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ABSTRACT
The relationship between caregiver and infant interaction quality
and infant developmental outcomes has long been established. As
children mature, problems stemming from troubled caregiver-
infant relations may result in referral to mental health, early inter-
vention, or child protection services. The accurate and appropriate
assessment of caregiver-infant interaction is critical for early recog-
nition of problematic relations and for informing suitable treat-
ment modalities. Evaluating the quality of the caregiver-infant
relationship poses a challenge for researchers and clinicians seek-
ing to explore the association between infant development and
the quality of early caregiving experiences. This paper describes
and compares commonly used measures of caregiver-infant inter-
action, including the Parent-Child Interaction Scales, Mutual
Regulation Scales, Parent-Child Early Relationship Assessment,
Mother-Infant Communication Screening, Ainsworth Maternal
Sensitivity Scales, Maternal Behavior Q-sort, and the Emotional
Availability Scales.
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Introduction

Social interactions between infants and their primary caregivers (usually
mothers) predict children’s later experiences with their external world and
serve as the foundation for social and emotional development (Tronick, 1989).
Challenging caregiver-infant relationships, such as those documented in women
with postpartum depression (Beck, 1995), young parental age (Drummond,
Letourneau, Neufeld, Stewart, & Wei, 2008), and drug using parents (Burns,
Chethik, Burns, & Clark, 1991), place children at risk for insecure attachment
(Burns et al., 1991), future cognitive and developmental challenges, and
decreased resiliency to stress (Essex, Klien, Cho, & Kalin, 2002; Grace,
Evindar, & Stewart, 2003). The use of reliable and valid measures for assessing
caregiver-infant interaction quality provides clinicians and researchers with
strategies for identifying anomalous caregiving practices and intervening to
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enhance early relationships of high-risk dyads. As children mature, problems
stemming from impaired relationships may result in subsequent need for
referral to mental health or child protection services. Effective and timely
assessment of problematic caregiver-infant interaction is crucial for identifying
suitable treatment modalities (Crittenden, 2008). Selecting an appropriate tool
may pose challenges; therefore, review and comparison of common assessments
of caregiver-infant interaction would aid in the selection of appropriate assess-
ment tools and promote effective interventions.

Review objectives

The purpose of this review is to compare and contrast observational strategies
for assessing early relationships between caregivers and children from birth to
toddlerhood. CINAHL, Medline, Scopus, PsychINFO, Health, and Psychosocial
Instruments databases were searched to identify observational tools for assessing
the essential components of caregiving quality. Descriptive information, a sum-
mary of advantages and disadvantages (Table 1) and psychometric qualities
(Table 2) of the identified measures are reviewed. The measures were chosen
for inclusion based on: 1) conceptual framework consistent with some aspect of
optimal caregiving quality (e.g., caregiver sensitivity, contingent responsiveness,
caregiver affect, dyadic communication); 2) applicability of use in either research
or a primary health care setting; 3) documentation in peer-reviewed publica-
tions; and 4) evidence of validity and reliability. The measures reviewed include
the following: Parent-Child Interaction Scales (Sumner & Spietz, 1994a; Sumner
& Spietz, 1994b), Mutual Regulation Scales (Tronick, Als, Adamson, Wise, &
Brazelton, 1978), Parent-Child Early Relationship Assessment (Lowe,
Handmaker, & Aragon, 2006), Mother-Infant Communication Screening
(Raack, 1989), Ainsworth Maternal Sensitivity Scales (1969/1978), Maternal
Behavior Q-sort (Pederson & Moran, 1995), and the Emotional Availability
Scales (Biringen, 2008). Each of these measures assesses an essential component
of caregiving such as caregiver sensitivity, contingency of response, dyadic
synchrony, and communication. These particular measures were selected
based on the frequency in which they appeared in the database searches and
the availability of information relevant to this review. The review also discusses
the measures’ implications for research and practice.

Theoretical perspectives of caregiver-infant interaction

The propensity for developing strong emotional bonds to particular indivi-
duals is a basic component of human nature (Bowlby, 1988). Caregiving and
care seeking are indispensable social roles. In its purest form, caregiving
consists of providing comfort and protection from harm (Bowlby, 1988).
Perhaps the most important responsibility of caregivers is the way in which
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they can influence children’s affective and cognitive development.
Consequently, a number of theories and conceptual models have emerged
to explain various (and sometimes overlapping) facets of these complex
human relationships (e.g., the Barnard Model, Mutual Regulation Model,
Ainsworth’s description of sensitivity).

Caregiver sensitivity

Sensitivity refers to the act of monitoring and responding and the caregiver’s
ability to be emotionally and psychologically available to the child (Sumner &
Spietz, 1994b). Contingent responsiveness refers to the caregiver’s ability to
perceive and respond to the infant’s signals accurately and promptly (Cassidy &
Shaver, 2008). Barnard’s Model suggests that successful interaction depends
upon the caregiver and infant’s capacity for adapting to one another. Caregivers
must a) recognize and respond to infants’ cues, b) understand that infants are
capable of expressing their needs, and c) demonstrate sensitivity to infants
through the type and timing of stimulation and responsiveness. Infants must
a) send clear cues regarding needs and b) respond to their caregivers’ attempts
to interact and alleviate distress. It is the caregiver’s responsibility to manage the
interaction and adapt appropriate behaviors, ensuring that interactions become
contingent. If both caregivers and infants fulfil these responsibilities, positive
interactions are likely to occur (Barnard & Eyres, 1979).

