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Abstract

The present study aimed to systematically review and meta-analyze the concurrent and lon-

gitudinal relationship between caregiver sensitivity and preschool attachment measured

using the Main and Cassidy (1988) and Cassidy and Marvin (1992) attachment classification

systems. This review was pre-registered with the International Prospective Register of Sys-

tematic Reviews (PROSPERO; Registration Number CRD42017073417) and completed

according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines. The present review identified 36 studies made up of 21 samples (N =

3, 847) examining the relationship between caregiver sensitivity and preschool attachment.

Eight primary meta-analyses were conducted separately according to the proximity of the

assessment of sensitivity to attachment (i.e., concurrent versus longitudinal), operationali-

zation of caregiver sensitivity (i.e., unidimensional versus multidimensional) and attachment

categorizations (i.e., secure-insecure versus organized-disorganized). Overall, the meta-

analyses revealed higher levels of caregiver sensitivity among caregivers with secure and

organized preschoolers, relative to insecure and disorganized preschoolers, respectively.

Medium effect sizes (g = .46 to .59) were found for both longitudinal and concurrent associa-

tions between caregiver sensitivity and preschool attachment when a unidimensional mea-

sure of caregiver sensitivity was employed, compared to small to medium effect sizes (g =

.34 to .49) when a multidimensional measure of caregiver sensitivity was employed. Child

age at attachment measurement was a significant moderator of the longitudinal association

between unidimensional caregiver sensitivity and preschool attachment. Future directions

for the literature and clinical implications are discussed.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0245061 January 22, 2021 1 / 38

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: O’Neill MC, 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

Editor: Endi Lanza Galvão, Universidade Federal

dos Vales do Jequitinhonha e Mucuri, BRAZIL

Received: September 15, 2020

Accepted: December 22, 2020

Published: January 22, 2021

Copyright: © 2021 O’Neill et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

information files.

Funding: This research was supported by

operating/infrastructure funds awarded to RPR

from the Canadian Institutes of Health Research

(CIHR: https://cihr-irsc.gc.ca; MOP-111140, MOP-

84511), the Ontario Ministry of Research and

Innovation (OMRI: https://www.ontario.ca;

532653), Canada Foundation for Innovation (CFI:

https://orcid.org/0000-0003-3990-3680
https://orcid.org/0000-0002-0931-9224
https://doi.org/10.1371/journal.pone.0245061
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0245061&domain=pdf&date_stamp=2021-01-22
https://doi.org/10.1371/journal.pone.0245061
https://doi.org/10.1371/journal.pone.0245061
http://creativecommons.org/licenses/by/4.0/
https://cihr-irsc.gc.ca
https://www.ontario.ca


Introduction

The relationship between preschool attachment and mental health

Mental health disorders occur in approximately 10–20% of children and adolescents across the

globe, with 50% of mental health difficulties beginning by early adolescence and 75% occurring

by early adulthood [1]. Early prevention and treatment is imperative for improving develop-

mental psychopathology across the lifespan. In order to develop programs targeting early men-

tal health prevention, it is essential to identify and understand potential risk factors of child

mental health. Early maladaptive attachment to the primary caregiver is one risk factor that

has been linked with psychological disorders in childhood [2–6]. For example, insecure attach-

ments are associated with internalizing symptomatology, while insecure and disorganized

attachments are associated with externalizing symptomatology [3]. However, in order to

improve child attachment and accordingly mental health, it is necessary to elucidate how and

why these attachment difficulties may develop. A caregivers’ sensitivity toward their child is

one factor that has been proposed as a potential predictor of child attachment [7]. This is sup-

ported by more recent reviews [5, 6], which identify that parent interventions, mostly aimed at

improving parental sensitivity, are related to decreased disorganized attachment outcomes. A

review of the literature investigating the intricate relationship between caregiver sensitivity

and preschool attachment is necessary to work toward understanding potential mechanisms

of improving attachment issues and mental health from childhood through adulthood.

Preschool attachment

Bowlby [8] postulated that early experiences with attachment figures shape children’s internal

working model of the world. With repeated exposure to a sensitive and responsive attachment

figure, children learn to explore the world with confidence and obtain support when necessary,

thereby developing working models of a secure self, a caring attachment figure, and the world

as nonthreatening [9]. Alternatively, with repeated exposure to an insensitive caregiver, chil-

dren see the world as unreliable, and unpredictable.

The Ainsworth, Blehar, Waters, and Wall [10] system of attachment established the classifi-

cation of infants’ attachment to their primary caregiver using the lab-based separation-reunion

procedure. Although several measures have been developed to assess attachment in preschool

and early childhood, the dominant approach most akin to Ainsworth and colleagues’ [10] sys-

tem is that which assumes stability in attachment from infancy through to childhood [11]. In

accordance with this theoretical approach, Main and Cassidy [12] developed the classification

system for 6-year-olds, whereas Cassidy, Marvin, and the MacArthur Working Group [13]

modified this system for preschoolers (2.5- to 4.5-years-old).

The Cassidy and Marvin [13] and Main and Cassidy [12] coding systems specify that pre-

schoolers and young children may be classified according to one of six attachment classifica-

tion patterns including; secure, avoidant, ambivalent, disorganized and/or insecure-other,

controlling-caregiving, and controlling-punitive [12, 13]. Children with a secure attachment

pattern demonstrate a calm and comfortable enjoyment with the caregiver, using the caregiver

as a secure base to explore their environment [13]. Children with an avoidant attachment pat-

tern demonstrate an attempt to maintain neutrality by avoiding physical and emotional inter-

actions that may bring attention to the child-caregiver relationship [13]. Children classified

with an ambivalent attachment pattern may emphasize dependency on the caregiver through

immature behaviours (e.g., “baby talk”), or they may demonstrate resistant behaviours through

moderate anger, resistance, or avoidance [13]. Children classified with a disorganized and/or

insecure-other attachment pattern may demonstrate disordered temporal sequences,
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incomplete movements, confusion and apprehension, disoriented expressions, or depressed

affect [13]. Children classified with a controlling-caregiving attachment pattern may demon-

strate a desire to guide, orient, or cheer-up the parent, whereas children with a controlling-

punitive attachment pattern may demonstrate punitive or hostile behaviours toward the parent

[13].

Owed to the decades of literature resulting from the development of this system, and only

one other existing related review ([14]; focusing solely on maternal depression and preschool

attachment) synthesizing these systems, the present review focused exclusively on studies

employing the Main and Cassidy [12] and Cassidy and Marvin [13] coding systems. Investigat-

ing the relationship between multiple aspects of maternal behaviour and infant attachment,

Ainsworth and colleagues [10] first identified maternal sensitivity as the most important pre-

dictor of infant attachment. Given the available literature almost exclusively explored maternal

sensitivity, rather than paternal sensitivity, the current review primarily focused on maternal

sensitivity. However, we note a recent surge of studies on father-child attachment [15–17],

suggesting that reviews focusing more on paternal sensitivity may be warranted in the future.

Operationalizing maternal sensitivity

A construct that has been identified as integral to the development of secure attachment is

maternal sensitivity [18, 19]. Key tenets of maternal sensitivity include attunement to the infant’s

signals, correct interpretation of the infant’s perspective and communicated needs, and prompt

and appropriate responding [18]. Since the development of Ainsworth and colleagues’ [18] orig-

inal sensitivity scale and other Maternal Care scales, additional measures have been developed

to assess caregivers’ sensitivity toward their infants and young children [20].

In a recent systematic review of behavioural measures developed to assess caregiver sensi-

tivity, Mesman and Emmen [20] completed an in-depth analysis of eight instruments aimed

at assessing caregiver sensitivity in comparison to Ainsworth et al.’s [18] original construct.

Among the eight measures examined, only three employed a single global rating of sensitivity

similar to Ainsworth et al.’s [18] original sensitivity scale [20]. In contrast to Ainsworth et al.’s

[18] sensitivity scale which involves a global judgement of sensitivity, the remaining five mea-

sures required the summation of several scales to create a combined score representing sensi-

tivity and other related behaviours (e.g., warmth, positive affect). Mesman and Emmen [20]

propose that one way to advance our comprehension of the intricacies of maternal sensitivity

as a construct, is to examine the contribution of a single global assessment of sensitivity in

comparison to a composite assessment of sensitivity and related constructs. Accordingly, the

primary focus of the present review was to examine the relationship between sensitivity and

preschool attachment, according to whether the reviewed studies implemented caregiver sensi-

tivity as a unidimensional measure (i.e., assessed caregiver sensitivity using a single scale), or a

multidimensional measure (i.e., assessed caregiver sensitivity by combining multiple

constructs).

Maternal sensitivity and attachment: Previous reviews

Since Ainsworth and colleagues’ original study [10], several systematic reviews have been com-

pleted aiming to synthesize the literature examining the relationship between caregiver sensi-

tivity and attachment [7, 21–25].

In the first synthesis of this body of literature, Goldsmith and Alansky [23] identified a

small relationship between caregiver sensitivity and infant attachment. In contrast, a decade

later, De Wolff and van IJzendoorn [7] updated this literature and identified a medium effect

across studies examining maternal sensitivity and infant attachment. More recent reviews have
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replicated these findings, again reporting a medium effect for the relationship between sensi-

tivity and infant attachment [21, 25]. Moderating effects have also been reported such that the

strength of the relationship between maternal sensitivity and infant attachment was greater

when infants were from middle class families compared to lower class families, or when infants

were older at the time of the attachment assessment [7].

