi.org/10.1017/S0954579417000232  

*Toepfer, P., O'Donnell, K. J., Entringer, S., Heim, C. M., Lin, D. T. S., MacIsaac, J. L., Kobor, 

M. S., Meaney, M. J., Provençal, N., Binder, E. B., Wadhwa, P. D., & Buss, C. (2019). A 

Role of Oxytocin Receptor Gene Brain Tissue Expression Quantitative Trait Locus 

rs237895 in the Intergenerational Transmission of the Effects of Maternal Childhood 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

104 

Maltreatment. Journal of the American Academy of Child & Adolescent Psychiatry, 

58(12), 1207-1216. https://doi.org/10.1016/j.jaac.2019.03.006  

*Tomlinson, M., Cooper, P., & Murray, L. (2005). The Mother–Infant Relationship and Infant 

Attachment in a South African Peri-Urban Settlement. Child Development, 76(5), 1044-

1054. https://doi.org/10.1111/j.1467-8624.2005.00896.x  

*Udry-Jørgensen, L., Pierrehumbert, B., Borghini, A., Habersaat, S., Forcada-Guex, M., 

Ansermet, F., & Muller-Nix, C. (2011). Quality of attachment, perinatal risk, and 

mother–infant interaction in a high-risk premature sample. Infant Mental Health Journal, 

32(3), 305-318. https://doi.org/10.1002/imhj.20298  

Valcan, D. S., Davis, H., & Pino-Pasternak, D. (2018). Parental behaviours predicting early 

childhood executive functions: A meta-analysis. Educational Psychology Review, 30(3), 

607-649. https://doi.org/10.1007/s10648-017-9411-9  

*Valenzuela, M. (1997). Maternal sensitivity in a developing society: The context of urban 

poverty and infant chronic undernutrition. Developmental Psychology, 33(5), 845-855. 

https://doi.org/10.1037/0012-1649.33.5.845  

*Van Bakel, H. J. A., & Riksen-Walraven, J. M. (2004). AQS security scores: What do they 

represent? A study in construct validation. Infant Mental Health Journal, 25(3), 175-193. 

https://doi.org/10.1002/imhj.20001  

*Van Dam, M., & Van IJzendoorn, M. H. (1988). Measuring Attachment Security: Concurrent 

and Predictive Validity of the Parental Attachment Q-set. The Journal of Genetic 

Psychology, 149(4), 447-457. https://doi.org/10.1080/00221325.1988.10532172  

*Van den Dries, L., Juffer, F., Van IJzendoorn, M. H., Bakermans-Kranenburg, M. J., & Alink, 

L. R. A. (2012). Infants' responsiveness, attachment, and indiscriminate friendliness after 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

105 

international adoption from institutions or foster care in China: Application of Emotional 

Availability Scales to adoptive families. Development and Psychopathology, 24(1), 49-

64. https://doi.org/10.1017/S0954579411000654  

*Van der Mark, I. L., Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2002). The role 

of parenting, attachment, and temperamental fearfulness in the prediction of compliance 

in toddler girls. British Journal of Developmental Psychology, 20(3), 361-378. 

https://doi.org/10.1348/026151002320620299  

Van der Storm, L., Van Lissa, C. J., Lucassen, N., Helmerhorst, K. O. W., & Keizer, R. (2022). 

Maternal and Paternal Parenting and Child Prosocial Behavior: A Meta-Analysis Using a 

Structural Equation Modeling Design. Marriage & Family Review, 58(1), 1-37. 

https://doi.org/10.1080/01494929.2021.1927931  

*Van Doesum, K. T. M., Riksen-Walraven, J. M., Hosman, C. M. H., & Hoefnagels, C. (2008). 

A randomized controlled trial of a home-visiting intervention aimed at preventing 

relationship problems in depressed mothers and their infants. Child Development, 79(3), 

547-561. https://doi.org/10.1111/j.1467-8624.2008.01142.x  

Van IJzendoorn, M. H., & Bakermans-Kranenburg, M. J. (2021). Replication crisis lost in 

translation? On translational caution and premature applications of attachment theory. 

Attachment & Human Development, 23(4), 422-437.  