Mutual regulation

In Weinberg and Tronick’s (1994) Mutual Regulation Model (MRM), infant
communication is emphasized because infants are biologically predisposed to
communicate with their primary caregivers in order to alert caregivers to their
affective state. Within the caregiver-infant dyad, interaction is bi-directional
and mutually regulated toward a state of reciprocity. Each participant actively
modulates his or her own interactions by responding to his or her partner’s
affective and behavioral displays. Consequently, the affective communications
of one partner changes the emotional experience and behavior of the other
(Tronick, 1989). As a result, the mutual regulation process depends on the
infant and mother’s ability to mutually regulate by identifying, interpreting, and
appropriately responding to each other’s affect and behavior (Weinberg &
Tronick, 1994; Weinberg, Olson, Beeghly, & Tronick, 2006).

Summary of theoretical perspectives

There are many parallels in these perspectives. Each posits that the infant is
competent (e.g., does not merely passively receive care) (Weinberg et al., 2006)
and that both caregiver and child play distinct and active roles in developing the
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relationship; nonetheless the caregiver takes on the majority of the responsi-
bility (Crittenden, 2008; Weinberg et al., 2006). Another commonality is that
children’s behavior is organized, goal directed, and sensitive to contextual/
environmental input. Each theory also specifies the predictive patterns of
caregiver-child behavior that determine the quality of the relationship
(Barnard & Eyres, 1979; Weinberg et al., 2006). Furthermore, within each
perspective, the caregivers provide for children’s physical needs and protect
them from harm, thus, with their basic needs met, children can turn their
attention toward learning about the salient features of their world. Perhaps the
most obvious similarity between them is the emphasis each puts on caregiver
sensitivity. The caregiver’s ability to perceive the child’s signals accurately and
to respond adequately and promptly is considered to be a crucial determinant
of the child’s attachment security. Nevertheless, given the inherent complexity
and multidimensionality of caregiver-infant relationships, caregiver sensitivity
is not the lone determinant of interaction quality. For this reason other
dimensions of caregiving—such as contingency, caregiver affect, and dyadic
communication—warrant inclusion in assessment of early relationships.

Caregiver-infant interaction assessment tools

Parent-child interaction scales

Caregiver-infant interaction quality can bemeasured via the observational Parent-
Child Interaction (PCI) Teaching and Feeding Scales (Sumner & Spietz, 1994a;
Sumner & Spietz, 1994b). The PCI scales are among the most widely used
standardized measures of caregiver-infant interaction quality. The accompanying
NCAST (Nursing Child Assessment Satellite Training) Database has a collection
of normative data on 2,100 children ages 1–53 months for comparative purposes.
The PCI Scales assess caregiver-infant interaction through six subscales. These
include parental Sensitivity to Cues (Subscale 1), Responsiveness to Distress
(Subscale 2), Social-Emotional Growth Fostering Activities (Subscale 3), and
Cognitive Growth Fostering Activities (Subscale 4). These scales also measure
infant Clarity of Cues (Subscale 5) and Responsiveness to Parent (Subscale 6).
Together, the Nursing Child Assessment Teaching Scale (NCATS) and the
Nursing Child Assessment Feeding Scale (NCAFS) offer two conceptually parallel
descriptions of the social interactions between caregivers and infants (Sumner &
Spietz, 1994a; Sumner & Spietz, 1994b). The present form of the PCI scales,
revised in 1994, remains essentially unchanged since the 1979 version. Primarily
used to identify the strengths and weaknesses of the caregiver-infant interaction,
the PCI Scales are highly structured, the behaviors assessed are clearly specified,
and the judgments on behavior are simplified since they are dependent upon
occurrence versus non-occurrence. Containing 73 binary items, the Teaching
Scale is used to assess a child-defined, age-appropriate teaching interaction
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between caregiver and child aged birth to 36 months. Observation of the teaching
interaction typically takes approximately 10 minutes (Sumner & Spietz, 1994b).
The Feeding Scale—containing 76 binary items—is used to assess a pre-defined set
of behaviors within the context of the feeding interaction with infants from birth
to 1 year of age (Sumner & Spietz, 1994a). Observation of the feeding interaction
takes approximately 30 minutes. Training (typically delivered in a 2 to 6 day
workshop) from an NCAST-certified instructor is mandatory for administering
and scoring the measure (Sumner & Spietz, 1994a). Trainees are required to
achieve 85% inter-observer reliability for clinical use or 90% inter-observer relia-
bility for research purposes (Sumner & Spietz, 1994a; Sumner & Spietz, 1994b).
Information on training in the PCI Scales is available from http://www.ncast.org/.