Syntheses have also been completed for the literature examining the relationship between

caregiver sensitivity and attachment in children and adolescents [22, 24]. However, one of the

studies [22] did not complete a meta-analytic synthesis and reviewed a combination of studies

involving infant and child attachment. Whereas, the other study [24] completed a meta-ana-

lytic review of studies examining sensitivity and attachment from early childhood to adulthood,

eliminating the preschool age. A gap in the literature exists in terms of the research specifically

examining the relationship between caregiver sensitivity and preschool attachment. Further-

more, with approximately three decades of research since the inception of the Cassidy and

Marvin [13] and Main and Cassidy [12] attachment coding systems, there is a wealth of litera-

ture to be synthesized in terms of the relationship between caregiver sensitivity and preschool

attachment employing these systems. Additionally, given the parallels between Ainsworth

et al.’s [10] original classification system and the preschool systems [12, 13], it will be important

to meta-analytically investigate how the strength of the relationship between caregiver sensitiv-

ity and preschool attachment compares to past syntheses of caregiver sensitivity and infant

attachment [7, 21, 23, 25]. Moreover, in order to maintain consistency and comparability to

the previous related meta-analytic reviews noted above, the present review also implemented

several relevant moderator variables (e.g., normative vs. clinical/risk populations, child age,

child gender, socioeconomic status) to determine how these factors may impact the strength

of the relationship between caregiver sensitivity and preschool attachment.

The current study

The overarching aim of the present study was to synthesize and meta-analyze the literature

examining the concurrent and longitudinal relationship between caregiver sensitivity and pre-

school attachment measured using the Cassidy and Marvin [13] and Main and Cassidy [12]

coding systems. Given the heterogeneity in measurement of caregiver sensitivity, the literature

was subdivided by the operationalization of caregiver sensitivity. Specifically, studies were

either identified as employing a unidimensional measure of caregiver sensitivity (e.g., examin-

ing one aspect of caregiver sensitivity using a single rating of caregiver sensitivity), or a multi-

dimensional measure of caregiver sensitivity (e.g., examining several aspects of the sensitivity

of a caregiver by combining multiple ratings such as sensitivity, intrusiveness, warmth, etc.).

Additionally, the effect of moderator variables on the longitudinal and concurrent relationship

between caregiver sensitivity and preschool attachment was examined through meta-regres-

sion analyses. Consistent with previous related meta-analyses of caregiver sensitivity and child

attachment [7, 21, 24, 25], moderator variables included sample demographics (e.g., normative

vs. clinical/risk populations, child age, child gender, socioeconomic status) and study quality.

In accordance with the past literature, we predicted to identify a medium effect between

caregiver sensitivity and preschool attachment. Additionally, we predicted that the effect sizes

would be relatively larger when caregiver sensitivity was measured proximally closer to the

measurement of preschool attachment (e.g., concurrent associations) compared to when

caregiver sensitivity was measured at an earlier developmental period in relation to preschool

attachment (e.g., longitudinal associations). Furthermore, owing to the fact that a multidimen-

sional measure of caregiver sensitivity would encompass a greater number of aspects of care-

giver sensitivity (e.g., nonintrusiveness, warmth, etc.), we predicted that the association
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between caregiver sensitivity and preschool attachment would have a relatively smaller effect

size for the literature employing a unidimensional measure of caregiver sensitivity versus a

multidimensional measure of caregiver sensitivity. In terms of the implemented moderator

variables, we predicted that studies with greater age at assessment of attachment, middle/high

socioeconomic status, normative samples, and a higher quality would be associated with a

stronger relationship between caregiver sensitivity and preschool attachment. We did not have

specific predictions for the moderating effect of gender given the lack of evidence for the mod-

erating effect of this variable in previous related meta-analyses [7, 24]. However, we chose to

include child gender in the moderator analyses due to past associations that have been identi-

fied between child gender with both maternal sensitivity and preschool attachment [26].

Methods

Search strategy

A systematic electronic literature search was completed with the assistance of an academic

librarian from the Hospital for Sick Children, Toronto, Ontario, Canada. The search was

conducted using four different electronic search engines (Medline, Embase, PsycINFO, and

CINAHL), and was last updated on April 20, 2020. To facilitate a broad search from inception,

there were no initial limitations on language or publication date. Search terms were identified

through key terms related to the Preschool Attachment Classification System (PACS; [13])

and key terms within the title and abstracts of relevant articles employing the classification

systems for coding preschool attachment [12, 13]. Search terms were systematically paired that

were related to the construct of attachment, the classification systems for coding preschool

attachment [12, 13], and children between 2–7 years of age. Search terms and pairings for the

PsycINFO electronic search engine are provided in S1 Appendix.

The present review followed an a priori protocol using the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA guidelines; [27]). Review protocol was regis-

tered before data extraction on the PROSPERO Website (Registration Number

CRD42017073417; [28]). The PRISMA checklist is provided in S2 Appendix.

Inclusion/Exclusion criteria

Studies were included if they a) measured caregiver sensitivity, b) measured preschool attach-

ment through coding attachment using the specified Main and Cassidy [12] and Cassidy and

Marvin [13] preschool attachment classification systems among children who were over 2

years and up to 7 years of age, and c) examined the concurrent or longitudinal relationship

between caregiver sensitivity and preschool attachment. Abstracts that did not clearly identify

either the age at which attachment was measured or the type of measurement used to examine

attachment were set aside for full-text review if: 1) they were authored by individuals identified

to contribute to the development of the PACS manual [13]; 2) key authors in the field of child

attachment; and 3) studies completed using National Institute of Child Health and Develop-

ment (NICHD) data (see S3 Appendix for protocol for ambiguous abstracts).

Studies were excluded if they were not in English or French. Studies were also excluded if

they were published pre-1985 because 1985 was the earliest documented reference to the Main

and Cassidy preschool coding system [29]. Moreover, studies were excluded if they examined

nonhuman attachment, did not examine attachment, examined attachment with children out-

side of the required age range (i.e., less than or equal to 2 years of age or older than 7 years of

age). We excluded studies with children age 2 or below as this age falls outside the specified

age range for coding attachment using the Cassidy and Marvin [13] system, and older than 7

as this age falls outside the specified age range for coding attachment using the Main and
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Cassidy [12] system. Moreover, studies were excluded if they were review articles, commentar-

ies, abstracts, case studies, or dissertations. Articles examining attachment with children in the

specified age range were excluded if they measured preschool attachment using a different pro-

cedure (e.g., Attachment Story Completion Task; [30] or employed a different coding system

(e.g., Preschool Assessment of Attachment [PAA]; [31]). The decision to exclude the PAA cod-

ing system was based on the low correlation identified between Cassidy and Marvin’s [13] and

Crittenden’s [31] preschool coding systems [32].

Study selection

The systematic electronic literature search yielded a total of 16, 807 abstracts. The lead author

and senior author designed the abstract selection criteria. After removing duplicates, the elec-

tronic search identified 9, 312 articles. Four independent reviewers screened the titles and

abstracts that were included or excluded in accordance with the a priori selection criteria.

Thirty-two percent of the abstracts were double-screened, with 88% to 98% of agreement

between pairs of reviewers. Any discrepancy in inclusion/exclusion decisions was resolved

through consensus. The full-text review yielded a total of 36 articles made up of 21 samples

(N = 3, 847) that examined the concurrent and/or longitudinal relationship between caregiver

sensitivity and preschool attachment measured using the pre-specified coding systems [12,

13]. The PRISMA Flow Diagram (Fig 1) presents the process of inclusion and exclusion of

abstracts from the inception of the search to the final texts examined in the present study.

Data extraction

Four reviewers independently completed the data extraction using a standardized extraction

form and corresponding manual developed by the lead authors of this publication. One-hun-

dred percent of the articles were double extracted by the lead author, and any discrepancies

were resolved through weekly consensus meetings. The data extraction included publication

year, demographic information (i.e., country, ethnicity, sample size, percentage of male chil-

dren, mean years of age that preschool attachment was assessed, socioeconomic status, and

clinical/risk vs. normative sample), methodology (i.e., type of caregiver sensitivity assessed

[unidimensional, multidimensional, or both]), and when preschool attachment was analyzed

in relation to caregiver sensitivity (i.e., concurrent, longitudinal, or both). Reliability statistics

for the measurement of each of the relevant variables (i.e., caregiver sensitivity, preschoolers’

attachment) were also extracted in order to obtain the necessary data to calculate the attenu-

ated effect sizes that account for variability in reliability coding across studies [33]. Statistical

results were extracted from each study in order to calculate the effect size for differences in

caregiver sensitivity as a function of secure-insecure or organized-disorganized preschool

attachment. Authors were contacted if an article did not provide enough statistical informa-

tion to be included in the meta-analyses. In instances where authors did not respond, or were

not able to provide the requested statistical information, the article was synthesized qualita-

tively so as to not completely lose the information provided in that article.

Quality assessment

There is currently no gold-standard measure available for examining the quality of observa-

tional studies [34]. Accordingly, the methodological quality of each study included in the pres-

ent systematic literature review was assessed using a checklist adapted from the National

Heart, Lung, and Blood Institute’s Quality Assessment Tool for Observational Cohort and

Cross-Sectional Studies [35], Downs and Black [36], and Crombie [37]. See S4 Appendix for

the checklist employed in the present review. The implementation of multiple tools for the

PLOS ONE Caregiver sensitivity and preschool attachment

PLOS ONE | https://doi.org/10.1371/journal.pone.0245061 January 22, 2021 6 / 38

https://doi.org/10.1371/journal.pone.0245061


quality assessment facilitated a hybrid approach to examining both a summary judgment

checklist resulting in a total quantitative quality score, as well as the preferred method of a

smaller checklist that focuses on the few main “potential sources of bias” [34] resulting in a

more nuanced qualitative quality judgment. Two independent reviewers completed the quality

assessment using the 16-item checklist and the overall quality judgment of all of the articles.

There were few discrepancies between coders (Percentage agreement = 86%), which were

resolved through consensus.