Van IJzendoorn, M. H., Goldberg, S., Kroonenberg, P. M., & Frenkel, O. J. (1992). The Relative 

Effects of Maternal and Child Problems on the Quality of Attachment: A Meta-Analysis 

of Attachment in Clinical Samples. Child Development, 63(4), 840-858. 

https://doi.org/10.1111/j.1467-8624.1992.tb01665.x  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

106 

*Van IJzendoorn, M. H., & Kroonenberg, P. M. (1990). Cross-cultural consistency of coding the 

strange situation. Infant Behavior and Development, 13(4), 469-485. 

https://doi.org/10.1016/0163-6383(90)90017-3  

*Van IJzendoorn, M. H., Moran, G., Belsky, J., Pederson, D., Bakermans-Kranenburg, M. J., & 

Kneppers, K. (2000). The Similarity of Siblings' Attachments to Their Mother. Child 

Development, 71(4), 1086-1098. https://doi.org/10.1111/1467-8624.00211  

*Van IJzendoorn, M. H., Rutgers, A. H., Bakermans-Kranenburg, M. J., Swinkels, S. H. N., Van 

Daalen, E., Dietz, C., Naber, F. B. A., Buitelaar, J. K., & Van Engeland, H. (2007). 

Parental sensitivity and attachment in children with Autism Spectrum Disorder: 

Comparison with children with mental retardation, with language delays, and with typical 

development. Child Development, 78(2), 597-608. https://doi.org/10.1111/j.1467-

8624.2007.01016.x  

Van IJzendoorn, M. H., Sagi, A., & Lambermon, M. W. (1992). The multiple caretaker paradox: 

Data from Holland and Israel. New directions for child development: a quarterly 

sourcebook, 57, 5-24.  

Van IJzendoorn, M. H., Schuengel, C., & Bakermans–Kranenburg, M. J. (1999). Disorganized 

attachment in early childhood: Meta-analysis of precursors, concomitants, and sequelae. 

Development and Psychopathology, 11(2), 225-250. 

https://doi.org/10.1017/S0954579499002035 

Van IJzendoorn, M.H., Schuengel, C., Wang, Q., & Bakermans-Kranenburg, M.J. (2023). 

Improving parenting, child attachment, and externalizing behaviors: Meta-analysis of the 

first 25 randomized controlled trials on the effects of Video-feedback Intervention to 



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

107 

promote Positive Parenting and Sensitive Discipline. Development and Psychopathology, 

35(1), 241-256. http://doi.org/10.1017/S0954579421001462 

Van IJzendoorn, M. H., Vereijken, C. M. J. L., Bakermans-Kranenburg, M. J., & Marianne 

Riksen-Walraven, J. (2004). Assessing Attachment Security With the Attachment Q Sort: 

Meta-Analytic Evidence for the Validity of the Observer AQS. Child Development, 

75(4), 1188-1213. https://doi.org/10.1111/j.1467-8624.2004.00733.x  

Vaughn, B., Egeland, B., Sroufe, L. A., & Waters, E. (1979). Individual Differences in Infant-

Mother Attachment at Twelve and Eighteen Months: Stability and Change in Families 

under Stress. Child Development, 50(4), 971-975. https://doi.org/10.2307/1129321  

*Vereijken, C. M. J. L., Riksen-Walraven, J. M., & Van Lieshout, C. F. M. (1997). Mother-

Infant Relationships in Japan: Attachment, Dependency, and Amae. Journal of Cross-

Cultural Psychology, 28(4), 442-462. https://doi.org/10.1177/0022022197284004  

Verhage, M. L., Fearon, R. M. P., Schuengel, C., van Ijzendoorn, M. H., Bakermans-

Kranenburg, M. J., Madigan, S., . . . The Collaboration on Attachment Transmission, S. 

(2018). Examining Ecological Constraints on the Intergenerational Transmission of 

Attachment Via Individual Participant Data Meta-analysis. Child Development, 89(6), 

2023-2037. https://doi.org/10.1111/cdev.13085 

Verhage, M. L., Schuengel, C., Madigan, S., Fearon, R., Oosterman, M., Cassibba, R., 

Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2016). Narrowing the 

transmission gap: A synthesis of three decades of research on intergenerational 

transmission of attachment. Psychological Bulletin, 142(4), 337.  

Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package. Journal of 

statistical software, 36(3), 1-48.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

108 

*Völker, S., Keller, H., Lohaus, A., Cappenberg, M., & Chasiotis, A. (1999). Maternal 

interactive behaviour in early infancy and later attachment. International Journal of 

Behavioral Development, 23(4), 921-936. https://doi.org/10.1080/016502599383603  

*Volling, B. L., & Belsky, J. (1992). Infant, father, and marital antecedents of infant father 

attachment security in dual-earner and single-earner families. International Journal of 

Behavioral Development, 15(1), 83-100. https://doi.org/10.1177/016502549201500105  

Volling, B. L., McElwain, N. L., Notaro, P. C., & Herrera, C. (2002). Parents' emotional 

availability and infant emotional competence: Predictors of parent-infant attachment and 

emerging self-regulation. Journal of Family Psychology, 16(4), 447-465. 

https://doi.org/10.1037/0893-3200.16.4.447  

Volling, B. L., Oh, W., Gonzalez, R., Bader, L. R., Tan, L., & Rosenberg, L. (2021). Changes in 

children’s attachment security to mother and father after the birth of a sibling: Risk and 

resilience in the family. Development and Psychopathology, 1-17. 

https://doi.org/10.1017/S0954579421001310  

*Von der Lippe, A., Eilertsen, D. E., Hartmann, E., & Killèn, K. (2010). The role of maternal 

attachment in children's attachment and cognitive executive functioning: A preliminary 

study. Attachment & Human Development, 12(5), 429-444. 

https://doi.org/10.1080/14616734.2010.501967  

*Wachs, T. D., & Desai, S. (1993). Parent-report measures of toddler temperament and 

attachment: Their relation to each other and to the social microenvironment. Infant 

behavior & development.  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

109 

*Ward, M. J., & Carlson, E. A. (1995). Associations among adult attachment representations, 

maternal sensitivity, and infant‐mother attachment in a sample of adolescent mothers. 

Child Development, 66(1), 69-79.  

*Ward, M. J., Kessler, D. B., & Altman, S. C. (1993). Infant‐mother attachment in children with 

failure to thrive. Infant Mental Health Journal, 14(3), 208-220.  

*Wasserman, G. A., Lennon, M. C., Allen, R., & Shilansky, M. (1987). Contributors to 

Attachment in Normal and Physically Handicapped Infants. Journal of the American 

Academy of Child & Adolescent Psychiatry, 26(1), 9-15. 

https://doi.org/10.1097/00004583-198701000-00003  

Waters, E., & Deane, K. E. (1985). Defining and assessing individual differences in attachment 

relationships: Q-methodology and the organization of behavior in infancy and early 

childhood. Monographs of the society for research in child development, 41-65.  

*Watkins, Y. K. (1992). Maternal emotional availability and responsivity in the strange 

situation University of Virginia].  

*Wendt, J. S. (2002). A longitudinal study of attachment in a low-income urban sample at ages 4 

and 8. Wayne State University.  

Whipple, N., Bernier, A., & Mageau, G. A. (2011). Broadening the study of infant security of 

attachment: Maternal autonomy-support in the context of infant exploration. Social 

Development, 20(1), 17-32. https://doi.org/10.1111/j.1467-9507.2010.00574.x  

*Wolke, D., Eryigit-Madzwamuse, S., & Gutbrod, T. (2014). Very preterm/very low birthweight 

infants’ attachment: infant and maternal characteristics. Archives of Disease in Childhood 

- Fetal and Neonatal Edition, 99(1), F70. https://doi.org/10.1136/archdischild-2013-

303788  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

110 

Yarger, H. A., Bernard, K., Caron, E. B., Wallin, A., & Dozier, M. (2020). Enhancing parenting 

quality for young children adopted internationally: Results of a randomized controlled 

trial. Journal of Clinical Child & Adolescent Psychology, 49(3), 378-390. 

https://doi.org/10.1080/15374416.2018.1547972  

Zaslow, M. J., Weinfield, N. S., Gallagher, M., Hair, E. C., Ogawa, J. R., Egeland, B., Tabors, P. 

O., & De Temple, J. M. (2006). Longitudinal prediction of child outcomes from differing 

measures of parenting in a low-income sample. Developmental Psychology, 42(1), 27-37. 

https://doi.org/10.1037/0012-1649.42.1.27  

*Zeanah, C. H., Smyke, A. T., Koga, S. F., Carlson, E., & The Bucharest Early Intervention 

Project Core, G. (2005). Attachment in Institutionalized and Community Children in 

Romania [https://doi.org/10.1111/j.1467-8624.2005.00894.x]. Child Development, 76(5), 

1015-1028. https://doi.org/10.1111/j.1467-8624.2005.00894.x  

Zeegers, M. A., Colonnesi, C., Stams, G.-J. J., & Meins, E. (2017). Mind matters: A meta-

analysis on parental mentalization and sensitivity as predictors of infant–parent 

attachment. Psychological bulletin, 143(12), 1245.  