Application of the parent-child interaction scales

The PCI Scales have been extensively utilized for measuring caregiver-child
interaction in screening, clinical practice, and research settings (used in over 194
observational and intervention studies between 1995 and 2013) with diverse
groups of caregivers and children. Psychometric data are available (see Table 2).
There is some degree of variability in the internal consistency and test-retest
reliability of the PCI Scales. The internal consistency is lower for subscales that
include items dependent upon partner behavior (i.e., Parental Sensitivity to Cues,
Child Clarity of Cues) and test-retest reliability tends to be lower for infant
subscale scores because measures obtained at 3- to 4-month intervals reflect
rapid developmental changes (Sumner & Spietz, 1994a; Sumner & Spietz,
1994b). The Scales have been used to assess the quality of caregiver-infant inter-
action within the context of maternal depression (Britton, Gronwaldt, & Britton,
2001; LeCuyer-Maus, 2003; Letourneau et al., 2011), adolescent mothers
(Drummond et al., 2008; Koniak-Griffin et al., 2002; Letourneau, 2001; Sadler,
Swartz, & Ryan-Krause, 2003), substance abusing mothers (Suchman et al., 2010)
and with fathers (Benzies et al., 2013; Brophy-Herb, Gibbons, Omar, & Schiffman,
1999; Goodman, 2008). The PCI Scales have also been used to assess caregiver-
infant interaction quality in samples of low-income families (Horodynski &
Gibbons, 2004; Schiffman, Omar, &McKelvey, 2003), infants with developmental
disabilities (Becker, Englehardt, Steinmann, & Kane, 1997; Kusaka, Ohgi, Gima, &
Fujimoto, 2007), pre-term infants (Evrard et al., 2011), aboriginal mothers and
infants (Letourneau, Hungler, & Fisher, 2005), and HIV exposed infants (Bryne,
Lobo, & Barnard, 1998; Lobo, 2001).

Mutual regulation scales

The Maternal Regulatory Scoring System (MRSS) and the Infant Regulatory
Scoring System (IRSS) are measurements derived from the Mutual
Regulation Model and can be used with children from birth to 12 months.
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The MRSS and IRSS evaluate specific aspects of caregiver and infant beha-
viors during the Face-to-Face Still Face Paradigm (FFSF), which has been
used in over 80 empirical studies (Mesman, van IJzendoorn, & Bakermans-
Kranenburg, 2009). First developed by Tronick and associates (Tronick et al.,
1978), the FFSF paradigm offers an approach to assess the vocal/affective
communication system (such as vocal/facial expressions, posture, gaze, and
general activity) between caregivers and infants. The MRSS and IRSS evaluate
the synchrony of caregiver-infant dyad interaction within the FFSF para-
digm. Generally taking place in a laboratory setting where the interactions
between caregivers and infants can be videotaped simultaneously using two
cameras, the FFSF paradigm is comprised of three successive episodes: 1) a 2
minute face-to-face normal interaction during which mothers are asked to
engage their infants in free play, 2) a 2 minute still-face interaction where
mothers are asked to disengage from infants by refraining from looking at,
smiling toward, or touching the infant, and 3) a 2 minute reunion episode
during which mothers are asked to resume normal interaction (Weinberg
et al., 2006). With the MRSS, caregiver behavior is coded based on six
dimensions—namely, proximity to infant, caregiving behavior, gaze direc-
tionality, vocalizations, touch, and eliciting infant behavior. In the IRSS,
infant behavior is coded according to nine dimensions: social engagement,
object engagement, scans, vocalizations, gestures, self-comforting, distancing,
autonomic stress indicators, and inhibition. Scoring of video recording is
done micro-analytically on a second by second basis. The MRSS and IRSS
can be used congruously to identify the degree of matched versus mis-
matched states between mothers and infants by calculating the proportion
of the interaction spent simultaneously attending either social play or attend-
ing to an object jointly. Scoring of the MRSS and IRSS is typically done
through a multi-coder approach where each coder assesses specific dimen-
sions of mother-infant interaction (i.e., one coder looks at gaze directionality,
and another codes vocalizations) (Tronick et al., 1978; Weinberg, Beeghly,
Olson, & Tronick, 2008; Weinberg & Tronick, 1994).

Application of the mutual regulation scales

Researchers have used the MRSS and IRSS in studies involving depressed and
anxious mothers (Weinberg et al., 2006; Weinberg & Tronick, 1998), mothers
with panic disorders (Weinberg et al., 2008), premature infants (Fuertes,
Faria, Soares, & Crittenden, 2009), and alcohol-exposed infants (Lowe
et al., 2006). The MRSS and IRSS have also been used for assessing interac-
tion quality between mothers and infants with orofacial clefts (Lowe et al.,
2006) and in identifying gender differences and emotional expressivity and
self-regulation in 6 month olds (Lowe et al., 2006).
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Parent-child early relationship assessment

The Parent-Child Early Relationship Assessment (PCERA) measures caregiver-
child interaction quality (Lowe et al., 2006). The PCERA can be used with
children from birth until approximately 4 years of age and takes approximately
25 minutes to complete (Clark, Hyde, Essex, & Klein, 1997). The specific
variables and behaviors selected for inclusion in PCERA are based on a con-
ceptual framework derived from various perspectives spanning multiple disci-
plines such as psychodynamics, developmental psychology, attachment theory,
and cognitive-linguistics, as well as developmental studies and clinical observa-
tions of high-risk and well-functioning mother-child dyads (Clark, 1999; Clark
et al., 1997). The PCERA captures four dimensions of the caregiver-child
interaction: the child’s experience with the caregiver; the caregiver’s experience
with the child; the affective and behavioral characteristics that each participant
brings to the relationship; and the overall quality of the interaction. This
measure offers a systematic approach for identifying areas of concern as well
as areas of strength for the caregiver, the child, and the caregiver-child dyad.