The modified checklist consisted of 16 items which were recorded as “yes” if the article ful-

filled the requirement of the item, “no” if the article did not fulfill the requirement of the item,

or “not applicable” in the rare case that the item did not correspond with a given article. A

Fig 1. PRISMA flow diagram.

https://doi.org/10.1371/journal.pone.0245061.g001
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total quality score was calculated by determining the percentage of items that the study fulfilled

out of the total applicable 16 items. A higher score was indicative of higher quality in a particu-

lar study.

In accordance with the NIH recommendations [35], six of the 16 items were identified as

essential to determining overall quality judgment of the article (High vs. Low Quality). The

items examined to determine overall quality pertained to: sample size and power; clearly

defined, valid and reliable implementation of the predictor and outcome variables; coders of

preschool attachment were blind to other study variables;> or equal to 80% retention in longi-

tudinal studies; and accounting/controlling for potential confounding variables. Based on the

aforementioned factors, each study was assigned an overall “Higher” or “Lower” quality

judgment.

Calculation of effect sizes and data analysis

Results were synthesized by first categorizing studies according to whether they examined the

longitudinal or concurrent relationship between caregiver sensitivity and preschool attach-

ment. Results were then subcategorized according to the operationalization of the caregiver

sensitivity variable (i.e., unidimensional and/or multidimensional) and then again subdivided

according to the preschool attachment outcome variable (e.g., secure vs. insecure and/or orga-

nized vs. disorganized). Study articles which reported sufficient statistical information to

meta-analyze were included in the quantitative synthesis of the present review. This resulted

in eight primary meta-analyses. Studies that did not provide sufficient statistical information

to be included in the meta-analysis were synthesized qualitatively.

In instances where multiple studies reported on the same sample, the study that was most

comparable to the other studies (e.g., similar operationalization of caregiver sensitivity, com-

pleting the analysis with a secure-insecure/organized-disorganized dichotomy rather than

using a rating scale, mean years of age that preschool attachment was assessed) was prioritized

for quantitative synthesis. If studies were drawn from the same sample and were equal in all

aspects, the study with the full (larger) sample size was included. A similar approach was taken

for studies that reported multiple statistical tests with the same variables, such that efforts were

made to use the full sample and select the test that utilized variables most similar to the other

studies in the given quantitative synthesis. Of note, some longitudinal studies consisted of mul-

tiple time points in which caregiver sensitivity was assessed in relation to subsequent measures

of preschool attachment. In these instances, the child age at assessment of caregiver sensitivity

that was most consistent with other studies contained within a given meta-analysis were

selected, while also considering the above noted factors (i.e., similar operationalizations of

caregiver sensitivity).

Quantitative synthesis. The standardized mean difference effect sizes were calculated for

studies that provided sufficient data to be included in the relevant quantitative synthesis. First

Cohen’s d effect size was calculated and then it was converted to Hedges’ g, because Hedges’ g
corrects for a slight small sample bias that has been shown in Cohen’s d [38]. After Hedges’ g
calculations were completed, eight separate meta-analyses were run through random-effects

models using the metaphor R package [39] in RStudio (Version 3.6.0). The meta-analysis data-

set is provided in S5 Appendix. The completed analyses were examined for the overall effect

size (Hedges’ g), significance level, and corresponding 95% confidence intervals. Based on the

assertion that Cohen’s [40, 41] traditional categorizations for effect sizes are too stringent, new

guidelines for interpretation of effect sizes [42] were implemented for interpreting effect sizes

in the present review. New recommendations for interpreting effect sizes were previously pre-

sented using Pearson’s r [42], and were therefore converted to Cohen’s d for adequate
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interpretation of the present meta-analyses. Recommended categorizations were: very small

effect (r = .05 or d = .10), small effect (r = .10 or d = .20), medium effect (r = .20 or d = .40),

large effect (r = .30 or d = .62), and very large effect (r = .40 or d = .87).

Heterogeneity among the studies was assessed using the Q-statistic which indicates if there

is a statistically significant amount of heterogeneity between studies, and the I2-statistic indi-

cates the size of heterogeneity (e.g., small [25%], medium [50%], large [75%]; [38]). An I2-

statstic equal to 100% indicates that all of the variability is due to between study differences,

whereas an I2-statstic of 0% indicates that all of the variability is due to sampling error [38].

Forest plots corresponding to each of the main meta-analyses were completed. Each forest plot

illustrates the effect sizes and corresponding confidence intervals for each study included in a

given meta-analysis. The center point visually depicts each study’s effect sizes (Hedges’ g) and

confidence intervals. A square or bar crossing 0 is indicative of no difference in caregiver sensi-

tivity among the attachment outcome (e.g., secure vs. insecure or organized vs. disorganized).

Square points on the right side of 0 are indicative of higher caregiver sensitivity among caregiv-

ers who have secure versus insecure, or organized versus disorganized children.

Meta-regression analyses were also conducted in order to examine how potential modera-

tors (e.g., quality score, child gender, child age, sample type [clinical vs. normative], socioeco-

nomic status) moderate the longitudinal and/or concurrent relationship between caregiver

sensitivity (i.e., either unidimensional or multidimensional) and preschool attachment (i.e.,

either secure vs. insecure or organized vs. disorganized).

Qualitative synthesis. Articles were qualitatively synthesized if insufficient statistical

information was provided in the article to be included in the quantitative synthesis, or if the

article was drawn from a sample that had already been entered into the relative quantitative

synthesis. Qualitative articles were synthesized by reporting the magnitude (i.e., effect size)

and direction of the study effects. Moderator variables examined in the quantitative synthesis

were also considered in the qualitative synthesis, through consideration of the study character-

istics and by examination of any covariates that were included in the analyses in the study

articles.

Results

Studies included

The current review included 36 articles and 21 samples (N = 3, 847), with 22 of those articles

being included in one of the eight primary meta-analyses. Studies included in the present

review are marked with an asterisk within the references section and cited throughout the

results section and relevant figures and tables. Of note, our initial abstract screening included

articles written in French. However, during full-text review it was determined that all of the

French articles were drawn from the same samples of English articles by the Moss research

group that have been included in the present review. Therefore, all of the French articles were

omitted for the present review.

Study characteristics

An overview of the study characteristics is presented in Table 1.

Demographics. The majority of the study articles were conducted in the United States

(k = 17) and Canada (k = 12), with the remaining studies occurring in Europe (k = 6) and Israel

(k = 1). Several of the studies were drawn from the same samples, owing to multiple publica-

tions by the same research group: Bureau research group (k = 3), McElwain research group

(k = 3), the Maternal Adversity, Vulnerability and Neurodevelopment research group (k = 2),

and the National Institute for Child Development: Study of Early Child Care and Youth
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Development (NICHD SECCYD; k = 7). Several studies were also completed by the Moss

research group, which consisted of studies from an earlier cohort (k = 2) and a later cohort

(k = 3), and a study which collapsed the two cohorts (k = 1). Overall, there were a total of 21

samples among all of the studies. Almost half of the studies (k = 15) were drawn from a unique

sample in the present review. The majority of the studies were identified as coming from a nor-

mative sample (k = 22) and Middle/High socioeconomic status (k = 29). Most of the children

were between 2- to 5-years-old when they participated in the modified separation-reunion

procedure.

Caregiver sensitivity. Approximately half of the studies (k = 17) were identified as opera-

tionalizing caregiver sensitivity as a unidimensional measure and half were identified as opera-

tionalizing caregiver sensitivity as a multidimensional measure (k = 19). Two of these studies

examined the relationship between caregiver sensitivity and preschool attachment through

employing both a unidimensional and multidimensional measure of caregiver sensitivity.

Attachment categorizations. Given a priori knowledge that studies varied in their catego-

rizations of preschool attachment outcomes [14], study results were extracted for secure-inse-

cure or organized-disorganized preschool attachments outcomes, or the necessary statistics

were extracted to calculate outcomes in terms of these dichotomies (i.e., collapsing means and

standard deviations of caregiver sensitivity for A/C/D vs. B, converting the correlation between

caregiver sensitivity and a security scale to a mean difference effect size). Of note, studies iden-

tified as examining the relationship between caregiver sensitivity and the controlling attach-

ment categories (i.e., controlling-caregiving, controlling-punitive) were included within the

organized-disorganized quantitative and qualitative syntheses throughout the current review

and are referred to as the organized-disorganized dichotomy outcomes herein. Overall, almost

all of the studies were interpretable in terms of a secure-insecure dichotomy (k = 33), and most

of the studies were interpretable in terms of an organized-disorganized dichotomy (k = 24).

Quality. The mean quality score for the 36 studies was 71.90%. The lowest quality score

was 37.50% [32] and the highest quality score was 87.50% [26, 43–45]. Fig 2 provides a visual

depiction of the percentage of studies that fulfilled each of the 16 criteria in the quality assess-

ment that made up the total score. In terms of the six criteria that contributed to the overall

quality judgment, 61.1% of the studies provided a power analysis or effect size estimates, 55.6%

reported that potential confounding variables were assessed and adjusted for, and 69.4% and

91.7% provided clear, valid, and reliable information about the predictor (caregiver sensitivity)

and outcome variables (preschool attachment), respectively. Approximately half (55.6%) of the

studies reported that attachment coders were blind to the other study variables. In contrast,

few studies (33.3%), reported that retention rate of participants in longitudinal studies was

80% or greater. Approximately half of the studies (k = 17) were given a higher quality judg-

ment, and the remaining (k = 19) were given a lower quality judgement.

Quantitative and qualitative syntheses

The following sections present the quantitative and qualitative syntheses for the current

review. See Table 2 for a summary of the quantitative and qualitative syntheses.