*Zevalkink, J., Riksen-Walraven, J. M., & Van Lieshout, C. F. M. (1999). Attachment in the 

Indonesian Caregiving Context. Social Development, 8(1), 21-40. 

https://doi.org/10.1111/1467-9507.00078  

*Zimmer-Gembeck, M. J., Webb, H. J., Thomas, R., & Klag, S. (2015). A new measure of 

toddler parenting practices and associations with attachment and mothers' sensitivity, 

competence, and enjoyment of parenting. Early Child Development and Care, 185(9), 

1422-1436. https://doi.org/10.1080/03004430.2014.1001753  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

111 

*Ziv, Y., Aviezer, O., Gini, M., Sagi, A., & Karie, N. K. (2000). Emotional availability in the 

mother–infant dyad as related to the quality of infant–mother attachment relationship. 

Attachment & Human Development, 2(2), 149-169. 

https://doi.org/10.1080/14616730050085536  

*Zreik, G., Oppenheim, D., & Sagi-Schwartz, A. (2017). Infant Attachment and Maternal 

Sensitivity in the Arab Minority in Israel. Child Development, 88(4), 1338-1349. 

https://doi.org/10.1111/cdev.12692  



CAREGIVER SENSITIVTY & CHILD ATTACHMENT 

 

112 

 



Table 1 

Main Meta-Analytical Results and Moderator Analysis for Parental Sensitivity and Child-Parent Attachment Security (All Studies Included) 

Main meta-analytical results N k [effect 
sizes] 

r 95% CI I2 p 

 22,914 174 [230] .25 [.22, .28] 74.30 .001 
Categorical Moderators Effect sizes df r 95% CI Wald test (F) p 
Attachment measure    6.26 .005 
     AQS 56 36.1 .34*** [.28, .39]   
     SSP 160 114.3 .23*** [.19, .27]   
     SSP-M 14 11.2 .20*** [.11, .29]   
Sensitivity measure a     11.30 .001 
     Ainsworth 85 55.6 .24*** [.19, .29]   
     EAS 27 18.4 .24*** [.15, .33]   
     MBQS 26 16.9 .46*** [.38, .53]   
Sensitivity and attachment measure     25.4 .001 
     AQS & MBQS 18 11.1 .45*** [.40, .50]   
     AQS or MBQS 48 29.3 .31*** [.24, .38]   
     Other measures 172 119.2 .21*** [.18, .25]   
Location sensitivity assessment     1.85 .18 
     Home 112 76.3 .26*** [.22, .30]   
     Laboratory 96 70.8 .22*** [.17, .26]   
Number of observations     0.73 .40 
     Single assessment 178 142.5 .25*** [.22, .29]   
     Multiple assessments 52 18.3 .22*** [.15, .29]   
Coder independence     2.05 .16 
     Dependent/unreported 62 38.2 .21*** [.14, .28]   
     Independent 168 122.9 .26*** [.23, .30]   
Reliability attachment     5.36 .01 
     Excellent 143 96.3 .27*** [.23, .31]   
     Adequate 40 26.0 .24*** [.17, .32]   
     Poor 17 9.55 .13* [.04, .21]   
Reliability sensitivity     2.33 .13 
     Excellent 151 110.9 .26*** [.22, .30]   
     Adequate 41 24.6 .22*** [.17, .26]   
     Poor 11 6.3 .17** [.09, .26]   
Sensitivity measure validated     3.05 .09 