The PCERA employs a videotape-based scoring system where mothers and
infants are recorded for 5 minutes while engaging in developmentally salient
interaction (i.e., structured task or free play) that allows observation of joint
attention, mutual enjoyment, and reciprocity (Clark, 1999). The scoring scale
consists of 29 variables related to parental behavior, 28 related to child
behavior, and 8 related to dyadic characteristics. Examples of parental assess-
ment variables include positive and negative affect, sensitivity and contingent
responsivity to infant cues, mirroring of infants’ feeling states, and capacity
to structure and mediate infants’ environment. Examples of infant assess-
ment variables include alertness/interest, social initiative and responsiveness,
self-regulation, communicative competence, and soothability. Dyad assess-
ment is based on variables such as mutual enjoyment, joint attention, reci-
procity, dyadic disorganization/dysregulation, and state similarity (Clark,
1999; Clark et al., 1997). Each variable is scored with a 5-point Likert-
based rating scale in which higher scores indicated more positive caregiver-
child interactions. Administration and scoring of the PCERA requires train-
ing from an authorized instructor. Coders must complete at least 40 hours of
training, which includes the opportunity for practice-rating pilot tapes. In
order to attain practice and research reliability, coders must achieve an
established criterion of .80 in categorical agreement with trainer ratings on
four additional tapes (Clark, 1999; Clark et al., 1997).

Application of the parent-child early relationship assessment

The PCERA has proven a valuable tool for use with families who may be at
high risk for exhibiting early disturbed relationship patterns, in intervention
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or outcome studies, and in research seeking to establish a link between
caregiver-infant interaction quality in high-risk groups (Clark, 1999; Clark
et al., 1997). The PCERA has been used to assess caregiver-child interaction
within the context of high-risk populations such as cocaine abusing mothers
4), adolescent mothers (Clark, 1999), depressed mothers (Korja et al., 2008;
Pridham, Brown, Shondel, Clark, & Green, 2001), premature infants
(Pridham et al., 2001), infants with failure to thrive (Black, Dubowitz,
Hutcheson, Berenson-Howard, & Starr, 1995) and infants with esophageal
atresia (Faugli, Aamodt, Bjørnland, Emblem, & Diseth, 2005).

Mother-infant communication screening

Based on Raack’s (1989) work in early language development, the Mother-
Infant Communication Screening (MICS) tool was designed to identify
mother-infant dyad communication disorders in a clinical setting. Three
concepts central to the Barnard Model and Mutual Regulation Model—
synchronicity, reciprocity, and mutuality—also underpin the MICS. Unlike
other caregiver-infant interaction measures like the PCERA that assess
areas of strength as well as areas of concern, the MICS places greater
emphasis on the deviations from optimal communication as the basis for
dysfunctional interaction in the dyad. The MICS does not offer in-depth
assessment of the dyad’s communication skills, but it does facilitate eva-
luation of interactive mother-infant behavior that may help to identify
high-risk situations and, thus, aid in qualifying subjects for early interven-
tions (Bryne & Keefe, 2003).

Scoring of the MICS can be incorporated into routine health encounters and
can be administered at home or in a clinic setting. One of the applications of the
MICS was for use in a busy clinical setting; accordingly, the instrument was
designed to be self-taught via study manual. Equipment demands are minimal,
with only a copyrighted form required for scoring observations. Although the
MICS was designed for live coding in practice settings, interactions can also be
video-recorded and scored at a later time. This measure is intended for use with
infants from birth to 12 months and should not be administered if another
caregiver, such as the father, is present. Structured activity and stimulus mate-
rials are not required for the interview, which takes approximately 10 minutes
to complete and then an additional 20–30 minutes to score. The five areas of
dyad behavior observed during the interview include language and synchrony,
distress, feeding, play or neutral state, and rest. Each subscale contains 3 to 8
items scored on a 5-point Likert scale where higher scores indicate more
positive caregiver behavior. One such variable from the language and syn-
chrony subscale asks if the caregiver praises the child. The five response options
to this variable are as follows: 1) very negative comments, 2) negative com-
ments, 3) rare or no praising, 4) praised at least a few times, and 5) praised
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several times. An average score on all of these items is then calculated: scores of
3 or below indicate a need for further assessment and highlight possible
impairment in the synchronous nature of caregiver-infant communication
(Bryne & Keefe, 2003; Raack, 1989).

Application of the mother-infant communication screening

Minimal psychometric evaluations for the MICS have been reported, and the
potential threats to reliability inherent in a tool with relatively few items and
brief, non-standardized administration protocol have been identified as
shortcomings (Bryne & Keefe, 2003). Although the MICS was designed as
an observational instrument for use in a clinical practice, it may be used in
research as well. For example, the MICS was used to examine maternal-infant
communication quality in a study seeking to refine and test an intervention
for managing infant irritability (Keefe, Froese-Fretz, & Kotzer, 1997).