1. Longitudinal relationship between caregiver sensitivity and preschool

attachment

1.1. Longitudinal associations between unidimensional caregiver sensitivity and pre-

school attachment. Five studies examined the longitudinal relationship between unidimen-

sional caregiver sensitivity and preschool attachment [46–50].
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1.1.1. Secure vs. insecure: Quantitative synthesis. Three studies were included in the quanti-

tative synthesis examining differences in unidimensional caregiver sensitivity for secure versus

insecure children. The weighted mean effect size of differences in unidimensional caregiver

sensitivity for children who were secure versus insecure was calculated from a total sample of

448 child-caregiver dyads, that were all from normative samples. Two of the studies had been

assigned a higher quality judgment [46, 48] and one of the studies had been assigned a lower

quality judgment [50]. The meta-analysis revealed a medium effect g = 0.46, p = .002, 95% CI

[0.17, 0.75], indicating higher levels of unidimensional caregiver sensitivity among secure ver-

sus insecure children (See Fig 3). There was a moderate degree of true between study heteroge-

neity (Q = 4.25, p = .12, I2 = 56.62%). The result of Egger’s regression test [51] for funnel plot

asymmetry was non-significant (p = .13), suggesting no evidence of publication bias.

Three separate moderator analyses were conducted to determine if the longitudinal rela-

tionship between unidimensional sensitivity and secure versus insecure attachment varies as a

function of key study variables. There was a significant effect of preschool attachment age (Qb

= 4.25, p = 0.04), indicating larger between-group differences for unidimensional caregiver

sensitivity in samples where children were older (g = 0.24). The moderator analyses were non-

significant for quality score (Qb = 0.75, p = 0.38) and child gender (Qb = .16, p = 0.68). Moder-

ator analyses could not be conducted for sample type (clinical vs. normative) and socioeco-

nomic status (low vs. middle/high) due to lack of variability in the studies (i.e., all samples

were normative with a high/middle socioeconomic status).

Fig 2. Quality assessment scores. Percentage of studies that fulfilled the criteria for each item on the quality assessment checklist.

https://doi.org/10.1371/journal.pone.0245061.g002
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Table 2. Quantitative and qualitative summaries.

Articles analyzed Synthesis

technique

Effect size Summary of results

1. Longitudinal relationship

between caregiver sensitivity and

preschool attachment

1.1. Unidimensional caregiver

sensitivity and preschool attachment

1.1.1. Secure vs. Insecure [46,48,50] Quantitative Medium effect

(g = 0.46)

Medium effect indicating higher levels of unidimensional

caregiver sensitivity among caregivers of secure relative to

insecure children (g = 0.46, p = .002, 95% CI [0.17, 0.75]).

Higher effects among samples where children were older

when preschool attachment was assessed.

1.1.2. Secure vs. Insecure [47,49] Qualitative Mixed effects One study reported a large overall effect (g = .0.84)

suggesting that caregiver sensitivity was higher for

caregivers of children who were secure versus insecure. The

other study reported that caregiver sensitivity did not

significantly differ as a function of child secure and insecure

attachment. Of note, the study reporting a non-significant

finding controlled for both child birthweight and

socioeconomic status.

1.1.3. Organized vs. Disorganized/
Controlling

[48,50] Quantitative Medium effect

(g = 0.51)

Medium effect indicating higher levels of unidimensional

caregiver sensitivity among caregivers of organized relative

to disorganized children (g = 0.51, p = .08, 95% CI [-0.06,

1.09]).

1.1.4. Organized vs. Disorganized/
Controlling

[47,49] Qualitative Mixed effects One study revealed a medium effect (g = .42) suggesting

that unidimensional caregiver sensitivity was higher for

caregivers of children who were organized versus

disorganized. The other study reported that caregiver

sensitivity did not significantly differ as a function of child

organization versus disorganization. Of note, the study

reporting a non-significant finding controlled for both

child birthweight and socioeconomic status.

1.2. Multidimensional caregiver

sensitivity and preschool attachment

1.2.1. Secure vs. Insecure [50,52,53,55,56] Quantitative Small effect

(g = 0.34)

Small effect indicating higher multidimensional sensitivity

levels of caregiver sensitivity among caregivers of secure

relative to insecure children (g = 0.34, p = .004, 95% CI

[0.11, 0.56]).

1.2.2. Secure vs. Insecure [26,43,54,57] Qualitative Mixed effects Four studies from the same sample (NICHD SECCYD)

revealed a small (g = .32) to medium (g = .49) overall effect

suggesting that multidimensional caregiver sensitivity was

higher for caregivers of children who were secure versus

insecure.

1.2.3. Organized vs. Disorganized/
Controlling

[50,55,56] Quantitative Small effect

(g = 0.39)

Small effect g = 0.39, p = .001, 95% CI [0.16, 0.62],

indicating that higher multidimensional caregiver

sensitivity among caregivers of organized children relative

to disorganized children.

1.2.4. Organized vs. Disorganized/
Controlling

[26,57,58] Qualitative Mixed effects Two studies from the same sample revealed a small (g = .30)

to medium (g = .47) effect, suggesting that

multidimensional caregiver sensitivity is higher for

caregivers of organized versus disorganized children.

Another study reported a medium overall effect (g = .61),

supporting the finding that multidimensional caregiver

sensitivity is higher for caregivers of children who are

organized relative to disorganized.

2. Concurrent relationship between

caregiver sensitivity and preschool

attachment

(Continued)
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1.1.2. Secure vs. insecure: Qualitative synthesis. Two studies were included in the qualitative

synthesis examining differences in unidimensional caregiver sensitivity for secure versus inse-

cure children [47, 49]. One of the studies [49] was not included in the quantitative synthesis

due to reporting insufficient statistical information for the meta-analysis. The other study [47]

was drawn from the same sample as a study [48] that was prioritized for quantitative synthesis.

Table 2. (Continued)

Articles analyzed Synthesis

technique

Effect size Summary of results

2.1 Unidimensional caregiver

sensitivity and preschool attachment

2.1.1. Secure vs. Insecure [16,44,50,

59,60,62,63,65,66,67]

Quantitative Medium effect

(g = 0.59)

Medium effect indicating higher unidimensional levels of

caregiver sensitivity among caregivers of secure versus

insecure children (g = 0.59, p < .0001, 95% CI [0.40, 0.79]).

2.1.2. Secure vs. Insecure [17,32,47,48,49,61,64] Qualitative Mixed effects In five studies, stemming from three different samples,

there was a medium (g = .49) to very large (1.09) effect,

suggesting that unidimensional caregiver sensitivity was

higher for caregivers of children who were secure as

opposed to insecure. Two studies reported a non-significant

relationship between unidimensional caregiver sensitivity

and preschool attachment, but these studies were noted to

report on clinical samples of lower socioeconomic status

and were judged to have lower quality.

2.1.3. Organized vs. Disorganized/
Controlling

[17,44,50,59,62,63,65,67,68] Quantitative Medium effect

(g = 0.50)

Medium effect indicating higher unidimensional levels of

caregiver sensitivity for caregivers of organized children

relative to disorganized children (g = 0.50, p < .0001, 95%

CI [0.29, 0.72]).

2.1.4. Organized vs. Disorganized/
Controlling

[32,47,48,49,61,64] Qualitative Mixed effects In four studies comprised of two different samples, there

was a medium (g = .42) to very large (g = 1.66) effect,

suggesting that unidimensional caregiver sensitivity was

higher for caregivers of children who were organized

compared to disorganized. Two additional studies

identified a non-significant relationship between

unidimensional caregiver sensitivity and preschool

attachment. The studies reporting non-significant findings

were among clinical samples, of lower socioeconomic

status, and were judged to have lower quality.

2.2 Multidimensional caregiver

sensitivity and preschool attachment

2.2.1. Secure vs. Insecure [15,53,55,67,69,70,72] Quantitative Medium effect

(g = 0.49)

Medium effect (g = 0.49, p < .0001, 95% CI [0.39, 0.59])

indicating higher levels of multidimensional caregiver

sensitivity among caregivers with secure children relative to

insecure children.

2.2.2. Secure vs. Insecure [43,45,71,73,74] Qualitative Mixed effects Four studies demonstrated small (g = .35), medium (g = .41

to .45), and large (g = .74) effects indicative that

multidimensional caregiver sensitivity is higher among

caregivers with secure children compared to insecure

children. Another study, reported a non-significant

relationship between multidimensional caregiver sensitivity

and preschool attachment.

2.2.3 Organized vs. Disorganized [15,55,67,69,70] Quantitative Small effect

(g = 0.39)

Small effect indicating higher multidimensional levels of

caregiver sensitivity among caregivers of organized children

relative to disorganized children (g = 0.39, p < .0001, 95%

CI [0.25, 0.53]).

2.2.4 Organized vs. Disorganized [73] Qualitative Non-significant

(no effect size

reported)

One study reported a non-significant relationship between

multidimensional caregiver sensitivity and preschool

attachment.

https://doi.org/10.1371/journal.pone.0245061.t002
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For the present qualitative synthesis, one study [49] was from a clinical sample and assigned

a lower quality judgement, and the other study was from a normative sample [47] and assigned

a higher quality judgment. One study [47] examined the longitudinal relationship between

caregiver sensitivity and secure versus insecure preschool attachment. Means, standard devia-

tion and sample sizes were pooled to combine secure groups and insecure groups, and the

between-group effect size was calculated in order to assess the direction and magnitude of the

differences. There was a large overall effect (g = 0.84) suggesting that caregiver sensitivity was

Fig 3. Forest plot for the longitudinal relationship between unidimensional caregiver sensitivity and secure versus insecure preschool attachment.

RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; I2 = percentage of variability across studies that is due to between-study

heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g003
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higher for caregivers of children who were secure compared to insecure. In the study using a

clinical sample [49], the longitudinal relationship between caregiver sensitivity and preschool

attachment was non-significant, such that caregiver sensitivity did not differ among caregivers

of children who were secure versus insecure. It is important to note that, unlike the studies

included in the quantitative synthesis, this study controlled for both the child’s birthweight

and the socioeconomic status of the family.