      Non-validated 42 29.3 .22*** [.17, .27]   
      Validated 159 112.6 .27*** [.23, .31]   
Socio-demographic status     0.14 .72 
     Mid-high 140 92.5 .22*** [.19, .26]   
     Low 53 9.0 .24*** [.18, .29]   
Parent clinical status     4.23 .07 
     No 219 152.8 .26*** [.22, .29]   
     Yes 11 8.0 .14* [.02, .26]   
Child clinical status     2.04 .10 
     No 200 143.1 .24*** [.21, .27]   
     Yes 30 18.6 .34*** [.22, .46]   
Child medical status     2.31 .14 
     No 200 141.8 .24*** [.21, .27]   
     Yes 30 20.4 .33*** [.21, .44]   
Foster/adoptive sample     .09 .77 
     No 216 151.1 .25*** [.22, .28]   
     Yes 14 9.6 .23*** [.11, .35]   
Geographical region     0.99 .42 
     Africa 3 1.0 .24* [.06, .41]   
     Asia 12 6.5 .42** [.16, .63]   
     Europe 58 38.8 .23*** [.15, .29]   
     Middle East 8 5.5 .27** [.12, .42]   
     North America 142 101.3 .25*** [.21, .28]   
     Oceania 2 1.0 .06 [-.97, .98]   
     South America 5 1.9 .30 [-.19, .66]   
Publication status          0.10 .76 
     Published 205 141.5 .25*** [.22, .28]   
     Unpublished 25 19.4 .24*** [.14, .33]   
Study design     3.43 .07 
     Cross-sectional 117 86.0 .28*** [.24, .32]   
     Longitudinal 113 80.4 .22*** [.17, .27]   
Continuous Moderators Effect sizes df b 95% CI t-value p 
Duration sensitivity taskc 196 145 .001 [.0001, .002] 2.10 .002 
Child age  230 172 .002 [-.001, .004] 1.23 .22 
Parent age  181 129 -.004 [-.012, .004] -1.05 .30 
Child sexb 219 165 .004 [-.001, .009] 1.60 .11 
Parent gender (% mothers) 230 172 .001 [-.000, .001] 1.52 .13 
Ethnic Minority 142 142 .000 [-.001, .001] 0.14 .89 
Publication year 230 172 .001 [-.003, .005] 0.54 .59 



Time between assessments 230 172 -.010 [-.016, -.003] -2.87 .005 
 
Note. a These measures were the most common ones and thus the ones used for this analysis; other measures were not included in this comparison. b 

This analysis excluded k = 11 samples that were composed of only boys or only girls. c The duration of the Ainsworth et al. (1978) study was 
winsorized from 960 minutes to the next highest value (270 minutes). Levels of categorical moderators with df < 4 were not included in the Wald 
test; their correlation and 95% CIs are presented for descriptive purposes only and should be interpreted with caution given that df < 4 may cause 
unreliable results. Positive pooled effect sizes, represented as r, indicate that higher levels of sensitive caregiving are associated with more 
attachment security (e.g., classification as secure, higher scale scores). 
* p < .05, ** p < .01, *** p < .001 



Table 2 
Meta-Analytical Results and Univariate Moderators of the Associations Between Maternal Sensitivity and Infant-Mother Attachment and Between 

Paternal Sensitivity and Infant-Father Attachment Security 

 
  

Maternal Sensitivity 
 

 
Paternal Sensitivity  

Main meta-
analytical results 

n k [effect 
sizes] 

r 95% CI I2 p n k [effect 
sizes] 

r 95% CI I2 p 

 
21,483 

159 
[202] .26 [.22, .29] 74.72 .001 1,626 22 [23] .21 [.14, .27] 45.43 .001 

Categorical 
Moderators 

Effect 
sizes 

df r 95% CI Wald 
test 
(F) 

p Effect 
sizes 

df r 95% CI Wald 
test (F) 

p 

Attachment 
measure 

    5.00 .01     - - 

     AQS 51 34.5 .33*** [.28, .39]   5 2.7 .35*** [.23, .46]   
     SSP 139 103.1 .24*** [.19, .28]   18 13.3 .17*** [.09, .25]   
     SSP-M 12 10.2 .21*** [.11, .30]   1 - - -   
Sensitivity 
measurea 

    11.00 .001     - - 

     Ainsworth 75 51.1 .24*** [.19, .29]   10 7.8 .22* [.06, .36]   
     EAS 23 15.6 .25*** [.16, .33]   -  - -   
     MBQS 24 15.9 .46*** [.38, .54]   2 1.0 .36* [.27, .45]   
Sensitivity and 
attachment measure 

    23.5 .001     - - 

     AQS & MBQS 16 10.1 .46*** [.40, .52]   2 1.0 .36* [.28, .45]   
     AQS or MBQS 43 28.7 .31*** [.23, .38]   3 1.5 .34 [-.12, .68]   
     Other measures 143 107.0 .22*** [.18, .25]   18 14.4 .18*** [.10, .25]   
Location sensitivity 
assessment 