Ainsworth’s sensitivity scales

Based on her observations of mothers and infants in Uganda and Maryland,
Ainsworth developed the Maternal Sensitivity Scale (AMSS) as a measure of
maternal sensitivity (Ainsworth, 1969/1978). The AMSS is a single-item, bi-
dimensional scale consisting of five “anchor points” (e.g., 1 = “highly insen-
sitive,” 3 = “insensitive,” 5 = “inconsistently sensitive,” 7 = “sensitive,” and 9
= “highly sensitive”) (Ainsworth et al., 1974). Each anchor point corresponds
with a detailed description of maternal traits reflecting sensitivity on a
continuum from highly insensitive (1) to highly sensitive (9). According to
Ainsworth, mothers are highly sensitive if they demonstrate an awareness of,
accurately interpret, and appropriately and promptly respond to their infant’s
signals—this is conceptually parallel to Barnard and Eyre’s (1979) description
of sensitivity. Rather than scoring the minutiae of interactions, the AMSS
gives a global rating of how sensitive a mother is to her infant’s behavior. A
score of 7 or above is recognized as well-functioning interaction (Ainsworth
et al., 1974).

Since Ainsworth developed the AMSS through extended periods of natur-
alistic observations (i.e., >12 hours), a short protocol for use was not
described (Ainsworth, 1969). Nevertheless, this length of time for observation
is prohibitive in most research or clinical settings. Researchers seeking to
measure sensitivity have reduced the time spent observing the mother and
infant from the 12 to 64 hours per dyad that was used by Ainsworth to
anywhere from 3 minutes to 2 hours per dyad (Sroufe & Sampson, 2000).
Administration of the AMSS offers a great deal of flexibility since it can be
done in a laboratory, clinic, or home setting, and dyadic interactions of
interest can occur during free play (with or without toys) or during more
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structured tasks (i.e., bathing) (Joosen et al., 2013). The AMSS can be scored
live or from a video recording. Although training is required for coding the
AMSS, details are not well described in the literature; however, a conceptual
grasp of attachment, maternal sensitivity and experience in observing care-
giver-child interactions are advantageous (Stiles, 2004).

Application of ainsworth’s sensitivity scales

Psychometrics data for the AMSS have been reported (see Table 2). The AMSS
has been used to examine maternal sensitivity in numerous studies including in
assessing the efficacy of a video-feedback intervention in promoting positive
parenting (Kalinauskiene et al., 2009); comparing highly sensitive and less
sensitive mothers in their physiological reactivity to infant cry sounds (Joosen
et al., 2013); testing the effects of an attachment intervention for mother-infant
dyads at high psychosocial risk (Mörelius, Nelson, & Gustafsson, 2007); com-
paring paternal sensitivity in primary and non-primary care giving fathers
(Lewis et al., 2009); and testing the supposition that maternal interactive beha-
vior during infancy is a predictor of pre-schoolers’ attachment representation
(Miljkovitch et al., 2013). The AMSS has also been demonstrated to be useful
with mothers of varying ethnic backgrounds such as Vietnamese and Hmong
(Foss, 2001) and Lithuanian women (Kalinauskiene et al., 2009).

Maternal behavior q-sort (MBQS)

The 90-item Maternal Behavior Q-sort (MBQS) measures maternal sensitivity
by comparing the subject’s behavior with an expert-established criterion
derived from a prototypically “ideal sensitive” mother (Pederson & Moran,
1995). Each item is inscribed on a card (numbered 1–90) depicting an aspect
of maternal behavior related to mothers’ recognition of infant signals and the
promptness and appropriateness of her responses. Sample items include
maternal affect (e.g., comments about the baby are generally positive), atten-
tiveness (e.g., mother is preoccupied with interview and ignores infant), and
interaction style (e.g., describes interesting things in infant’s environment)
(Pederson, Moran, & Bento, 1999). Q-sorts are obtained from naturalistic
home observation. Initially, the mother is asked to commence with her normal
routine; then, for 30 minutes, observers divert her attention toward a specific
task (i.e., completing a questionnaire) in order to divide her attention between
the infant and the task thereby simulating a more realistic everyday scenario.
According to Pederson & Moran (1995), this high-demand situation is neces-
sary in order to distinguish between a highly sensitive mother and a less
sensitive mother, since even a mother who lacks sensitivity can appear attuned
to her infant if she has nothing else competing for her attention. Observation
times range from 2–4 hours (Pederson & Moran, 1995).
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Upon completing the observation, the observer then sorts the behavioral
description cards into one of nine piles designated from least characteristic
(pile one) of the mother’s behavior to most characteristic (pile nine).
Behaviors that are either ambiguous or not observed are positioned in the
middle pile (pile five) (Pederson & Moran, 1995). The ranked description
cards are entered into a spreadsheet (e.g., Microsoft Excel)—the authors
suggest using a spreadsheet of 9 rows (numbered 1 through 9 to correspond
with pile allocation) and 10 columns (Pederson et al., 1999)—and resorted by
card number. Each numbered behavior (cards 1–90) is assigned a value based
on the original sort (i.e., cards placed in pile 1 are valued as a 1, pile 2 are
valued as a 2, etc.). Maternal sensitivity scores are obtained by comparing the
mother’s Q-sort description (an accumulation of the behavioral items scored)
with the expert-established criterion sort. The resulting correlation yields the
subject’s score and ranges from -1 (insensitive) to +1 (highly sensitive)
(Pederson & Moran, 1995). Training is required in order to reliably observe
and sort the MBQS. The full protocol and details regarding training are
available from co-developer Dr. Greg Moran (gmoran2@uwo.ca).