1.1.3. Organized vs. disorganized: Quantitative synthesis. Two studies were included in the

quantitative synthesis examining differences in unidimensional caregiver sensitivity for orga-

nized versus disorganized children. The weighted mean effect size of differences in unidimen-

sional caregiver sensitivity for children who were organized versus disorganized was calculated

from a total sample of 320 child-caregiver dyads drawn from normative samples. One study

[48] was assigned a higher quality judgment and one study [50] was assigned a lower quality

judgment. The meta-analysis revealed a medium effect g = 0.51, p = .08, 95% CI [-0.06, 1.09],

indicating higher levels of unidimensional caregiver sensitivity among caregivers of organized

versus disorganized children (See Fig 4). There was a moderate degree of true between study

heterogeneity (Q = 2.36, p = .12, I2 = 57.55%). Due to only having two studies included in the

meta-analysis, it was not possible to complete Egger’s regression test [51] for funnel plot asym-

metry. Additionally, because there were only two studies included in the meta-analysis, it was

not possible to conduct moderator analyses to determine if the relationship between unidi-

mensional sensitivity and organized versus disorganized attachment varied as a function of

key study variables (e.g., quality score, child gender, sample type [clinical vs. normative], socio-

economic status, or age at preschool attachment).

1.1.4. Organized vs. disorganized: Qualitative synthesis. Two studies were included in the

qualitative synthesis examining differences in unidimensional caregiver sensitivity for orga-

nized versus disorganized children [47, 49]. One of the studies [49] was not included in the

quantitative synthesis due to reporting insufficient statistical information for the meta-analy-

sis. The other study [47] was drawn from the same sample as a study [48] that was prioritized

for quantitative synthesis.

For the present qualitative synthesis, one study [49] was from a clinical sample and assigned

a lower quality judgement, and the other study was from a normative sample [47] and assigned

a higher quality judgment. One study [47] examined the longitudinal relationship between

caregiver sensitivity and organized versus disorganized preschool attachment. Means, stan-

dard deviations and sample sizes were pooled to combine organized groups in order to com-

pare the organized group with the disorganized group by calculating the between-group effect

size to assess the direction and magnitude of the differences. There was a medium overall effect

(g = 0.42) suggesting that caregiver sensitivity was higher for caregivers of children who were

organized compared to disorganized. In the study using a clinical sample [49], the longitudinal

relationship between caregiver sensitivity and preschool attachment was non-significant, such

that caregiver sensitivity did not differ among caregivers of children who were organized ver-

sus disorganized. It is important to note that, unlike the studies included in the quantitative

synthesis, this study controlled for both the child’s birthweight and the socioeconomic status

of the family.

1.2. Longitudinal associations between multidimensional caregiver sensitivity and pre-

school attachment. Ten studies examined the longitudinal relationship between multidi-

mensional caregiver sensitivity and preschool attachment [26, 43, 50, 52–58].

1.2.1. Secure vs. insecure: Quantitative synthesis. Five studies were included in the quantita-

tive synthesis examining differences in multidimensional caregiver sensitivity for secure versus

insecure children. It is important to note that among the five studies, one study was treated as

two separate studies and entered twice [53], because separate analyses were run for children
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with a secure and insecure infant history and the necessary statistical information to combine

these effects to enter it as one study was not available. The weighted mean effect size of differ-

ences in multidimensional caregiver sensitivity for children who were secure versus insecure

was calculated from a total of 1, 528 child-caregiver dyads, that consisted of three clinical sam-

ples [52, 53, 56] and two [50, 55] normative samples. One study [52] had been assigned a

higher quality judgment and four studies [50, 53, 55, 56] had been assigned a lower quality

judgment. The meta-analyses revealed a small effect g = 0.34, p = .004, 95% CI [0.11, 0.56],

indicating higher levels of multidimensional caregiver sensitivity among secure versus insecure

children (See Fig 5). There was a moderate degree of true between study heterogeneity

Fig 4. Forest plot for the longitudinal relationship between unidimensional caregiver sensitivity and organized versus disorganized preschool

attachment. RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; I2 = percentage of variability across studies that is due to

between-study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g004
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(Q = 10.52, p = .06, I2 = 54.30%). The results of Egger’s regression test [51] for funnel plot

asymmetry was non-significant (p = .48), suggesting no evidence of publication bias.

Five separate moderator analyses were conducted to determine if the longitudinal relation-

ship between multidimensional sensitivity and secure versus insecure attachment varies as a

Fig 5. Forest plot for the longitudinal relationship between multidimensional caregiver sensitivity and secure versus insecure preschool attachment.

RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; I2 = percentage of variability across studies that is due to between-study

heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g005

PLOS ONE Caregiver sensitivity and preschool attachment

PLOS ONE | https://doi.org/10.1371/journal.pone.0245061 January 22, 2021 19 / 38

https://doi.org/10.1371/journal.pone.0245061.g005
https://doi.org/10.1371/journal.pone.0245061


function of key study variables. The moderator analyses were non-significant for quality score

(Qb = 2.39, p = 0.12), child gender (Qb = .34, p = 0.56), sample type (clinical vs. normative; Qb

= 0.80, p = 0.37), child age at attachment (Qb = 1.56, p = 0.22), and socioeconomic status (Qb =

1.31, p = 0.25).

1.2.2. Secure vs. insecure: Qualitative synthesis. Four studies were included in the qualitative

synthesis examining differences in multidimensional caregiver sensitivity for secure versus

insecure children [26, 43, 54, 57]. All of the studies were drawn from the same sample as a

study [55] that was prioritized for the quantitative synthesis.

For the present qualitative synthesis, all studies consisted of a normative sample. Two of

the studies were judged to have a higher quality [26, 43] and two of the studies were judged to

have a lower quality [54, 57]. Although all of the studies consisted of the same sample, varia-

tions in the methodological quality judgment was due to variability in reporting the required

information to be considered as higher versus lower. Between-group effect sizes were calcu-

lated to examine the direction and magnitude of the differences in multidimensional caregiver

sensitivity among caregivers of children who are secure versus insecure. There were small to

medium overall effects in these studies (Hedges’ g ranging from .32 to .49) suggesting that mul-

tidimensional caregiver sensitivity was higher for caregivers of children who were secure ver-

sus insecure. Variations in effect sizes across studies drawn from the same sample is likely a

result of the variation in sample sizes (see Table 1), and the variation in study provided statisti-

cal data used to calculate the effect sizes (e.g., ANOVA, correlation, and pooled means and

standard deviations).

1.2.3. Organized vs. disorganized: Quantitative synthesis. Three studies were included in the

quantitative synthesis examining differences in multidimensional caregiver sensitivity for

organized versus disorganized children. The weighted mean effect size of differences in multi-

dimensional caregiver sensitivity for children who were organized versus disorganized was cal-

culated from a total sample of 1, 377 child-caregiver dyads, with one clinical sample [56] and

two normative samples [50, 55]. All three studies [50, 55, 56] had been assigned a lower quality

judgement. The meta-analyses revealed a small effect g = 0.39, p = .001, 95% CI [0.16, 0.62],

indicating higher levels of multidimensional caregiver sensitivity among caregivers of orga-

nized versus disorganized children (See Fig 6). There was a small to moderate degree of true

between study heterogeneity (Q = 2.46, p = .29, I2 = 33.40%). The results of Egger’s regression

test [51] for funnel plot asymmetry was non-significant (p = .51), suggesting no evidence of

publication bias.

Four separate moderator analyses were conducted to determine if the longitudinal relation-

ship between multidimensional sensitivity and organized versus disorganized attachment

varies as a function of key study variables. The moderator analyses were non-significant for

quality score (Qb = 2.40, p = 0.12), child gender (Qb = 2.45, p = 0.12), sample type (clinical vs.

normative; Qb = 2.38, p = 0.12), and child age that preschool attachment was assessed (Qb =

0.001, p = 0.98). Moderator analyses could not be conducted for socioeconomic status (low vs.

middle/high) due to lack of variability in the studies (i.e., all samples were identified as having

a high/middle socioeconomic status).

1.2.4. Organized vs. disorganized: Qualitative synthesis. Three studies were included in the

qualitative synthesis examining differences in multidimensional caregiver sensitivity for orga-

nized versus disorganized children [26, 57, 58]. The studies [26, 57, 58] were drawn from the

same samples of articles [55, 56] that were prioritized for the quantitative synthesis.

For the present qualitative synthesis, one study [58] consisted of a clinical sample, and two

studies [26, 57] consisted of a normative sample. Two of the studies were judged to have a

higher quality [26, 58] and one of the studies was judged to have a lower quality [57]. Between-

group effect sizes were calculated to examine the direction and magnitude of the differences in
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multidimensional caregiver sensitivity among caregivers of children who are organized versus

disorganized. Among the two studies [26, 57] drawn from the same sample, one study [57]

had a small overall effect (g = .30) and the other [26] had medium overall effect (g = .47), sug-

gesting that multidimensional caregiver sensitivity was higher for caregivers of children who

were organized versus disorganized. Variations in effect sizes across the same sample is likely

a result of the variation in sample sizes (see Table 1). Another study [58] had a medium

(approaching large) overall effect (g = .61), again supporting the finding that caregiver sensitiv-

ity is higher for caregivers of children who are organized relative to disorganized. Of note, the

Fig 6. Forest plot for the longitudinal relationship between multidimensional caregiver sensitivity and organized versus disorganized preschool

attachment. RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; I2 = percentage of variability across studies that is due to

between-study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g006
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study statistics used to calculate the aforementioned effect size [58], implemented several con-

trol variables in the analysis (i.e., child birthweight, child genetic markers, child gender, mater-

nal mental health, maternal demographic variables) and examined caregiver sensitivity as a

predictor of organization on a rating scale rather than implementing the organized/disorga-

nized dichotomy.