    1.37 .25     0.04 .85 

     Home 105 72.7 .27*** [.22, .31]   7 5.4 .21* [.06, .36,]   
     Laboratory 79 63.6 .23*** [.18, .28]   14 10.7 .20** [.10, .29]   
Number of 
observations 

    1.08 .31     - - 

     Single 152 128.7 .26*** [.23, .30]   21 17.1 .20*** [.13, .27]   



association 
     Multiple 
associations 

50 18.3 .22*** [.14, .29]   2 -     

Coder 
independence 

    1.49 .23     0.83 .39 

     Dependent/ 
unreported 

43 33.7 .22*** [.14, .30]   7 4.5 .15 [-.05, .35]   

     Independent 148 113.6 .27*** [.23, .30]   16 12.5 .23*** [.15, .30]   
Reliability 
attachment 

    5.74 .01     - - 

     Excellent 116 87.0 .28*** [.23, .32]   15 11.6 .22*** [.14, .30]   
     Adequate 33 22.7 .25*** [.17, .32]   5 3.2 .22 [-.12, .51]   
     Poor 16 2.7 .12* [.02, .21]   1 - - -   
Reliability 
sensitivity 

    2.54 .11     - - 

     Excellent 131 98.9 .27*** [.23, .31]   17 13.3 .26*** [.11, .39]   
     Adequate 34 23.1 .22*** [.17, .27]   5 3.1 .20* [.10, .29]   
     Poor 10 5.3 .17** [.07, .27]   1 - - -   
Sensitivity measure 
validated 

    2.81 .10     -  

      Non-validated 37 27.4 .22*** [.17, .27]   5 3.5 .21** [.12, .30]   
      Validated 138 102.6 .28*** [.23, .32]   16 12.0 .22*** [.11, 32]   
Socio-demographic 
status 

    0.05 .82     -  

     Mid-high 116 92.5 .23*** [.19, .27]   0 - - -   
     Low 53 9.0 .24*** [.18, .29]   22 - - -   
Parent Clinical 
Status 

    4.05 .08     - - 

     No 192 139.9 .26*** [.23, .30]   22 - - -   
     Yes 10 7.1 .14 [-.01, .28]   1 - - -   
Child clinical status     3.15 .09     - - 
     No 173 129.6 .24*** [.21, .28]   23 - - -   
     Yes 29 18.1 .35*** [.23, .46]   0 - - -   
Child medical 
status 

    2.36 .14     - - 

     No 173 128.4 .24*** [.21, .28]   23 - - -   
     Yes 29 19.8 .33*** [.22, .44]   0 - - -   
Foster/adoptive      0.07 .79     - - 
     No 191 139.3 .26*** [.22, .29]   21 16.4 .20*** [.12, .27]   



     Yes 11 7.6 .24*** [.09, .38]   2 1.0 .36* [.28, .45]   
Geographical 
region 

    1.03 .41     - - 

     Africa 3 1.0 .24* [.06, .41]   0 - - -   
     Asia 12 6.5 .42** [.16, .63]   0 - - -   
     Europe 48 32.2 .22*** [.14, .30]   6 3.0 .28*** [.13, .41]   
     Middle East 8 5.5 .28** [.12, .42]   0 - - -   
     North America 124 92.1 .26*** [.22, .29]   17 14.1 .19*** [.11, .27]   
     Oceania 2 1.0 .09 [-.98, .98]   0 - - -   
     South America 5 1.9 .30 [-.19, .67]   0 - - -   
Publication status          0.20 .66     - - 
     Published 178 128.5 .26*** [.22, .29]   22 17.5 .21*** [.12, .27]   
     Unpublished 24 18.6 .24*** [.14, .33]   1 - - -   
Study design     2.9 .09     0.01 .93 
     Cross-sectional 101 77.9 .28*** [.24, .33]   12 9.0 .21** [.10, .31]   
     Longitudinal 101 74.9 .23*** [.18, .28]   11 8.2 .21** [.10, .32]   
Continuous 
Moderators 

Effect 
sizes 

df b 95% CI t-value p Effect 
sizes 

df b 95% CI t-value p 

Duration sensitivity 
taskc 

170 133 .001 [.000, .002] 2.08 .002 21 18 .000 [-.004, 
.005] 