Application of the maternal behavior q-sort

The MBQS has been widely utilized for naturalistic observation in a home
setting (Moran, Pederson, & Bento, 2009) as well as with video-recorded
samples of interaction obtained in a laboratory (Evans, Moran, Bento, &
Pederson, 2007). In addition to the standard 90-item sort there is 72-item
sort. An abbreviated 25-item sort that can be scored from a 10-minute play
interaction has been validated; however this yields a less detailed description
of maternal sensitivity and must be interpreted cautiously (Tarabulsy et al.,
2009). Psychometric data have been reported in numerous studies (see
Table 2), including evidence for content and criterion validity (Moran,
Pederson, Petit, & Krupka, 1992; Pederson & Moran, 1995, 1996; Pederson
et al., 1990). The MBQS has been used in numerous studies with diverse
populations, including adolescent mothers (Tarabulsy et al., 2009), mothers
at high risk for neglect (Lindhiem, Bernard, & Dozier, 2011) and develop-
mentally delayed infants (Moran et al., 1992). To date, the MBQS has been
used for predominantly exploratory research: Moran and colleagues (2008)
investigated how both maternal sensitivity and atypical maternal behavior
predicted attachment security and disorganization; Emmen and colleagues
(2012) explored whether sensitive mothering was a cross-cultural ideal of
Dutch, Moroccan, and Turkish mothers living in the Netherlands; while
Bordeleau, Bernier, and Carrier (2012) examined infant sleep duration as a
moderator of the relations between maternal sensitivity and child externaliz-
ing and internalizing symptoms.
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Emotional availability (EA) scales

Biringen’s (2008) Emotional Availability Scales (EAS) were designed to assess
the quality of dyadic interaction between a child (0–14 years) and any adult
caregiver (e.g., biological, adoptive, or foster parent, or other consistent
caregiver). Based on an amalgamation of Ainsworth’s conceptualization of
maternal sensitivity and Emde’s work in emotional perspectives—the suppo-
sition that emotion was “sensitive barometer” of the relationship between a
parent and a child (Emde & Easterbrooks, 1985, p. 80)—emotional avail-
ability is a relational construct comprised of elements such as emotional
expression and responsiveness, as well as the openness, warmth, and mutual
understanding which underpin the bidirectional communicative relationship
between partners in a dyad. This emotional “attunement” is characterized by
1) the caregiver’s emotional signals, 2) the child’s emotional signals, and 3)
the caregiver’s ability to identify and accurately interpret the child’s emo-
tional experience (Biringen, 2008). The prototypically emotionally available
caregiver engages in a sensitive, structuring, non-intrusive, and non-hostile
style of caregiving. This approach promotes the child’s self-expression, facil-
itates the child’s ability to reciprocate in a responsive and involving manner,
and offers a practice arena for emotional regulation whereby the child learns
that emotional states can be tolerated and changed (Biringen, 2008;
Easterbrooks & Biringen, 2000).

The EAS consist of six subscales: four that focus on caregiver behavior
(i.e., sensitivity, structuring, non-intrusiveness, and non-hostility) and two
that focus on child behavior (i.e., responsiveness to caregiver and involve-
ment of caregiver) (Biringen, 2008). Although each of the six subscales
assesses the behavior of one partner, these are not necessarily regarded as
individual characteristics but, instead, as characteristics of a specific relation-
ship (i.e., “relationship variables”) and, thus, both the caregiver and child
items are holistically adjudicated within the context of the interaction. The
scoring structure of each subscale is as follows: maternal sensitivity ranges
from highly insensitive (1) to highly sensitive (9); structuring ranges from
non-optimal (1) to optimal (5); non-intrusiveness ranges from intrusive (1) to
nonintrusive (5); non-hostility ranges from markedly hostile (1) to non-hostile
(5); and child responsiveness and involvement of caregiver each range from
non-optimal (1) to optimal (7) (Biringen, 2008). Higher scores reflect better
overall quality of the affective relationship between parent and child
(Biringen, 2008).

Assessment of the EAS can be conducted in the home or a lab setting and
may include a variety of observational contexts, including free-play, struc-
tured play (i.e., a teaching episode or interaction based around a specific
activity or toy) or social play (i.e., caregiver and child play together without
the aid of toys)—even though these interactions must conform to
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specifications presented in the scoring manual (Biringen, 2008). Observation
times range from 20 to 30 minutes or longer. Shorter observation times (i.e.,
5 or 10 minute sessions) are feasible in some instances; however, these time
frames may limit the confidence and validity of results (Biringen, 2005). The
EA scales are typically scored after viewing a video-recorded session between
the caregiver and the child; however, Biringen and colleagues (2014) argue
that direct, non-video-recorded observations are just as meaningful, provided
that training and reliability have been achieved. The EAS require extensive
training from a certified instructor. Training is offered both online and in
vivo (workshops). The training involves reading, lecture, and practice on
approximately 10 training videos of parent–child relationships. Training
takes place across 3 days and then approximately 10 h of inter-lab reliability
testing and feedback through the secure website (Biringen et al., 2014).
Information pertaining to workshops and training strategies can be found
at www.emotionalavailability.com. Trainees must also demonstrate adequate
inter-laboratory reliability (e.g., interrater reliability with a central collection
of video-recordings provided by Biringen’s laboratory) as well as interrater
reliability with the requirement of achieving greater than 80% agreement
across all codes in order to obtain permission to use the EAS (Biringen, 2005;
Biringen et al., 2014).