2. Concurrent relationship between caregiver sensitivity and preschool

attachment

2.1. Concurrent associations between unidimensional caregiver sensitivity and pre-

school attachment. Seventeen studies examined the concurrent relationship between unidi-

mensional caregiver sensitivity and preschool attachment [16, 17, 32, 44, 47–50, 59–67].

2.1.1. Secure vs. insecure: Quantitative synthesis. Ten studies were included in the quantita-

tive synthesis examining differences in unidimensional caregiver sensitivity for secure versus

insecure children. The weighted mean effect size of differences in unidimensional caregiver

sensitivity for children who were secure versus insecure was calculated from a total sample of 2,

050 caregiver-child dyads, that consisted of four clinical samples [44, 59, 60, 66] and six norma-

tive samples [16, 50, 62, 63, 65, 67]. Five [16, 44, 59, 62, 65] studies had been assigned a higher

quality judgment and five studies [50, 60, 63, 66, 67] had been assigned a lower quality judg-

ment. The meta-analyses revealed a medium effect g = 0.59, p< .0001, 95% CI [0.40, 0.79],

indicating higher levels of unidimensional caregiver sensitivity among caregivers of secure ver-

sus insecure children (See Fig 7). There was a moderate degree of true between study heteroge-

neity (Q = 25.85, p = .002, I2 = 61.36%). The results of Egger’s regression test [51] for funnel

plot asymmetry was non-significant (p = .27), suggesting no evidence of publication bias.

Five separate moderator analyses were conducted to determine if the concurrent relation-

ship between unidimensional sensitivity and secure versus insecure attachment varies as a

function of key study variables. The moderator analyses were non-significant for quality score

(Qb = 0.03, p = 0.86), child gender (Qb = 3.05, p = 0.08), sample type (clinical vs. normative; Qb

= 0.05, p = 0.80), age that preschool attachment was assessed (Qb = 0.01, p = 0.91), and socio-

economic status (Qb = 0.36, p = 0.16). Of note, the moderator analysis for socioeconomic sta-

tus included one less study [62], given that socioeconomic status had already been controlled

for in the study’s original analysis.

2.1.2. Secure vs. insecure: Qualitative synthesis. Seven studies were included in the qualitative

synthesis examining differences in unidimensional caregiver sensitivity for secure versus inse-

cure children [17, 32, 47–49, 61, 64]. Two of the studies [32, 49] did not provide sufficient data

to be included in the quantitative synthesis and five studies [17, 47, 48, 61, 64] were drawn

from the same samples of articles [16, 62, 63] prioritized for quantitative synthesis.

For the present qualitative synthesis, two studies [32, 49] consisted of a clinical sample, and

five studies [17, 47, 48, 61, 64] consisted of a normative sample. Four of the studies were judged

to have a higher quality [17, 47, 48, 61] and three of the studies were judged to have a lower

quality [32, 49, 64]. Between-group effect sizes were calculated to examine the direction and

magnitude of the differences in unidimensional caregiver sensitivity among caregivers of

children who are secure versus insecure. Among the studies [47, 48, 61, 64] drawn from two

different samples within the same research group, the overall effect ranged from a medium

(bordering large) effect (g = .61) to a very large effect (g = 1.09), suggesting that unidimensional

caregiver sensitivity was higher for caregivers of children who were secure versus insecure.

This finding was supported by a study [17] from another research group also identifying an

overall medium effect (g = .49). The two remaining studies had insufficient data to calculate a

between-groups effect size. Both of the studies [32, 49] identified a non-significant relationship
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Fig 7. Forest plot for the concurrent relationship between unidimensional caregiver sensitivity and secure versus insecure preschool attachment.

RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; Q; I2 = percentage of variability across studies that is due to between-

study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g007
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between caregiver sensitivity and preschool attachment. Of note, one study [32] analyzed the

overall relationship between caregiver sensitivity and the four categories of preschool attach-

ment. Interestingly, both studies reporting non-significant findings [32, 49] were from clinical

samples, judged to have lower methodological quality, and were identified as having lower

socioeconomic status, in comparison to the studies in the qualitative synthesis identified to

have a medium to very large overall effect size.

2.1.3. Organized vs. disorganized: Quantitative synthesis. Nine studies were included in the

quantitative synthesis examining differences in unidimensional caregiver sensitivity for orga-

nized versus disorganized children. The weighted mean effect size of differences in unidimen-

sional caregiver sensitivity for children who were organized versus disorganized was calculated

from a total sample of 2, 001 caregiver-child dyads, that consisted of four clinical samples [17,

44, 59, 68] and five normative samples [50, 62, 63, 65, 67]. Six [17, 44, 59, 62, 65, 68] studies

had been assigned a higher quality judgment and three studies [50, 63, 67] had been assigned a

lower quality judgment. The meta-analyses revealed a medium effect g = 0.50, p< .0001, 95%

CI [0.29, 0.72], indicating higher levels of unidimensional caregiver sensitivity among caregiv-

ers of organized versus disorganized children (See Fig 8). There was a moderate degree of true

between study heterogeneity (Q = 15.55, p = .05, I2 = 56.44%). The results of Egger’s regression

test [51] for funnel plot asymmetry was non-significant (p = .10), suggesting no evidence of

publication bias.

Five separate moderator analyses were conducted to determine if the concurrent relation-

ship between unidimensional sensitivity and organized versus disorganized attachment varies

as a function of key study variables. The moderator analyses were non-significant for child

gender (Qb = 2.89, p = 0.09), quality score (Qb = 0.42, p = 0.52), sample type (clinical vs. nor-

mative; Qb = 0.49, p = 0.48), age that preschool attachment was assessed (Qb = 0.48, p = 0.49),

and socioeconomic status (Qb = 0.06, p = 0.81). Of note, the moderator analysis for socioeco-

nomic status included one less study [62], given that socioeconomic status had already been

controlled in the study’s original analysis.

2.1.4. Organized vs. disorganized: Qualitative synthesis. Six studies were included in the

qualitative synthesis examining differences in unidimensional caregiver sensitivity for orga-

nized versus disorganized children [32, 47–49, 61, 64]. Two of the studies [32, 49] did not pro-

vide sufficient data to be included in the quantitative synthesis and the remaining four studies

[47, 48, 61, 64] utilized samples from studies [62, 63] that were already prioritized for the quan-

titative analysis.

For the present qualitative synthesis, two studies [32, 49] consisted of a clinical sample, and

four studies [47, 48, 61, 64] consisted of a normative sample. Three of the studies were judged

to have a higher quality [47, 48, 61] and three of the studies were judged to have a lower quality

[32, 49, 64]. Between-group effect sizes were calculated to examine the direction and magni-

tude of the differences in unidimensional caregiver sensitivity among caregivers of children

who are organized versus disorganized. Among the studies [47, 48, 61, 64] drawn from two dif-

ferent samples within the same research group, the overall effect ranged from a medium effect

(g = .42) to a very large effect (g = 1.66), suggesting that unidimensional caregiver sensitivity

was higher for caregivers of children who were organized versus disorganized. The study [48]

with the largest effect size (g = 1.66) had a sample that was more than double that of the other

studies from the same research group [47, 61, 64] owing to combining participants from two

separate cohorts. The two additional studies [32, 49] identified a non-significant relationship

between caregiver sensitivity and preschool attachment. Of note, one study [32] analyzed the

overall relationship between caregiver sensitivity and the four categories of preschool attach-

ment. Interestingly, both studies reporting non-significant findings were from clinical samples,

judged to have lower methodological quality, and were identified as having lower
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Fig 8. Forest plot for the concurrent relationship between unidimensional caregiver sensitivity and organized versus disorganized preschool

attachment. RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; Q; I2 = percentage of variability across studies that is due to

between-study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g008
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socioeconomic status, in comparison to the studies in the qualitative synthesis identified to

have a medium to very large overall effect size.

2.2. Concurrent associations between multidimensional caregiver sensitivity and pre-

school attachment. Twelve studies examined the concurrent relationship between multidi-

mensional caregiver sensitivity and preschool attachment [15, 43, 45, 53, 55, 67, 69–74].

2.2.1. Secure vs. insecure: Quantitative synthesis. A total of seven studies were included in

the quantitative synthesis examining differences in multidimensional caregiver sensitivity for

secure versus insecure children. It is important to note that among the seven studies, one study

was treated as two separate studies and entered twice [53] because separate analyses were

run for children with a secure versus insecure infant attachment history and the necessary

statistical information to combine these effects to enter it as one study was not available. The

weighted mean effect size of differences in multidimensional caregiver sensitivity for children

who were secure versus insecure was calculated from a total sample of 1, 665 caregiver-child

dyads, that consisted of three clinical samples [53, 69, 70] and four normative samples [15, 55,

67, 72]. Three [15, 70, 72] studies had been assigned a higher quality judgment and four studies

[53, 55, 67, 69] had been assigned a lower quality judgment. The meta-analyses revealed a

medium effect g = 0.49, p< .0001, 95% CI [0.39, 0.59], indicating higher levels of multidimen-

sional caregiver sensitivity among secure versus insecure children (See Fig 9). The test of het-

erogeneity revealed that almost none of the heterogeneity is due to true between-study

heterogeneity (Q = 6.25, p = .51, I2 = 0.01%). The results of Egger’s regression test [51] for fun-

nel plot asymmetry was non-significant (p = .62), suggesting no evidence of publication bias.

Five separate moderator analyses were conducted to determine if the concurrent relation-

ship between multidimensional sensitivity and organized versus disorganized attachment

varies as a function of key study variables. The moderator analyses were non-significant for

quality score (Qb = 0.16, p = 0.69), child gender (Qb = 1.31, p = 0.25), sample type (clinical vs.

normative; Qb = 0.17, p = 0.68), age that preschool attachment was assessed (Qb = 0.01,

p = 0.93), and socioeconomic status (Qb = 0.17, p = 0.68). Of note, the moderator analysis for

mean years of age at preschool attachment assessment included one less study [15] given that

this variable had already been controlled for in the study’s original analysis.