0.07 .95 

Child age  202 157 .002 [-.001, .004] 1.26 .21 23 20 .005 [.002, .009] 3.10 .01 
Child sexb 191 152 .003 [-.002, .009] 1.19 .24 23 20 .006 [-.001, 

.013] 
1.78 .09 

Ethnic Minority 169 132 .000 [-.001, .001] 0.06 .95 20 17 .003 [-.005, 
.010] 

0.68 .51 

Parent age  158 117 -.003 [-.012, .006] -0.68 .50 20 17 .025 [.001, .043] 2.88 .01 
Publication year 202 157 .002 [-.002, .005] 0.75 .45 23 20 .002 [-.004, 

.009] 
.82 .42 

Time between 
assessments 

202 157 -.009 [-.016, -
.003] 

-2.69 .01 23 20 .003 [-.014, 
.019] 

0.31 .76 

 
Note. a These measures were the most common ones and thus the ones used for this analysis; other measures were not included in this comparison. b 

For mothers, this analysis excluded k = 8 samples that were composed of only boys or only girls. c The duration of the Ainsworth et al. (1978) study 
was winsorized from 960 minutes to the next highest value (270 minutes). Levels of categorical moderators with df < 4 were not included in the Wald 
test; their correlation and 95% CIs are presented for descriptive purposes only and should be interpreted with caution given that df < 4 may cause 
unreliable results. In the case that only one level had more than one study, only the n is presented (e.g., the clinical moderator in fathers). Positive 
effect sizes indicate that higher levels of sensitive caregiving are associated with more attachment security (e.g., classification as secure, higher scale 
scores). 
* p < .05, ** p < .01, *** p < .001  



Table 3 

Multivariate Regression with Significant Moderators for Attachment Security in All Samples and in Mother-Child Dyads 
 
All caregivers 
(101 effect sizes, df = 63) 

b 95% CI t-value p 

Intercept .337 [.113, .559] 3.02 .004 
Attachment: SSP -.068 [-.216, .079] -0.93 .36 
Attachment: SSP-M -.090 [-.251, .071] -2.23 .27 
Reliability attachment: excellent .008 [-.124, .140] 0.12 .90 
Reliability attachment: poor -.185 [-.383, .013] -1.87 .07 
Sensitivity: EAS .013 [-.113, .139] 0.21 .83 
Sensitivity: MBQS .200 [.006, .388] 2.06 .04 
Duration of sensitivity observation .000 [-.001, .002] 0.29 .78 
Time between assessments -.013 [-.024, -.002] -2.29 .03 
Mother-child dyads 
(87 effect sizes, df = 55) 

b 95% CI t-value p 

Intercept 0.332 [.108, .556] 2.97 .004 
Attachment: SSP -0.066 [-.213, .081] -0.90 .37 
Attachment: SSP-M -0.087 [-.254, .080] -1.04 .30 
Reliability attachment: excellent 0.01 [-.136, .156] 0.13 .90 
Reliability attachment: poor -0.184 [-.394, .025] -1.77 .08 
Sensitivity: EAS 0.014 [-.127, .155] 0.20 .84 
Sensitivity: MBQS 0.214 [.019, .409] 2.20 .03 
Duration of sensitivity observation 0.00 [-.001, .002] 0.20 .84 
Time between assessments -0.011 [-.023, .001] -1.88 .07 

 
Note. Positive values for b and t indicate that the association between sensitivity and attachment security becomes stronger for this level of the 
moderator (categorical moderators) or as moderator values increase (continuous moderators). Negative values for b and t indicate that the association 
becomes weaker for this level of the moderator (categorical moderators) or as moderator values increase (continuous moderators). 
  



Figure 1 PRISMA Flow Diagram 
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Figure 2 

 

Note. This figure shows the effect sizes for the association between sensitivity and attachment security for all 
parents, then for fathers and mothers. Positive pooled effect sizes indicate that higher levels of sensitive caregiving 
are associated with more attachment security (e.g., classification as secure, higher scale scores). As depicted in the 
figure, the effect sizes for mothers and fathers were not significantly different.  



Figure 3 

 

Note. This figure shows the effect sizes for the association between sensitivity and types of insecurity, namely 
avoidant, resistant, and disorganized. Negative pooled effect sizes indicate that higher levels of sensitive caregiving 
are associated with less attachment insecurity (e.g., not classified as avoidant, resistant or disorganized, lower scale 
scores). As depicted in the figure, the effect sizes for the various insecure attachment types were not significantly 
different.  
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