Application of emotional availability scales

Currently in the fourth edition, the EA scales have been in existence since
1987 and have since been utilized in a wide range of research. Psychometric
data have been reported in numerous studies (see Table 2) and Biringen et al.
(2014) have recently published a thorough review, which includes details of
the reliability and validity of the EA scales. Studies have demonstrated
concurrent validity with mother-child attachment security using the
Strange Situation (Easterbrooks, Biesecker, & Lyons-Ruth, 2000;
Easterbrooks & Biringen, 2000; Ziv, Aviezer, Gini, Sagi, & Koren Karie,
2000). The EAS have been applied to research concerning children with
special needs such as preschoolers with autism spectrum disorder (Dolev,
Oppenheim, Koren-Karie, & Yirmiya, 2009), Down syndrome (de Falco,
Venuti, Esposito, & Bornstein, 2009), and in infants with congenital blind-
ness (Campbell & Johnston, 2009). The EAS have been used to examine
maternal emotional availability in the context of postpartum depression
(Vliegen, Luyten, & Biringen, 2009), substance abuse (Salo et al., 2009),
and economic disadvantage (Little & Carter, 2005). Although the majority
of studies focus on the mother-infant relationship, the EA scales have been
used to examine patterns of emotional availability in father-child dyads as
well (Lovas, 2005). The EA scales have demonstrated cross-cultural useful-
ness and have been employed in varying cultural contexts in over 20
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countries, including North American, European, and Asian nations (Aviezer,
Sagi, Joels, & Ziv, 1999; Chaudhuri & Easterbrooks, 2009; Howes & Obregon,
2009).

Discussion

The assessment approaches discussed each have unique properties, limita-
tions, and strengths. A major strength is that the Parent-Child Interaction
Scales, Mutual Regulation Scales, Parent-Child Early Relational Assessment,
Mother-Infant Communication Screening, Ainsworth Maternal Sensitivity
Scale, Maternal Behavior Q-sort, and Emotional Availability Scales are all
grounded in theoretical foundations with shared underlying assumptions
regarding the critical importance of sensitive and consistent caregiving beha-
viors for enhancing caregiver-infant relationship quality and, in turn, pro-
moting optimal child development. Tables 1 and 2 provide side-by-side
comparison of all the assessment tools and associated psychometric charac-
teristics. The PCI Scales have the most complete information concerning
reliability and validity while the MICS (primarily a screening tool) has
received the least psychometric evaluation (representing a potential area for
future research).

Training requirements

Training and passing a reliability test are compulsory for administration and
scoring of each measure, though the scope of training may be viewed as
either a strength or a limitation depending upon the availability of resources.
Given the complexity of caregiving relationships, specialized skills are
required to reliably conduct assessment procedures and to interpret dyadic
behaviors. As such, the PCI Scales, MRSS and IRSS, PCERA, AMSS, MBQS,
and EAS require thorough training from a certified instructor—an endeavor
that can be costly and time consuming, especially considering the expendi-
tures associated with travelling to and participating in multi-day workshops
(though EAS training is offered online as well). However, these rigorous
training procedures, the demonstration of continued practice and compe-
tence, as well as the maintaining of reliability in the measure enhance the
veracity of results. Alternatively, the same extent of preparation is not
required for the MICS, which is self-taught via training manual. This less-
standardized training approach has indeed been identified as a potential
limitation of this tool (Bryne & Keefe, 2003). Nonetheless, the MICS’s
minimal training and uncomplicated administration makes this particularly
amenable for use as a screening tool in busy clinical settings where a more
complex assessment approach may be time- and cost-prohibitive. Another
issue requiring consideration when comparing the various caregiver-infant
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interaction assessment strategies is coder or observer drift. This refers to a
deviation from initial training procedures causing a change in the interpreta-
tion of coding items over time (Smith, 1986). With the exception of the PCI
Scales, which are a more factual coding scheme since judgments on behavior
are dependent upon occurrence versus non-occurrence, all of the measures
described here may weather some threat to reliability due to coder drift. A
number of approaches may be employed in order to mitigate these risks
including the following: periodically checking observers against a master
coder; regularly retraining observers and providing opportunity for feedback
for any deviations from the training protocol; and randomly selecting a
sample of sessions for coding by more than one observer to assess inter-
observer reliability (Ostrov & Hart, 2013). Moreover, the use of video-
recorded observation offers an advantage over real-time observations since
this grants coders the opportunity to take breaks as needed, thus minimizing
problems associated with observer fatigue and drift (Haidet Tate, Divirgilio,
Kolanowski, & Happ, 2009).