2.2.2. Secure vs. insecure: Qualitative synthesis. Five studies were included in the qualitative

synthesis examining differences in multidimensional caregiver sensitivity for secure versus

insecure children [43, 45, 71, 73, 74]. One of the studies [73] did not provide sufficient data to

be included in the quantitative synthesis and four studies [43, 45, 71, 74] were drawn from the

same samples of papers [55, 72] prioritized for the quantitative synthesis.

For the present qualitative synthesis, one study [73] consisted of a clinical sample, and four

studies [43, 45, 71, 74] consisted of a normative sample. One of the studies was judged to have

a higher quality [43] and four of the studies were judged to have a lower quality [45, 71, 73,

74]. Between-group effect sizes were calculated to examine the direction and magnitude of the

differences in multidimensional caregiver sensitivity among caregivers of children who are

secure versus insecure. One of the studies [43] had an overall small effect (g = .35), two of the

studies [45, 71] had medium effects (g = .45 and .41, respectively), and one of the studies [74]

had an overall large effect (g = .74), indicating that multidimensional caregiver sensitivity is

higher among caregivers with secure children relative to insecure children. The remaining

study [73] with insufficient data to calculate a between-groups effect size reported a non-sig-

nificant relationship between a multidimensional measure of caregiver sensitivity and secure

versus insecure preschool attachment.

2.2.3. Organized vs. disorganized: Quantitative synthesis. Five studies were included in the

quantitative synthesis examining differences in multidimensional caregiver sensitivity for

organized versus disorganized children. The weighted mean effect size of differences in
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multidimensional caregiver sensitivity for children who were organized versus disorganized

was calculated from a total sample of 1, 465 caregiver-child dyads, that consisted of two clinical

samples [69, 70] and three normative samples [15, 55, 67]. Two [15, 70] studies had been

assigned a higher quality judgment and three studies [55, 67, 69] had been assigned a lower

Fig 9. Forest plot for the concurrent relationship between multidimensional caregiver sensitivity and secure versus insecure preschool attachment.

RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; Q; I2 = percentage of variability across studies that is due to between-

study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g009
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quality judgment. The meta-analyses revealed a small effect g = 0.39, p< .0001, 95% CI [0.25,

0.53], indicating higher levels of multidimensional caregiver sensitivity among organized ver-

sus disorganized children (See Fig 10). The test of heterogeneity revealed that almost none of

the heterogeneity is due to true between-study heterogeneity (Q = 4.22, p = .37, I2 = 0.01%).

Fig 10. Forest plot for the concurrent relationship between multidimensional caregiver sensitivity and organized versus disorganized preschool

attachment. RE = Random Effects Model; g = Hedges’ g; Q = Cochran’s heterogeneity statistic; Q; I2 = percentage of variability across studies that is due to

between-study heterogeneity.

https://doi.org/10.1371/journal.pone.0245061.g010
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The results of Egger’s regression test [51] for funnel plot asymmetry was non-significant (p =

.76), suggesting no evidence of publication bias.

Five separate moderator analyses were conducted to determine if the concurrent relation-

ship between multidimensional sensitivity and organized versus disorganized attachment

varies as a function of key study variables. The moderator analyses were non-significant for

quality score (Qb = 0.00, p = 0.24), child gender (Qb = 0.06, p = 0.80), sample type (clinical vs.

normative; Qb = 0.04, p = 0.85), age that preschool attachment was assessed (Qb = 0.21,

p = 0.65), and socioeconomic status (Qb = 0.04, p = 0.85). Of note, the moderator analyses for

mean years of age at preschool attachment assessment included one less study [15] given that

this variable had already been controlled for in the study’s original analysis.

2.2.4. Organized vs. disorganized: Qualitative synthesis. One study was included in the quali-

tative synthesis examining differences in multidimensional caregiver sensitivity for organized

versus disorganized children [73]. The study consisted of a clinical sample, and was judged to

have lower quality. Insufficient data was reported in order to calculate a between-groups effect

size. The study reported a non-significant relationship between a multidimensional measure

of caregiver sensitivity and preschool attachment. Of note, the study only tested the overall

relationship between caregiver sensitivity and the four attachment categories.

Discussion

Although past reviews have examined the longitudinal and/or the concurrent relationship

between caregiver sensitivity and child attachment outcomes [7, 21–25, 75), this is the first

study to systematically review and meta-analyze the relationship between caregiver sensitivity

and preschool attachment measured specifically by the Cassidy and Marvin [13] and Main and

Cassidy [12] coding systems. Overall, the results of the present review demonstrate that care-

giver sensitivity is associated with preschool attachment, both longitudinally and concurrently.

Furthermore, regardless of whether caregiver sensitivity is implemented as a unidimensional

or multidimensional measure, the quantitative and qualitative syntheses consistently demon-

strated that higher levels of caregiver sensitivity is related to a greater likelihood of secure and

organized preschool attachment compared to insecure and disorganized preschool attach-

ment, respectively.

The meta-analytic findings of the present review are actually quite congruent with older

reviews examining the relationship between caregiver sensitivity and preschool attachment.

While previous meta-analytic studies most often reported effect sizes in terms of correlational

values, the present meta-analyses presented results in terms of Hedges’ g. Given a much higher

value of Hedges’ g is required to be congruent with a lesser correlational value (i.e., r = .20 or d
= .40) the findings were in line with past work. Second, a recent publication [42] asserts that

Cohen’s [40] traditional categorizations for effect sizes are too stringent and offers new inter-

pretations for effect sizes. Also, differentiating from past work, the present study interpreted

the findings in accordance with more current guidelines. The eight primary meta-analyses in

the present review yielded small to medium effect sizes, similar to past reviews, examining the

relationship between caregiver sensitivity to attachment in infancy [7, 21, 25]. Moreover, con-

sistent with a previous review completed by Atkinson and colleagues [21], the present review

generally demonstrated stronger effect sizes for studies examining the concurrent relationships

relative to longitudinal relationships. In instances where the effect sizes differed from that of

past reviews [24, 75], the variability in findings can be explained through a closer examination

of the details. For example, in Lucassen and colleague’s [75] review, a small effect was identi-

fied for the relationship between caregiver sensitivity and infant attachment. However, attach-

ment in the review was specific to infant’s attachment to fathers. Moreover, in Koehn and
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Kerns’ [24] review, the meta-analytic values were both smaller and larger than the effect sizes

denoted in the present study, but this review did not focus on a specific age group (i.e., early

childhood to adulthood) and it examined the relationship between caregiver responsiveness

and each of the four main attachment categories (i.e. secure, avoidant, ambivalent, disorga-

nized). In order to further explore the present review findings, the subsequent section will

discuss the longitudinal synthesis followed by the concurrent synthesis.

The longitudinal relationship between caregiver sensitivity and preschool

attachment

One of the primary goals of the present study was to examine both the longitudinal and concur-

rent relationship between caregiver sensitivity and preschool attachment. In terms of longitudi-

nal attachment, the results of the meta-analyses demonstrated a small to medium effect, with

higher levels of caregiver sensitivity predicting greater secure and organized attachment in pre-

school, relative to insecure and disorganized attachment styles. Additionally, although most of

the moderator analyses were non-significant, the longitudinal relationship between unidimen-

sional caregiver sensitivity and secure versus insecure attachment had larger differences for

studies with children who were older when they completed the attachment assessment. Thus,

the longitudinal association between earlier unidimensional caregiver sensitivity predicting

preschool attachment was stronger when preschoolers were older versus younger. This finding

is parallel to the literature reviewing the relationship between caregiver sensitivity and attach-

ment measured by the infant system which reported that there were stronger effect sizes when

infants were older when they completed the attachment procedure [7]. Although one could

interpret the present and past findings to indicate that a bigger time gap between assessments

of caregiver sensitivity and infant or preschool attachment leads to better concordance, this

interpretation contradicts other related findings. DeWolff and van IJzendoorn [7] reported

that a shorter time interval between caregiver sensitivity and infant attachment assessments led

to greater effect sizes. The notion of stronger effect sizes with smaller time gaps is also observed

in the present review whereby effect sizes were relatively larger for the concurrent meta-analy-

ses compared to the longitudinal meta-analyses. An alternative and more likely interpretation

of the findings that effect sizes are larger when attachment is assessed at a greater age may indi-

cate that attachment assessed later in an infant’s or child’s life is more reliable. Another consid-

eration for the moderator effect of the age at assessment of attachment is in regards to the

developmental trajectory between the child’s age at assessment of caregiver sensitivity and the

child’s age at assessment of attachment. While only based on three studies, it is noteworthy that

while the effect sizes included in this meta-analysis increased as the age at assessment of attach-

ment increased, they also increased with an increase in the child age at which caregiver sensitiv-

ity was assessed- with the lowest effect size occurring when caregiver sensitivity occurred at 8

months [46] and the largest occurring when caregiver sensitivity was assessed when the child

was 4 years of age [48]. Developmentally, it is important to highlight that in early infancy (8

months) the caregiver and infant are still in the early stages of their relationship, whereas in

preschool (4 years of age) caregiver responses to their child are more established thereby

explaining the stronger longitudinal relationship between caregiver sensitivity and preschool

attachment when caregiver sensitivity was assessed when children were older.