Administration procedures

An assessment tool’s feasibility and usefulness is largely dependent upon
administration procedure, equipment, and scoring requirements. Simple
administration procedures, few equipment requirements (i.e., video-recor-
ders), relatively short observation times and brief scoring make the PCI
Scales, PCERA, MICS, AMSS, and EAS particularly adaptable for use in a
variety of clinical and research settings. Conversely, the Mutual Regulation
Scales (administered in a laboratory during the FFSF paradigm) and
Maternal Behavior Q-sort (requiring 2–4 hours of home observation) are
setting-specific and call for more complicated administration and coding
procedures. Precluding real-live scoring, the microanalysis of video-record-
ings of the Mutual Regulation Scales is time-consuming while data reduction
poses challenges. While a great deal of time is needed for caregiver-child
observation, observers administering the MBQS in the home may remain
unobtrusive, giving this measure a higher degree of ecologic validity when
compared to lab-based procedures. Given the involvedness of the MRS and
MBQS, there may be inherent challenges in utilizing these measures with
large sample sizes and in instances where multiple assessments are required
(i.e., intervention research).

Relevance with diverse populations

Another important consideration in measurement selection is applicability
with diverse populations (i.e., caregivers from various cultural and ethnic
backgrounds, adolescent mothers, infants with disabilities). Although
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observational research on parental sensitivity in non-Western countries is
still relatively rare (Mesmen & Emmen, 2013), particular attention should be
paid to the cultural applicability of each of these assessment tools, especially
if researchers plan on utilizing the measure in non-Western countries and/or
within subcultures. For example, the Mutual Regulation Scales, PCERA and
MICS have not been used in non-Western samples while the PCI Scales,
AMSS, MBQS, and EA Scales demonstrate evidence of cross-cultural applic-
ability. While the majority of assessment tools described here focused on the
mother-infant relationship, the PCI Scales, Ainsworth’s Sensitivity Scales and
EAS have been used to evaluate father-infant relationships as well. This
represents a limitation in these other approaches especially since father-
infant relationship quality, while different from mother-infant relationship
quality, is equally important to healthy child development (Paquette, 2004;
Paquette & Bigras, 2010). Future directions for research involving these
measures should include validation with both parents simultaneously—
which will help to identify mothers’ and fathers’ unique contributions to
children’s development.

Recommendations

This review provides information for researchers and clinicians who are
interested in assessing early caregiving relationships; however, determining
which of these assessments is the single universal standard for measuring
caregiver-child interaction remains challenging.

Nonetheless, the PCI Scales may offer the most feasibility and flexibility of
use in comparison to the other assessment procedures. For example, cost for
training and use of the tool is relatively low, the scales are brief to administer
(10 minutes for the Teaching Scale and 30 minutes for the Feeding Scale) and
score, and scoring can be done from live observations as well as video-record-
ings. The PCI Scales have the most complete psychometric information and
have been used in a wide variety of contexts including screening, clinical
practice, and research with diverse groups. Information on training is readily
available from www.ncast.org. The PCI Scales are the only tool discussed
which has been normed on a large population (i.e., NCAST Database). The
highly structured scoring system of the PCI Scales offers an advantage over the
other tools, which employ either a Likert-scale or micro-analysis and, thus, are
more susceptible to observer interpretation and coder drift.

Practical considerations

Given that each of the measures discussed assesses different (albeit concep-
tually parallel) aspects of the caregiver-child relationship, it is reasonable to
conclude that no “perfect” tool exists for definitively quantifying the quality
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of early caregiving relationships (Crittenden, 2005). The measurements
described differ with regards to feasibility of use, degree of training required,
ease of administration, complexity of analysis, and overall purpose of assess-
ment. Thus, no one tool can necessarily be recommended above the others
for universal application.

First, investigators and clinicians must consider what assessment or out-
come information is required for their specific purpose—be it screening,
differentiating between low-risk and high-risk dyads, or assessing the efficacy
of an intervention—and which dimension of caregiving is of paramount
interest (i.e., caregiver sensitivity, contiguity of response, dyadic synchrony,
and communication). A number of additional factors should be deliberated
prior to selecting an assessment strategy, including the measurement’s con-
ceptual foundations, psychometrics, feasibility and cost of training, equip-
ment and setting required to administer, length of time to code/interpret
results, financial requirements (i.e., measurement copyright, equipment, set-
ting, cost of coder training), and previous use in caregiver and infant
populations (i.e., fathers, ethnic groups, high-risk mothers, high-risk infants).
Measurements must also be utilized in a manner consistent with intended
design. For instance, using a tool for one age range in earlier or later ages, or
incorporating new measures, procedures, and coding systems into a pre-
existing tool without prior validation must be discouraged.

Conclusion

Caregiving is a vitally important social role: Successful caregiving is a principal
factor in promoting children’s emotional, cognitive, and psychosocial develop-
ment which, in turn, influences the mental health of the next generation
(Bowlby, 1988). There is considerable value in understanding and identifying
how certain caregiver-child interaction characteristics may put children at risk
for significant challenges later in life. Assessment tools designed to evaluate
different aspects of relationships within the context of interaction quality may be
useful tools for professionals seeking to support caregivers and children with
problematic relationships. Indeed, caregiver-child interaction and attachment
should be assessed early in children’s development when interventions for
improving the dyad’s relational harmony can be implemented most effectively.
Rather than provide a definitive answer to the question of which measure to
choose, the purpose of this review was to present information to clinicians and
researchers seeking to integrate dyadic observational strategies for assessing
early caregiving relationships. Selection of an assessment strategy should be
directed by the specific purpose for which the assessment information will be
used, as well as by other contextual factors (e.g., psychometrics, training require-
ments, and administration procedures).
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