Our analyses suggest the intricacies of the longitudinal relationship are better understood

by examining how the relationship differs according to the measurement of caregiver sensitiv-

ity. In instances where a unidimensional measure of caregiver sensitivity was employed, the

effect size was relatively larger (medium effect) compared to when a multidimensional mea-

sure (small effect) of caregiver sensitivity was employed. The differences in the longitudinal
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relationship when caregiver sensitivity was operationalized as a unidimensional versus a multi-

dimensional measure may be explained by several factors. First, in terms of the grouping of

articles, it is more likely that the unidimensional measures were more similar than the multidi-

mensional measures. Unidimensional measures of caregiver sensitivity were operationalized

by studies that assessed one single aspect of caregiver behaviour (i.e., a single rating on a sensi-

tivity scale). In contrast, multidimensional measures of caregiver sensitivity were operationa-

lized by studies that combined multiple aspects of caregiver behaviour (i.e., sensitivity,

nonintrusiveness, warmth, etc.), but the combination varied pending on the study, thereby

creating much more variability among studies identified as employing a multidimensional

measure. A second factor to consider is more theoretical in nature. Ainsworth et al.’s [18] orig-

inal works employed a unidimensional measure of caregiver sensitivity assessed by a single

global scale [20]. It was not until subsequent works that other different related behaviours

(e.g., warmth, positive affect) were introduced in order to more broadly assess caregiver sensi-

tivity [20]. Accordingly, perhaps introducing new aspects of caregiver behaviour that are

related but not the same as sensitivity, results in a weaker longitudinal relationship between

caregiver sensitivity and attachment.

The longitudinal relationship between caregiver sensitivity and preschool attachment can

be further elucidated through examining the relationship for secure-insecure attachments ver-

sus organized-disorganized attachments. Generally, the longitudinal effect sizes were consis-

tently medium when caregiver sensitivity was operationalized as a unidimensional measure

and consistently small when caregiver sensitivity was operationalized as a multidimensional

measure, regardless of preschool attachment outcomes (i.e., secure vs. insecure, organized vs.

disorganized). However, it is noteworthy that in both instances when preschool attachment

differences were examined according to organizational status they were slightly larger relative

to secure status. This difference is particularly interesting because the syntheses with an orga-

nized-disorganized outcome consistently contained fewer studies and a smaller sample size

than the studies with a secure-insecure outcome. This finding may suggest that early levels of

caregiver sensitivity have a greater impact on determining whether a preschooler is observed

to have an organized versus disorganized attachment, relative to a secure versus insecure

attachment. This is contrary to expectations because disorganization is conceptualized as asso-

ciated with frightening or frightened caregiver behaviours, among other factors (i.e., socioeco-

nomic status, caregiver trauma or loss, high stress [76], rather than insensitivity. One

important consideration which may help to contextualize these findings is that for the purpose

of the meta-analyses, disorganization is merged with role-reversal (i.e., controlling-punitive

and controlling-caregiving behaviours), which is not assessed in infancy. Therefore, the con-

cept of organization versus disorganization is more complex in the preschool years, as some

may view role-reversal as a form of organization. This may partially explain the results revealed

in the present study, but future reviews that separate findings for disorganized versus control-

ling preschoolers are necessary to shed light on this issue.

The concurrent relationship between caregiver sensitivity and preschool

attachment

Overall, the results of the present review revealed that relative to the longitudinal association,

the concurrent relationship between caregiver sensitivity and preschool attachment was slightly

stronger. This finding should be considered in the context of the concurrent syntheses consis-

tently including a greater number of studies and a larger sample size relative to the longitudinal

syntheses. However, this finding was also identified in a meta-analytic review of caregiver sensi-

tivity and attachment during infancy through toddlerhood [21]. Conceptually, the minor
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difference in the strength of the concurrent versus longitudinal associations is not surprising

due to the closer proximity of time between concurrent assessments of caregiver sensitivity and

preschool attachment relative to longitudinal assessments. It is also important to explore the

inherent cohesiveness of concurrent assessments relative to longitudinal. In order for studies to

be included in the concurrent synthesis it was required that caregiver sensitivity and attachment

were assessed within a month of one another. In contrast, while attempts were made to synthe-

size longitudinal studies as similarly as possible, there was definite variability in the proximity

of assessment of caregiver sensitivity and attachment. For example, Pennestri et al. [56] assessed

sensitivity at 6 months and preschool attachment at 36 months, whereas studies completed by

the NICHD SECCYD [26, 43, 54, 57] often averaged sensitivity at 6, 15, 24, and 36 months.

Despite the above noted differences between the concurrent and longitudinal relationships

synthesized, the concurrent synthesis mostly paralleled that of the longitudinal synthesis with

regards to the subcategorization operationalizations of caregiver sensitivity (i.e., unidimen-

sional versus multidimensional). As with longitudinal associations, the concurrent relationship

between unidimensional measures of caregiver sensitivity and preschool attachment was

greater than that of the concurrent relationship between multidimensional caregiver sensitivity

and preschool attachment. Similar to the longitudinal associations, it is possible that different

findings when caregiver sensitivity was operationalized as a unidimensional measure versus a

multidimensional measure, are likely attributed to the greater variability in the studies employ-

ing a multidimensional measure, and also potentially explained by deviations from a “pure”

assessment of caregiver sensitivity.

In contrast to the longitudinal synthesis, the concurrent synthesis demonstrated that rela-

tive to organized-disorganized attachment outcomes, the relationship between caregiver sensi-

tivity and preschool attachment was greater when attachment differences were examined in

terms of the secure-insecure dichotomy. One potential explanation for this finding is that

when caregiver sensitivity is measured in close proximity to preschool attachment, there are

clear differences in the sensitivity of caregivers with secure children relative to insecure chil-

dren. However, when caregiver sensitivity is measured in further proximity from preschool

attachment, changes have occurred in the quality of the sensitivity of caregivers and preschool-

ers’ attachment status has changed relative to what it may have been when sensitivity was

assessed at an earlier date (e.g., children switched from secure to insecure or vice versa). In

contrast, possibly caregivers who demonstrate lower sensitivity at infancy are more likely to

have lower sensitivity when their children are in preschool, thereby facilitating a consistency

in disorganized attachment from infancy to preschool.

Limitations

There are some limitations that warrant consideration for the present review. Despite our

comprehensive search strategy, studies were excluded if they were not in English or French.

Another consideration is that although efforts were made to group uniform studies for each of

the syntheses conducted, there was inherent variability in some of the studies that were synthe-

sized. For example, given the vast range operationalizations of caregiver sensitivity [20], arti-

cles were categorized according to whether they employed a unidimensional measure of

caregiver sensitivity (akin to Ainsworth et al.’s [18] original sensitivity construct), or a multidi-

mensional measure of caregiver sensitivity. In addition to the inadvertent variability that this

creates, particularly in the multidimensional synthesis, it is important to note that this is only

one way to operationalize caregiver sensitivity. Perhaps a different approach to synthesis (e.g.,

grouping unidimensional and multidimensional measures together) would yield different

results. It is also important to consider that the present review only included objective

PLOS ONE Caregiver sensitivity and preschool attachment

PLOS ONE | https://doi.org/10.1371/journal.pone.0245061 January 22, 2021 32 / 38

https://doi.org/10.1371/journal.pone.0245061


behaviourally coded measures of caregiver sensitivity. Taking a cohesive approach to the pres-

ent review, studies implementing a measure of caregiver sensitivity through self-completed

questionnaires were not included. Moreover, studies that employed a different attachment

coding system (e.g., Preschool Assessment of Attachment [PAA]; [31]) than the Cassidy and

Marvin [13] and Main and Cassidy [12] systems were not included in the present review to

allow for a more focused review. Another consideration of the present review is that studies

were only synthesized in terms of differences in caregiver sensitivity according to secure-inse-

cure and organized-disorganized dichotomies due to the limited research available and the

need to take other important factors under consideration such as longitudinal versus concur-

rent and measurement variability. With an increase in studies examining caregiver sensitivity

and preschool attachment, future reviews should aim to synthesize a more focused review on

one or two aspects of the current syntheses.

A final consideration is that it was not possible to calculate the attenuated effect sizes that

account for variability in reliability coding across studies [33], due to limitations in the reliabil-

ity statistics available for many of the reviewed studies. However, the effect sizes calculated in

the present review were similar, if not slightly larger, than past reviews of caregiver sensitivity

and attachment [21, 25], including those that have previously calculated the attenuated effect

sizes [7]. Therefore, we are confident that the effect sizes yielded in the present review are an

adequate representation of the relationship between caregiver sensitivity and preschool attach-

ment in the field. Future reviews of this nature may choose to incorporate Hunter and

Schmidt’s [33] attenuation corrections for meta-analysis should the required data be available.

Conclusions

Overall, the present systematic literature review and meta-analysis provides an updated and

nuanced synthesis of the literature linking caregiver sensitivity to preschool attachment out-

comes. Due to the critical role ascribed to the first years of life on developmental trajectories

[77], these findings are of great import for extending the collective body of literature [7, 21–

25] to the preschool age. Identifying caregiver sensitivity as a key factor that has a longitudinal

and concurrent impact on preschooler attachment and thus developmental psychopathology,

empirically confirms sensitivity as an area for early prevention and intervention. Implementa-

tion of programs to assess and improve the sensitivity in which caregivers interact with their

infants and young children is paramount to improving attachment and thus mental health out-

comes in childhood through adulthood. Further research is necessary in order to understand

how caregiver sensitivity may interact with key predictors of child attachment. Additionally, as

shown in the present review, more research is required in order to better elucidate the longitu-

dinal relationship between early caregiver sensitivity and preschool attachment.

Moving forward, it will also be imperative for understanding how caregiver sensitivity is

related to preschool attachment when caregiver sensitivity is assessed in different and natural-

istic contexts. The attachment system is activated in distress, but laboratory distress paradigms

are necessarily low to moderately low distress paradigms (free-play, semi-structed play para-

digm, mild frustration). Identifying naturally-occurring high distress paradigms for future

studies, will almost certainly augment current understanding in the mechanisms subsuming

the interrelationships with the distress context, attachment and caregiver sensitivity.
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